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Abstract

The potential of electronic books (e-books) particularly the electronic version of
textbooks for the education of young children in a Smart School environment was
investigated. The principal objective was to propose suitable features for children’s
e-books based on the familiar concept of a book (using Requirements Engineering
approach from Software Engineering perspective). These include traditional textbook
features, as well as features that are perceived to be useful in catering for the
diversity of children's learning styles; these were defined in the form of a conceptual
model. Emphasis was placed on incorporating appropriate interactive educational
activities based on a learning style theory most suited to children to enrich the
content of the currently opened book page. For this purpose, the e-book model was

named “InterActivity (Interactive + Activity) Book™.

Additionally, innovative features for an e-book builder (i.e. the program that allows
users to build e-books) were also specified. The ability to build interactive activities
by means of “builders within the e-book builder environment” and different types of
book, including graphic books, talking books, multimedia books, hypermedia books
and web books, are among the desired features. Furthermore, teachers’ and e-book
experts’ perceptions on the features were analysed. There was significant evidence to
show that teachers and experts were in agreement on the usefulness of the suggested
features. Children’s interaction with e-books on portable devices, interactive
activities and an e-book builder were also investigated, and positive and significant

indications of the interaction were noted.

The findings also indicated that e-books and e-book builder technology were widely

accepted by both teachers and children. In particular, teachers perceived them to be
easy to use and useful in assisting their classroom teaching tasks. Teachers confirmed

that e-books containing interactive educational activities along with multimedia
presentations were more useful than those without. Generally, although there were
some readability problems with one of the portable devices, children were able to
interact with e-books on portable devices (especially the dedicated e-book reader)
comfortably. Children could also successfully use the e-book builder; however, it
was harder for children without computer experience. It was also found that children

had good e-book building ability particularly those who have experience in
interacting with CD-ROM titles and computer games.

The limitations of this study are described in the final chapter. However, for each

limitation future possible research topics are also proposed. For example, there is an
immediate need for the development of e-books and an e-book builder that

incorporates the features proposed in this study. A crucial study would be an
investigation into the effectiveness of electronic textbooks in terms of children’s

comprehension and learning gains. The utilisation of e-books on portable devices
during children’s in-class activities ought also to be carried out if traditional book

practice were to be fully and successfully emulated. The impacts on health and
behaviour if children were encouraged to use e-books also call for further research.
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Chapter 1: Introduction

Chapter 1

Introduction

1.1 Project Rationale

Different types of electronic teaching and learning technologies are available
nowadays. These include Computer-Aided Learning (CAL), Computer-Assisted
Instruction (CAI), Interactive Multimedia (IMM), hypermedia systems and
electronic books (e-books). When applied in an educational context all these
terms, although differing in definition, are generally concerned with similar
concepts. Normally, CAL and CAI are designed for drill and practice purposes
or interacting with students in a tutor-like fashion (Steinberg, 1991). IMM and
hypermedia systems are less structured than the previous two, contain more

Interactivity and exhibit active screen objects (Bork, 1992). They are popularly
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used in edutainment' products and information delivery systems (Oliver &
Herrington, 1995). E-books are more concerned with replicating the book

metaphor within an electronic environment (Landont, 1997).

Many countries are reinventing their public schools in terms of teaching and
learning practices to integrate the use of the electronic teaching and learning
technologies (Perkins et al., 1995). Particularly, in Malaysia, there is an urgent
need to develop such technologies locally. For instance, as recently as August
2001, the Malaysian Education Ministry considered e-books as a priority area
and has allocated 10 million Malaysian Ringgit (RM) to implement a pilot
project on the use of electronic textbooks at 50 schools in the country (see
Figure 1.1). The touch-screen e-book devices given to selected students
incorporated textbooks, reference materials, exercises, supplementary books,

dictionary and calculator (The Star, 2001; Azmi, 2001). With this in mind and
although the methodology adopted in this study is applicable to any

environment, Malaysia and e-books were selected as the focus of the research

described in this thesis.

. NATION

THE STAR THURSDAY August 22001 - T

Five-Kedah schools chosen -
to take part in e-book project

Tuesday to Form Four sty-
dents.
The e-book, a diary size

to more schools in Kedah after
getting the approval from the

JITRA: Five schools in Kedah
have been chosen to partick
pate in a pilot project on the

use of electronic textbooks, in
what is believed to be the first
batch in the country to {ry out
such an innovative education-
al tool.

The Education Ministry has
allocated RM10mil to imple-
ment the pilot project at 50
schools in the country.

The five in Kedah are SM
Agama Yan (Yan), SM Merbok
(Merbok), SM Kubang Rotan
(Kuala Kedah), SMK Pulau
Nyior (Jitra) and SM Alor
Janggus (Alor Star).

Kedah Mentii Besar Datuk
Serl Syed Razak Syed Zaio
sald e-books were given out on

electronic tool incorporates
textbooks, reference materi-
als, exercise and supplemen-
tary books into a portal.

The touch colour-screen
gadget is portable and easy to
use and also comes with a cal-
culator and dictionary.

“We are introducing the
first e-education total solutioo
which is fully integrated for
use by students and teachers,”
Syed Razak said.

He eaid this after handing
over o-books to Form Four sty-
dents of SMK Pulau Nyior here,

He added that the state
would try to supply the gadget

Students need only 1o use g
pm;etcdr itﬂnnI access to the re-
qu ormation installe
in the e-book. 1

They could use the e-book in
the classroom without plug-
ging into any power point as
the gadget operates on a pow-
er card or batteries which
could [ast for more than eight
bours.

Syed Razak said the state
government and its joint vep-
ture partners would build g
plant probably in Bukit Kayy
Hitam by next year to produce

e-book for local and overseas
market.

Figure 1.1: Malaysian Star newspaper reporting on an e-book project

' Edutainment = Educational + Entertainment. Webster's College Dictionary defines it as
television programmes, books, software that are both educational and entertaining especially

those intended for primary school children.
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In addition to the above rationale, the focus of the research described in this

thesis is on e-books for a number of reasons:
Firstly, as mentioned earlier, there 1s an urgent need for locally produced
educational electronic products in Malaysia. The teaching and learning
materials should combine the best of network-based, courseware-based and
teacher-based materials. This is the key concept behind Malaysian Smart
Schools: the schools of the 21% century (see chapter 2 for further details
about the Smart School concept). Nonetheless, conventional materials such
as printed textbooks, storybooks, newspapers, magazines, slides and films
still co-exist with computer-based materials, and will not be entirely replaced
in the foreseeable future (Malaysian Smart School: A Conceptual Blueprint,
1997). As such, studies on how to convert such conventional materials into

their electronic counterparts without losing their current features are

important. The textbooks were selected, as they are the most familiar and

widely used traditional learning materials.

Secondly, e-books are gaining wider interest since the introduction of
portable electronic reading devices that provide users with more realistic
book reading experiences. They also, in particular, have the potential of
lessening the burden of bringing heavy printed books to schools.
Furthermore, the multimedia capabilities that can be incorporated in the e-
books can also benefit the learners particularly young children. Therefore,
exploring the possibilities of introducing these technologies to schools should

be beneficial to all relevant stakeholders (e.g. teachers, children, parents and

education departments).

Thirdly, present studies on e-books concentrate on adult surroundings.
Projects dealing specifically with the needs of children are currently more on
IMM, CAL and hypermedia (e.g. Ambron & Hooper, 1988; Rodrigue et al.,
1999; Abbott et al., 1998, Elizaberth, 1990; Walker et al., 1999). There are

very few projects dedicated to children and present e-books development. To
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date (as at July 2002), only a few projects have been found to be somewhat

related to the research described 1n this thesis:

1. A project by Barker and Giller (1991) which described the basic structure
and development model of a hypermedia e-book for young learners;

2. A study by Fung et al. (1998), where the goals of their study were to:

» estimate the contribution of portable e-book use to the composition of
pupils’ Records of Achievements;

» provide some insight into the ways in which the books might enhance
learning;

» assess what impact the technology had upon the attitudes of pupils,
teachers and parents.

3. Research by Maynard (2001) investigated the relationship between printed
books and their electronic counterparts, and children’s interaction with
electronic storybooks;

4. Two e-book in the school projects2 by a company called eBuku Sendirian
Berhad in Malaysia. In 2001, they produced and tested a device containing
learning materials on different subjects in order to investigate the
feasibility of integrating e-books in the national curriculum;

5. A product called Book Builder’, which is currently on the market, allows
children to build their own e-books and is highly relevant to this study.
Since one of the primary goals of the research described in this thesis is to
propose requirements for an e-book builder (a program which allows users
to build e-books) (see section 1.2), this product was used as the basis for

users’ requirements modelling.

1.2 Objectives and Hypotheses

E-Books for Children (EBoChi) was the name given to this project. Its main

objectives were derived from a principal research question (Q): how can the

* More information on their projects and the descriptions of the device is available at
http://www .1a-ebuku.com/project.htm
* The e-book builder can be downloaded at http://www.spasoft.co.uk/bookbuilder.html
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teaching and learning materials in the Malaysian Smart School environment be

improved?

In order to find an answer to this question a specific type of material, that is the

textbook, was chosen and transformed into an electronic version. This electronic

version should at least:

* include existing textbook features;

* be easy to use;
= contain features, which are perceived to be useful in catering for the

diversity of children's learning styles.
Although the research described in this thesis focussed on e-books in an
educational environment, the issues relating to the learning outcomes would not

be addressed as this study was more concerned with the design features of such

objects.

From the principal question, four more sub-questions were derived:
Sub-question 1 (S-Q1): How can electronic textbooks, which contain existing

features of conventional counterparts and are easy to
use be produced?

Sub-question 2 (S-Q2): How can the electronic versions of conventional
textbooks be enhanced so that they cater for the
diversity of children's learning styles?

Sub-question 3 (S-Q3): How can the usefulness and ease-of-use of e-books be
assessed?

Sub-question 4 (S-Q4): How do users interact with e-books and e-book

builder?

The main and sub-questions were further analysed to provide the basis for the

related objectives of this study.

1.2.1 Main Objectives

Three main objectives were formed to address the above questions:
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1. To propose features for children’s electronic textbooks, which contain
existing printed textbook features, as well as features that are perceived
to be useful in catering for the diversity of children's learning styles in

the Malaysian Smart School environment.

2. To propose features for a children's e-book builder which are easy to

use for both teachers and children, and useful for schools.

3. To test hypotheses related to the usefulness and ease-of-use of the

functionalities provided in children's e-books and e-book builder.

In order to achieve the main objectives, further analysis was performed
and additional sub-objectives were constructed. The results of this further

analysis were the following 4 sub-objectives:

1.2.2 Sub-objectives

= S-objective 1: Develop a conceptual model for an electronic textbook,
which provides interactive educational activities that

cater for the diversity of children's learning styles.

The learning styles concept relates to individual preferences during the
learning process. A number of learning styles theories will be explored

and finally the most suitable for children will be selected. In addition, the

types of educational activities usually involved in classroom will be

studied.

» S-objective 2: Specity e-book builder design requirements, which will
enable users (i.e. teachers and children) to create e-
books.

The requirements can be specified in three dimensions:

1. environment/domain - i.e. the context in which the e-books

and the e-book builder will function;
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ii.  functional - descriptions of two main functionalities (Create-
mode and Read-mode) to support users’ needs;

iii. non-functional - in terms of interface requirements.

When proposing design features for computer systems, the literature
suggests using requirements engineering. The principal concept behind
requirements engineering is eliciting what users want and what functions
to include in a system. Hence, users’ requirements of an intended system
should be collected, specified and then presented in the form of models.
The aim of the models is to make key aspects of the proposed system
visible to users so that they can provide feedback for the designers to
consider. A number of approaches to modelling requirements such as
natural language, structured natural language, graphical notations, formal

graphical notations and mathematical specifications can be utilised

(Sommerville, 1996; Dix et al., 1998; Benyon et al., 1990).

= S-objective 3: Validate the proposed requirements through:
i. evaluating functionalities perceived as useful by
teachers and e-book experts;

i1, evaluating perceived ease-of-use by the teachers.

* S-objective 4: Observe children’s interaction with e-books on

portable devices and the e-book builder.

1.2.3 Main Hypotheses
From the main objectives, this study was expecting that:
« HI1: E-books containing interactive educational activities are useful for

school children and teachers.

An important assumption of this study is that e-book usefulness can be
improved by tailoring the e-books to the potential users. In order to

produce e-books that are tatlored to individual needs, the children and
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teachers should be provided with an e-book builder that will allow them to
build such objects.
= H2: An e-book builder with special functions to build interactive

educational activities 1s also useful for teachers and children.

These two main hypotheses were further elaborated and broken down into
more specific statements (1.e. sub-hypotheses) to test some additional

expectations. These are listed n the following section.

1.2.4 Sub-hypotheses

H,: A number of specific educational activities (¢.g. storytelling, singing,
drawing, etc.) are perceived to be useful for catering for children's
learning styles.

H,: An e-book is seen as more useful when a number of the specific
activities, which can cater for children's learning styles are
included.

Hs: Due to its potential in assisting classroom teaching tasks, teachers
perceive the proposed e-book builder as useful.

H,: Teachers’ gender, age, teaching experience, computer experience and
school location do not have any significant effects on the perceived
uscfulness of the proposed e-book builder functionalities.

Hs: There is no significant difference between teachers’ and experts’
perceived usefulness of Book Builder’s existing functionalities.

He: There is no significant difference between teachers’ and experts’
perceived usefulness of the additional functionalities suggested for
the Book Builder.

H;: Teachers’ gender, age and computer experience do not have any
significant effects on the perceived ease-of-use of Book Builder.

Hg: Children’s gender, age and computer experience do not have any

significant effects on the ease-of-use of Book Builder.
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Figure 1.2 shows the relationships between research questions, objectives,

hypotheses, methodology and outcomes.
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Figure 1.2: Relation between research questions, objectives, hypotheses,
methodology, results and conclusions

1.3 Original Contributions

The use of a particular learning style theory as the foundation of e-book design
was addressed in this project. The primary 1dea in the research described in this
thesis was to teach one theme/subject area with various appropriate activities to
cater for the diversity of children’s learning styles. To be more specific, in any
opened book page, relevant activities that support the content was incorporated.
This i1dea has resulted in the formation of an electronic textbook model
specifically for children, and 1s described in both its structural and content
components (see chapter 4). In short, this 1dea emphasises the importance of

appropriate variety of interactive educational activities while learning.
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Learning does not only involve reading, writing and showing understanding but
also for example singing, humming, playing musical instruments, storytelling,
explaining, annotating, recording, listening, drawing, painting, Interacting,
building and creating, solving, predicting and many more. This is not a new
concept. Traditionally, teachers have been utilising and incorporating these
activities in their classrooms. EBoChi, however, extends this traditional concept
to the e-book and e-book builder environments and therefore defines
“edutainment” as part of “interactive educational activities”. The primary
difference in the two terms can better be explained using Figure 1.3. From this
figure, it is possible to suggest that in order to teach children there should first
be some appropriate activities. These activities should then always be made
entertaining to get the children’s attention. In other words, without activities, it

is quite impossible to entertain an audience, especially younger ones.

Education

Interactive Educational
Activities
(utilise all
senses)

Edutainment
(ensure learning
enjoyment)

Figure 1.3. Relation between interactive educational activities and
edutainment

A flexible e-book builder model has been proposed in order to implement
interactive educational activities to fit individual learning needs. The aim was to
involve both teachers and children in the construction of tailor made e-books.

For instance, teachers could make their own textbooks and children could build

1 0)
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their own storybooks (or any other kind of book, for example picture books,
audio books, multimedia books, Web books, etc.). Principally, the e-book
builder needed to provide users especially teachers with the capability to build
interactive electronic activities (e.g. puzzles, sing-along programs, drawing,
colouring images, etc.) automatically and easily without any knowledge of
programming. This in particular is a new design aspect, which has not been

exploited before in any e-book builder and is the prime advantage of the

proposed e-book builder.

Another contribution of EBoChi 1s its insight and evaluation into children’s e-
book builder programs. To date, many e-book builders have been created for
adults, for instance the Visual Book Builder (Landoni, 1997), the Hyper Book
Builder (Catenazzi, 1993), TK3 Author (Night Kitchen, 2001), Microsoft
ReaderWorks™, and Primis On-line e-books (McGraw Hill, 2001). There are
also authoring software for children, such as Isis, Cocoa, Eco World, Lego
Sheets, Hyperstudio, CREATE Together and Book Builder, which allows them
to build multimedia projects such as e-books. For the purpose of eliciting users’
requirements for a new children’s e-book builder, this study tested the Book
Builder program. The program was provided for free by the developer, Software
Production Associates (SPAsoft) Inc., who requested that the outcomes of the

evaluation be forwarded to them. Consequently, the outcomes will hopefully be

utilised as the basis for future enhancements of Book Builder.

In the course of conducting the literature review, it was also found that presently
there is no published information on children’s e-books classification, current
examples and electronic publishers. Thus, one section in chapter 2 was allocated
to this purpose. In addition, there are no published reports on how children
interact with the latest development in e-book technology; that is, the children’s
laptop and dedicated e-book reading device. Therefore, a part of the evaluation

conducted 1n this research was focussed on this 1ssue.

1
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1.4 Thesis Structure

Chapter 2 presents the review of related literature. E-book definitions,
distribution media, hardware-based and software-based readers, e-book builder
examples, e-book examples, e-book compilers and learning styles theories are
some of the sub-topics covered in this chapter. The research methodology is
described in chapter 3 where an approach called Distance Collaborative Design
(DCD) is introduced. In addition, the requirements engineering process,

software evaluation methods, software modelling techniques and data gathering

techniques are also outlined.

Chapter 4 presents the proposed e-book concept for this study. Special emphasis
was placed on describing activities that support the interactive educational
activities idea. Chapter 5 mostly reports the requirements elicitation outcomes as
well as the requirements specification models. Included in this chapter are
descriptions of the domain of the proposed e-book, suggested features for the e-
book builder, and functional and non-functional models. In order to validate the
outcomes of chapters 4 and 5, chapter 6 takes into account the models, tests
them and outlines the results. The contents of this chapter include descriptions
of the evaluation instruments, research sample, statistical procedures and the
results of hypothesis testing. Additionally, the children’s interactions with e-
books on portable devices are also discussed. Finally, conclusions and

recommendations are discussed and summarised in chapter 7.

12
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Literature Review

2.1 Introduction

This chapter discusses a number of topics related to e-book technology. It
contains a series of literature reviews covering the following topics:
= discussion of the context and scenario for the Malaysian Smart School
project;
= types of teaching and learning materials used in the Smart School
environment;
= the concepts of both paper book and e-book and, in particular, various e-
book definitions, distribution media, advantages and disadvantages of e-
books, formats, standards and electronic publishing processes;
= descriptions and critical reviews of existing e-book initiatives;
= discussions on the main focus of the research described in this thesis (i.e.

designing e-books which try to cater for the diversity of children’s learning

13
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styles). Several learning theories are described, with particular attention on

the Multiple Intelligences theory and the reasons for selecting that theory.

As mentioned in chapter 1, the main question, which had prompted the research,
was how to improve children’s teaching and learning materials. Prior to the
formation of this question, the researcher had set her mind to study on areas that
could possibly contribute to a national project, mainly the setting up of Smart

Schools. Thus, this chapter starts with a brief discussion on this matter.

2.2 Introduction to the Malaysian Smart School

Malaysia has created the Multimedia Super Corridor (MSC) to help prepare for
the technologies of the future. “The MSC project will accelerate Malaysia's entry
into the information age, and through it, help actualise the Vision 2020 proposed
by the Prime Minister, Datuk Seri Dr. Mahathir Mohammad in 1997. Vision
2020 is concerned with creating an educated and information-rich society
through the application of a modern and sophisticated telecommunications
network. The dissemination and expansion of information technology will
produce a society capable of contributing towards the development of new
technology to enhance the country's economic and industrial growth.” The
MSC incorporates seven flagship applications: Electronic Government, National
Multipurpose Card, Smart School, Telemedicine, Borderless Marketing centres,
World Wide Manufacturing Webs and Research and Development (R&D)

clusters. The research described in this thesis plans to contribute to the third

flagship application, which is the Smart School concept.

In actualising Vision 2020, the Malaysian education system must undergo a
radical transformation (Siti Hawa, 1997). The schooling culture must be
transformed from one that is predominantly memory-based to one that is
informative, creative and caring (Siti Hawa, 1997). This is the rationale for the

adoption of the Smart School as one of the MSC {lagship applications. The

! A detailed descriptions on this national project can be found at the MSC official Web site at
http://www.mdc.com.my/

14



Chapter 2: Literature Review

Smart School concept is becoming a widely discussed topic in the educational
setting and is defined as (Perkins, 1992; Nair, 2000):
“A learning institution that has been systematically

reinvented in terms of teaching-learning practices and
school management in order to prepare children for

the Information Age.” (Malaysian Smart School: A
Conceptual Blueprint, 1997).

Learning in Malaysian Smart Schools goes beyond the classrooms. Students will
be able to access learning materials through computer-based resources or video
conferencing. The teaching and learning activities should combine the best of
network-based, teacher-based and courseware-based resources (Siti Hawa,
1997). Materials should be in various media, cognitively challenging and

attractive so that students are motivated to learn and participate actively (Siti

Hawa, 1997).

The Smart School project is targeting school children, as enriched education
environments incorporating current technologies such as hypertext, hypermedia,
multimedia, full motion graphics and Internet access could provide Malaysia

with an expanded base of well-educated, well-informed and resourceful adults
(Vesely, 1995). With this point in mind, and realising that schools are
integrating technology in childhood education, 1t 1s believed that a study on the
design of teaching and learning materials, and the use of technology in a Smart
School environment will contribute positively to its implementation process and

can play a crucial role in supporting the learning process (Wright & Shade,

1994; Davis & Shade, 1994).

2.2.1 Malaysian Smart School Conceptual Blueprint:

A Summary

This section presents a brief summary of the extended definition

of the Malaysian Smart School and its components.

15
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2.2.1.1 Smart School Definition

The Malaysian Smart School is a learning institution that has
been systemically reinvented in terms of teaching and learning
practices and school management in order to prepare children for

the Information Age (Malaysian Smart School: A Conceptual
Blueprint, 1997).

The Malaysian Smart School has the following characteristics:

= a philosophy that says all students can learn if taught,

coupled with high expectations for all students;

» a broad curriculum that considers the different capabilities
and needs of all students;

= a school climate that 1s conducive to learning;

* an on-going assessment that supports good instruction;

» strong and professional principals and teachers;

= a high level of parent and community involvement and

support.

2.2.1.2 Smart School Components

The key components of a Smart School are its teaching and
learning environment, its management and administration, the
people that are involved, the technology which will be used, the
process it has to go through to deliver the intended outputs and
the policies involved in implementing it (Malaysian Smart
School: A Conceptual Blueprint, 1997). Figure 2.1 summarises

the connection between these components.

16
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Management & Administration

Teaching-Learning

Smart
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People, Skills and Responsibilities

Figure 2.1: Smart School components

(a) Teaching and Learning Environment

The teaching and learning environment comprises four areas:

Curriculum: designed to help students achieve overall
and balanced development.

Pedagogy: allows for an appropriate mix of learning
strategies to ensure mastery of basic competencies and the
promotion of holistic development.

Assessment: designed to give accurate feedback
regarding students’ readiness, progress, achievement and
aptitude.

Teaching-Learning Materials: cognitively challenging

and motivating by combining the best of network-based,

teacher-based, and courseware materials.

(b) Management and Administration

The nine primary functions listed below with respect to Smart

School management are intended to efficiently and effectively

manage the resources and processes required to support

teaching and learning functions:

17
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» school governance,

» student affairs;

= educational resources;
s external resources;

» finance;

s facilities;

» human resources;

» security;

= technology.

(c) People, Skills and Responsibilitics

Stakeholders involved in the implementation of Smart Schools
should be equipped with specific skills and the requisite
knowledge base to enable them to play their roles effectively. The
key groups of stakeholders include students, teachers, principals,

Ministry of Education officers, support staff, and parents.

(d) Technology

Smart School practices in teaching and learning, management,
and communication with external departments (e.g. district and

state education offices) should dictate technical requirements and

technology solutions.

(e) Processes

Smart School processes are viewed as a part of a system. When
the system 1s provided with inputs (e.g. pupils), the Smart School
processes should work to produce the desired outputs (e.g.

educated pupils). See chapter 5 for more details.

18
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(f) Policies

To ensure the successful implementation of Smart Schools,
changes in existing policies and regulations, as well as new

policies and regulations will be formulated.

From the above-described components, a decision was made to focus on the
teaching and learning environment, specifically the materials utilised in it and

the technology attached to it. As a result of a further analysis of the Smart

School blueprint, the following statements were extracted:

» technology would be utilised heavily in the Smart School environment;

» teaching and learning (T/L) materials should be designed to fully support

the new teaching and learning technology;

» T/L materials should be cognitively challenging, attractive, motivate
students to learn, and encourage active participation;

= T/L materials should support pupils’ different learning styles;

* conventional materials, commonly used 1n today’s educational settings

(e.g. textbooks), should be used in an Iintegrated manner with high-

technology materals.

Taking all the above statements into consideration, the following sections

therefore review the key issues concerned with this research.

2.3 Teaching and Learning Materials

According to the Malaysian Smart School blueprint (1997), T/L materials can be
divided into two categories: conventional and high-technology. Conventional
materials can be further divided into three main categories as follows:
(a) Printed (Paper-Based) which include books, encyclopaedias,
magazines, newspapers, documents, flat pictures, drawings/paintings,
maps, graphs/charts/diagrams, posters and cartoons/comics;

(b) 3-D Objects such as globes, puppets, and models;

19
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(c) Audio/Visual for example slides, tapes, filmstrips, radio programs,

television programs, motion-picture films, microfilms/microfiches, audio

cards and audio tapes.

High-technology can be divided into four main categories: electronic learning
modules, design tools, communication tools and application software.

(a) Electronic Learning Modules for instance interactive books, simulation
games, drill and practice software, virtual reality system software,
individual self-paced learning modules, problem-solving computer
games and artificial intelligence modules;

(b) Design Tools such as desktop publishing software, authoring language
software, presentation software, draw and paint programs, animation
software, musical instrument digital interface, music composition
software and clipart;

(c) Communication Tools for example video-on-demand, interactive
television, on-line library, bulletin board, search engines, distance-
learning, video-conferencing and e-mail;

(d) Application Software such as database software, word processing

software, spreadsheet software and computer-assisted design software.

Figure 2.2 shows a summary of the above high-technology media categories. For
the purpose of this research, only one application of high-technology materials®

was studied: the e-book with the focus on electronic textbooks. This study
nonetheless began by analysing its conventional counterpart (i.e. paper books),
as books have become and still are the most indispensable materials in
educational environments (i.e. all schools are still treating books especially

textbooks as the dominant teaching material).

* Readers should realise that the e-book investigated in EBoChi could also be treated as learning
modules, design tools and communication tools.
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Figure 2.2: Teaching and learning materials categories

2.3.1 Books

The concept of recording information started from the Sumerian
cuneiform tablet’ (information is written on wet clay with a sharpened
stick). It represents the oldest example of human textual writing. Then,
the tablet gave way to papyrus and parchment scrolls for reasons of
oreater storage with less weight (Munyan, 1998). Later, when Julius
Caesar folded his two-column correspondence, which he made by cutting
blank scrolls into individual sheets, the evolution to manuscripts, page
and book took place (see Figure 2.3).

th

In the mid-15" century, Gutenberg brought together the technologies of

moveable type, paper, oil-based ink and the wine-press to more
efficiently print books (Munyan, 1998). Printed books with a specific
logical structure, features and design rules then replaced traditional

manuscripts (Catenazzi, 1993; Landoni, 1997; Kahn & Lenk, 1998).

* Detailed information on the history of the Sumerian can be found at
http://www.usc.edu/dept/LAS/wsrp/educational site/ancient texts/Cuneiform.shtml
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Tablet Scroll Manuscript Hook

Figure 2.3: Book evolution

The simplest definition can be quoted from Noam (1999): a book is a
bound volume of paper sheets upon which text 1s printed. Books can be
logically structured into three main parts:

= front section:

= main section:

= back section.
Each section is further made up of sub-sections depending upon the type
of book. For a textbook, the structure 1s normally as shown in Figure 2.4.
The format of a book which 1s concerned with aspects such as its size
(thickness and height), the typeface, the page and the margins, is
comprehensively explained in Catenazzi (1993), Landoni (1997) and

Kahn & Lenk (1998).

A book can also be formally defined using the markup language (such as
HyperText Markup Language) or the following notations (Barker and
Manji, 1991):

<book>::= <front-part><main-part><back-part>

<main-part> ::= [<page>]|{1:N}

Educational environments should stress the importance of reading materials:

textbooks, novels, reference books, encyclopaedias, magazines, and newspapers

as knowledge carriers. Printed books especially have been used as extremely

useful aids for the support of many activities including teaching and learning for

many years. However, another type of book, known as the e-book has recently

emerged.
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Figure 2.4: Textbook structure

2.4 Electronic Book (E-Book)

The e-books are becoming increasingly popular due to a number of factors. Most
important of these factors include the advent of desktop publishing, the ease
with which electronic information can be created, updated, copied, distributed,
and searched, and the more widespread availability of both local area and global

computer-based communication networks (Barker, 1999).

2.4.1 Definition of the Term E-Book

There 1s a growing interest 1n converting paper books to digital form as

well as writing new titles in electronic format (Carvajal, 1999). This in
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turn has resulted in a collection of hybrid definitions of the term e-book.
Initially paper books which had been converted to a digital format
(usually through digitising processes which allowed them to be displayed
on computers) were defined as e-books. Then, the term also encompassed
multimedia, hypertext or hypermedia systems that are based on a book
metaphor. However, recently, the definition of an e-book has been
extended to include book titles that are available on-line, can be read as
email, can be retrieved by a portable electronic reading device, or as a

file that can be downloaded onto a computer (Carvajal, 1999; Allen,
2000; Clister, 1999).

A recent interpretation of an e-book is the “print-on-demand” book
whereby the contents of a book are stored 1n a system connected to a
high-speed, high-quality printer, from which printed and bound copies
are produced on demand with the possibility of buying chapter-by-
chapter, customised books (Hawkins, 2000a).

E-books are also defined diversely by researchers to fit their own

expectations. For example:

= Bonime and Pohlmann (1998) describe any kind of digitised
information ranging from a CD-ROM title to an online interactive
database or a collection of Web pages as an e-book;

» Barker (1998) defines an e-book as essentially a computer-based
information storage/dissemination artefact that embeds a book
metaphor. More precisely, an e-book 1s usually considered to be
composed of a collection of reactive pages of electronic information
that exhibit many of the characteristic features and properties of a
conventional book (Barker, 1999);

= Landoni (1997) classifies an e-book according to three different

criteria:
o first, portable e-books, which can be taken everywhere and

whose main purpose i1s to reproduce the portability of paper
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books. These are normally used for reference publications,
dictionaries and thesauri;

« books that are more concerned with preserving the logical
structure, that is the organisation of a book 1n chapters,
sections, and subsections. These provide full-text indexing,
links, navigation and orientation through dynamic tables of
contents and multi-window text displays;

« books which support both the physical and logical aspects of a
book.

A different definition of an e-book is found in a project by
Ozsoyoglu et al. (2000). They use the term e-book to cover learning
environments which have an application containing a multimedia
database of instructional resources that store pre-captured
multimedia presentations about topics in a book. A traditional book
structure (i.e. table of contents, chapters, sections and sub-sections)
is used for data presentation.

Open eBook (OEB) Forum avoids using the e-book term since
different people use the term differently. OEB defines a more precise
terminology:

. the digital content which users read (i.e. a paperless version of a
book, article, magazine, etc.) is called publication;

. the physical device used to read a publication is called a reading
device (e.g. dedicated readers (see section 2.4.2.1), personal
computers or personal digital assistants);

« the combination of software and hardware that processes content

and presents it to the users is called a reading system.

Some projects give distinct names to their e-books to represent the

outcomes of their studies. These include:

Catenazzi et al. (1993) who reported two forms of e-books used for
scientific publications. One is called the Hyper-Book, which 1s

created from existing electronic texts. Texts are accessed in a non-
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linear structure following the concept of hypertext. The second
mnovation 1s known as the Visual-Book, which is created by
converting a conventional paper-based book into an electronic form.
de Diana & White (1994) on the other hand., referred to the
conversion of reference, study or scientific materials into electronic
versions as the Electronic Study Book (EBS) as they are used for
studying purposes;

= As discussed above, Bonime and Pohlmann call a collection of Web
pages an e-book. Card et al. (1996) instead, described a collection of
Web pages as a Web book.

Table 2.1 summarises the many definitions of an e-book.

Table 2.1: Different definitions of an e-book
No. Definition

l Digitised information from paper version

2 Multimedia’hypermedia applications based
on a book metaphor

Print-on-demand

3

4 A collection of Web pages

5>  Portable reading devices

6  Researchers’ own expectations

In general, and 1n the context of this research, the definition of an e-book
1s partly adopted from Landoni and Gibb (2000) who stated that the
result of integrating a classical book structure, or rather the familiar
concept of a book, with features which can be provided within an
clectronic environment, is referred to as an e-book. A complete definition
with regard to this project 1s presented below:
“ An e-book 1s defined as any digital content which exhibits a
classical book structure that 1s made available on computers

or portable devices, and which may be read using custom

designed software or a Web browser.”
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2.4.2 E-Book Technology

“ Obviously, the medium upon which a book is published can
significantly influence its "look and feel”, its capacity, its
availability, its reactivity, the types of information that it

can embed, and the ease with which its contents can be

shared with others.” (Barker, 1999)

There are a large number of media’ available for the delivery of

information as described by Collier (1998) in Table 2.2.

Table 2.2: Information delivery media

Type of information Delivery Media
Printed materials | Books, journals, magazines, newspapers
Broadcast Television, radio, film
Portable Tape, CD-ROM, CD-1, CD audio, diskette |
Person to person Telephone, mail, meetings, workshops
Telenetworked | Internet-based services (e.g. emails,
conferencing, WWW)

At present, the delivery of e-books through CD-ROM and the Internet is
the most popular mode. Nevertheless, in 1998 another type of e-book
medium was introduced to the public: dedicated readers or hand-held

devices.

2.4.2.1 Hardware-Based Readers

The emergence of the e-book has resulted in many companies
manufacturing electronic reading devices used for displaying,
reading and storing electronic information. NuvoMedia Inc.,
SoftBook Press Inc., EveryBook Inc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>