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Abstract

With the developments in information and communication technologies, books which are fundamental information
sources for students throughout their education and training process are being transformed into electronic book (e-book)
formats. E-books provide interactive environments, and they are also updateable materials, which shows that, in time,
they can almost completely replace printed materials. In addition, there are no spatial and temporal limitations in
conveying the lesson content to students using e-books, and they are accessible online as well, both of which increase
the preference toward e-books. In this context, the study aimed to examine the e-book design process based on the
ADDIE model used by the pre-service teachers in the Computer and Instructional Technologies department. E-books
were include subjects radioactivity, acid rain and the greenhouse effect. The study was conducted throughout a period of
12 weeks with 54 sophomores in the Computer and Instructional Technologies department of Giresun University's
Education Faculty who were taking the Material Design and Use in Education course during the 2015 Fall semester.
The study data were collected using data collection forms and reflection reports. The data derived from these tools were
analyzed using content analysis. The study results revealed that the pre-service teachers had problems particularly in the
development process of the e-books. In addition, the pre-service teachers recognized their deficiencies when designing
their e-books, and they eliminated these deficiencies to a great extent.
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1. Introduction

Books are the most fundamental information sources people use during their education and training, and they are also
used to convey information to future generations. Since Johann Gutenberg invented the printing press, there have been
many changes in the commonly known form of books due to the developments in information and communication
technologies. The book industry has adapted to these changes and brought electronic books (e-books) into our lives.
Noam (1999) stresses that today's technology will leave yesterday's behind, and printed books will be replaced by
e-books. Moreover, researchers have stated that e-books are easily updated materials in which the content offers an
interactive environment with multimedia elements (Mahajan and Chakravarty, 2007; Jung and Lim, 2009). The interest
in the e-books which are used as course books proves that this technology might eventually replace printed materials
(Giiney, 2007). E-books also have no temporal and spatial limitations in conveying course content to students, and they
can be accessed online as well (Brusilovsky, Chavan & Farzan et al., 2004). Despite all these factors, Van der Velde and
Ernst (2009) claim that e-books are still "infants" and people will need to get used to them before this technology
becomes more common.

Currently, e-books are being used in the teaching and learning process and proving to have effective outcomes. It is
necessary to overcome technical difficulties and create suitable design environments to make this process productive
(Ongdz, 2011). It has been found that audio and visual presentations enrich the mind (Giines and Kirmizi, 2014), and
screen reading has a positive effect on mental operation skills. Moreover, Larson (2010) stated that teens who used
e-books improved their reading skills faster than those who read from printed books and that e-books motivated
students to read more and increased their interaction with the texts. In consistency with this opinion, Kelly (2011)
stressed that e-books made a positive effect on students' reading comprehension skills.
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E-books are expected to be preferred more in education and training environments (Lee, Messom and Yau, 2013). They
are already being used as teaching materials in many education institutions including those directed by the Ministry of
National Education. However, there are no international standards for this educational material, which is misleading for
evaluators and those who prepare the material (Tedd, 2005). In this process, it is necessary to pay special attention to the
materials' content, interface, interaction capabilities and technological elements. In relevant literature, it has been
mentioned that presenting the content in the learning environments as a whole with a hierarchical manner would
facilitate the utilization on the cognitive level (Diaz, 2003), that the users can use the navigation tools in the interface of
the e-book with minimum effort (Timpany, 2009) and the balanced design of the interface decreases the visual and
cognitive load on the users (Chong, Lim & Ling, 2008), that the interactive elements in the e-books make the content
more attractive (Wilson & Landoni, 2002) and increased participation (inXsol, 2007; Straus, Shanley, Burns, Waite &
Crowley, 2009), and that they are supported by multimedia platforms to adapt to the preferences of users thanks to
different technologies. Thus, the e-books designed by the students should be evaluated for content, interface, interaction
capabilities and technological elements. Bozkurt and Bozkaya (2013) conducted a study titled "Interactive E-book
Evaluation Criteria" and analyzed interface, interaction capabilities and technological elements. In this context, the
e-books that were designed in this study were evaluated based on these elements.

Instructional design models are supportive in the process when the methods used to teach the subjects are determined
prior to the preparation of the e-books (January, 2011). The most commonly used instructional design models are the
ADDIE Model, the Dick and Carey Model, the Kemp, Ross and Morrison Model, and the ASSURE model (Sener,
2005). The ADDIE model is accepted as the first instructional design model (Malachowski, 2009). The name "ADDIE"
consists of the initials of the steps it includes, which are Analysis, Design, Development, Implementation, and
Evaluation (Lee and Owens, 2004). Most of the studies that analyzed the ADDIE model (Rooij, 2010; Wang & Hsu,
2009; Molenda, 2003; Peterson, 2003; Kruse, 2002) state that the advantages of the model are that it is simple, easy to
understand and apply and has a circular structure that facilitates the learner-focused teaching method without any
difficulties (Fer, 2009). In this context, the pre-service teachers used the ADDIE model to design the e-books they had
developed. Thus, the study aimed to examine the pre-service teachers' process in designing e-books according to the
ADDIE model. The sub-goals of the study are:

e  How successful were the pre-service teachers in realizing the analysis stage of the ADDIE model?
e  How successful were the pre-service teachers in realizing the design stage of the ADDIE model?
e  How successful were the pre-service teachers in realizing the development stage of the ADDIE model?
e How successful were the pre-service teachers in realizing the implementation stage of the ADDIE model?
e  How successful were the pre-service teachers in realizing the evaluation stage of the ADDIE model?
2. Method

This section will explain the research model, data collection tool, study sample and implementation process, data
analysis, and validity and reliability studies.

2.1 Research Model

This is a special case study that used qualitative research methods. This study used the special case design to investigate
one or more cases comprehensively and put forward the results. According to Yin (2003) case study is an ideal
methodology when in-depth investigation is needed situation. The most important advantage of this method is that a
problem offers the opportunity to concentrate on a specific situation (Wellington, 2000). This method focuses on the
nature of a situation and allows different data collection techniques to be used together (Cohen & Manion, 1994).

In this study the special case method was chosen in order to used data collection forms and reflection reports. In
addition, because of the need for in-depth investigation, the case study has been chosen.

2.2 Data Collection Tools

The study data were collected using the Data Collection Form which included eight open-ended questions and this form
is that contains learning outcomes that must be reached in stages of the ADDIE model. The eight open-ended questions
on the information collection form are as follows:

e What do you need to know in the material preparation process according to ADDIE model ?
e  What are the problems when planning and implementing the Analysis (ADDIE) phase?

e  What are the problems when planning and implementing the Design (ADDIE) phase?

e What are the problems when planning and implementing the Development (ADDIE) phase?
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e  What are the problems when planning and implementing the Implementation (ADDIE) phase?
e  What are the problems when planning and implementing the Evaluation (ADDIE) phase?

e  What did you learn at the end of e-book design process?

e  What are the advantage and disadvantage of e-book design process?

Other as data collection tool used reflection reports that the pre-service teachers expressed their opinions about the
e-book development process, problem in process and the solutions ways to these problems.

2.3 Study Sample and Implementation Process

The study was conducted in the 2015 Fall semester with 54 sophomores in the Computer and Instructional Technologies
Teaching department of Giresun University's Education Faculty who were taking the Material Design and Use in
Education course. The pre-service teachers formed 18 groups of three. The pre-service teachers chose their groups
themselves. In the study, the groups were encoded as G1,G2, G3... G18.

In the first phase of the study, the ADDIE model was explained in a two-week process, giving the specifics of every
stage and examining the sample practices. Afterwards, each stage of the ADDIE model was performed by the
pre-service teachers and reflection reports for these stages were prepared. The pre-service teachers were provided with
feedback on the reflection reports before passing onto the next stage.

In the second phase, each group introduced the e-books they had prepared. In the introduction process, the researchers
evaluated the pre-service teachers using the criteria in Bozkurt and Bozkaya's (2013) study "Interactive E-book
Evaluation Criteria" which should be considered in the e-book preparation process. This phase of the study took five
weeks to complete. In total, the study was conducted over a period of 12 weeks. The implementation process of the
study is displayed in Figure 1.
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Figure 1. Implementation process of the study

In the last phase of the study, the researchers administered the data collection form that included eight open-ended
questions, and the pre-service teachers evaluated the process. Figure 2 presents the sample screen shots of the e-books
created by the groups of pre-service teachers.
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Figure 2. Sample screen shots of the e-books created by the groups
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2.4 Data Analysis

The study analyzed the data collected by the Data Collection Form and Reflection Reports using content analysis.
Content analysis puts together similar data in the framework of certain concepts and themes and arranges and interprets
them in a way that the reader can understand (Patton, 2002).

Themes of ADDIE model obtained from Data Collection Form and Reflection Reports. In both forms similar data were
attached to certain concepts and themes so as to be presented in a significant, comprehensible manner at this process.
The themes obtained in the relevant process are given in figure 3 in the result section.

2.5 Validity and Reliability Studies

The data collected in the validity and reliability study were examined separately by the researchers considering their
codes, sub-categories and categories. The study used the agreement percentage formula by Miles & Huberman (1994)
(Percentage of Agreement= [Agreement/Disagreement+Agreement]*100) and determined the agreement percentage to
be 92%. After the examination, the study arranged the data based on an agreement of the researchers.

3. Results

In context of the study, the pre-service teachers focused on three fundamental subjects to select their topics. These
subjects were radioactivity, acid rain and the greenhouse effect. Some of the pre-service teachers took the Environment
Education course as an elective course in the same term they took the Material Design and Use in Education course.
Thus, they were willing to design their e-books on the points they thought to be lacking in the Environment Education
course. The researchers did not intervene in the topics chosen by the pre-service teachers, and different groups worked
on the same topics.

The findings of the study were thematize and presented in Figure 3. The themes in Figure 3 were arranged based on the
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Figure 3. The themes of the ADDIE model
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3.1 The Findings of the Analysis Stage of the Study

The pre-service teachers, as seen in Figure 3, focused on 10 fundamental themes in the analysis stage. In this stage, all
groups stated that they had "deficiencies in their scientific information" on the topics they chose. Group G2 said "We
need to learn about what radioactive contamination is as well as the measures to be taken for the prevention of this
contamination", and group G6 said “We need to know about the greenhouse effect: its damages and formation". In
addition, 10 groups said that they had difficulty "learning how to determine the necessity". Of these 10 groups, group
G1 said “We learned what to do and how to do it. And how to solve the problems we encountered" and group G11 said
“We learned the goals of the subject and how to achieve these goals”. Eight groups said that they had difficulty
"materializing the abstract concepts", and eight other groups said that they had problems in "preparing the relevant
material". Group G10 said “Most of the abstract concepts can be presented with the support of the visual materials”, and
group G14 said “We can prepare subject-related materials that will attract students' attention and help them have fun
while learning, which will also make the subject understood more easily and the knowledge retained more permanently".
In addition, the groups focused on the themes of presenting the subject in an open and clear way (f=5), lack of visual
materials (f=4), determining the limitations (f=4), encountering no problems (f=4), being capable of doing research (f=3)
and building correlations between old and new knowledge (f=1).

3.2 The Findings of the Design Stage of the Study

The pre-service teachers, as seen in Figure 3, focused on 11 fundamental themes in the design stage. In this stage, the
study emphasized the codes of including different media types (f=12) and creating an environment that is interactive
(f=5), where the learners are active and the content is related to daily life (f=1). On this topic, group G16 said “We will
design an environment that includes audio and visual materials, videos, and online assessment tools", group G4 said
“Students can make use of the e-books in an interactive way whenever and however they want", and group G3 said "We
tried to create an environment where learners are active and the content is related to daily life". Of the groups, 12
included the theme of "making designs focused on the acquisition". In this context, group G9 said “It is necessary to
make designs that are suitable for the acquisitions of the subjects to be taught". In addition, they said that it is suitable to
use "different teaching methods and techniques" including presentation (f=5), question and answer (f=4) and discussion
(f=1). The codes included in the theme of "the problems in preparing the content" were being unsure about how to
prepare the content (f=9) and failing to prepare the content in a suitable way for the target group (f=2). The other themes
of the design stage are teaching the subjects using visual and interactive materials (f=8), disagreement with the other
members of the group (f=8), and encountering no problems (f=8). The themes within problems encountered in e-book
design were failing to create a draft for the e-book (f=2) and failing to prepare the e-book in an attractive way (f=2),
making the designs in a certain plan and program (f=3), providing instant feedback (f=2), and considering students'
individual differences (f=2).

3.3 The Findings of the Development Stage of the Study

As seen in Figure 3, the pre-service teachers focused on 4 fundamental themes in the development stage. This stage
included the codes of the theme "problems related to the program used", which are failing to have a complete control of
the program (f=13) and problems related to the format of the program (f=2). Group G11 said “We had difficulty because
we had not used this program before”, and group G13 said “We had to change the existing formats since the program
allowed only the swf format while adding the videos". Under the theme "failing to prepare interactive materials related
to the content" (f=3), group G14 said “We could have used more interactive materials in the development stage. We had
problems with the interaction.” In addition, it includes the codes of disagreement with the other pre-service teachers in
the group (f=1) and encountering no problems (f=1).

3.4 The Findings of the Implementation Stage of the Study

The pre-service teachers, as seen in Figure 3, focused on 2 fundamental themes in the implementation stage. These
themes were encountering no problems (f=16) and the problems caused by the misunderstanding of the content (f=2).
Group G15 said "We did not encounter any problems", and group G11 “We had problems since the content, when
including it, was not understood the same way by the other pre-service teachers in the group."

3.5 The Findings of the Evaluation Stage of the Study

As seen in Figure 3, the pre-service teachers focused on 5 fundamental themes in the evaluation stage. In this stage, 13
groups included the theme "encountering no problems". In this respect, group G14 said “We planned out the design we
created, so we received positive feedback and did not encounter any problems". Moreover, two groups included the
theme of failing to structure the design in a successful way and recognizing their deficiencies after the implementation.
Group G9 said “We had problems in the evaluation section of the design stage", and group G6 said “We recognized our
deficiencies after the evaluation phase”. In addition, this theme included the codes failing to structure the the content in
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a successful way (f=1) and deficiencies in the feedback section (f=1).

After the stages of the ADDIE model were completed, the e-books created by the pre-service teachers were evaluated
by both researchers using the interactive e-book evaluation criteria suggested by Bozkurt and Bozkaya (2013). In this
evaluation, the researchers made a frequency distribution regarding the items included in the fundamental criteria for
content, interface, interaction capabilities and technological elements.

This section will present the frequency tables for the content, interface, interaction capabilities and technological
elements criteria separately.

Table 1. Frequency table for the content

Content Very Insufficient Partially Sufficient ~ Very X
insufficient sufficient sufficient
f % f % f % f % f %
Presentation
Comprehensible and fluent language 0 0 1 555 8 4444 8 4444 1 555 3.50
Effective narration characteristics 1 5.55 11.11 6 33.33 9 50 0 o0 3.27
Preparing the content using a theoretical 0 0 1 555 6 33.33 8§ 4444 3 16.66 3.72
framework that supports the aimed goals
Richness
Richness of the multimedia components 0 0 3 1666 5 2777 6 3333 4 2222 3.61
Balanced information density 1 5.55 4 2222 5 2777 5 27797 3 16.66 3.27
Motivating and Attracting Students
Attractiveness of the content 0 0 3 1666 5 27.77 4 2222 6 3333 3.72
Content design that is suitable for the 0 0 1 555 6 33.33 5 2777 6 3333 3.88

characteristics of the target group

Evaluation and Assessment

Presence of the mechanisms that can evaluate 14  77.77 0 0 2 11.11 1 5.55 1 555 1.61
the learning process of users

Integrity, Consistency and Connectivity

The consistency between the content and 0 0 1 555 7 38.88 3 16.66 7  38.88 3.88
environment

Integrity of the hierarchical structure of the 0 0 1 555 3 16.66 9 50 5 2777 4.00
content

The consistency between the scope and the 0 0 0 0 3 16.66 11 el.11 4 2222 4.05
learning outputs

Suitability of the learning activities 0 0 1 555 3 16.66 8 4444 6 3333 4.05
The connections in the content itself 0 0 3 1666 2 11.11 6 3333 7 38.88 3.94

The sub-criteria included in the main criterion of content are presentation; richness; motivating and attracting the
students; evaluation and assessment; and integrity, consistency and connectivity. Regarding the mean scores of the items
in the main content criterion, the items with higher scores are the consistency between the scope and the learning
outputs (4.05), suitability of the learning activities (4.05), the integrity of the hierarchical structure of the content (4.00),
and the connections in the content itself (3.94).
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Table 2. Frequency table for the interface

Interface Very Insufficient Partially Sufficient ~ Very X
insufficient sufficient sufficient
f % f % f % f % f %
Ease of Use of the Interface
User-friendly interface 0 0 0 0 0 0 16 8888 2 11.11 4.11
Ngv1gat10n tools helping to reach the relevant page 0 0 | 555 | 555 12 6666 4 2220 405
quickly
Presence of bookmark feature 5 2777 10 5555 1 5.55 2 111 0 0 2.00
Presence of search engine feature 15 8333 2 11.11 1 5.55 0 0 0 0 1.22
Customization and Autonomy
Users ability 'to' organize the content (e.g. adding 0 0 0 0 4 22 13 7222 1 555 383
notes, emphasizing, marking)
Interface Design, Aesthetics and Consistency
A simple and understandable interface design 0 0 1 5.55 2 11.11 11 61.11 4 2222 4.00
Readability without eye strain 0 0 0 o0 4 2222 11 61.11 3 16.66 3.94
A balanced design of the interface intensiveness 0 0 1 555 4 2222 7 3888 6 3333 4.00
Consistency of the buttons, icons and menu items 0 0 2 11.11 4 22.22 9 50 3 1666 3.72
Consistency of the interface spaces 0 0 0 o0 6 3333 9 50 3 16.66 3.83
Consistency of the labels and messages 0 0 1 5.55 4 2222 9 50 4 2222 388
Color balance of the interface 0 0 0 0 4 22.22 10 5555 4 2222 4.00
A Universal Design For Access
Designing the e-book framework of universal
d§s1gn principles tq prov1de .access1b111ty for. the 0 0 0 0 13 7222 4 2220 1 555 333
disabled (e.g. vocalizing, putting scales for visual
materials or texts)
Supporting Services
Support for the update of the interactive e-book or 3 4444 3 16.66 3 1666 4 222 0 0 216

content

Interface Framework Design

Taking the physical technique into consideration
(e.g. balance, symmetry, organization, consistency, 0 0 1 5.55 7 38.88 8 4444 2 11.11 3.6l
proportion and horizontality)

The sub-criteria included in the main interface criterion are the ease of use of the interface; customization and autonomy;
interface design, aesthetics and consistency; universal design for access, supporting services; and interface framework
design. An overall evaluation of the item mean scores indicated that (4.05), the items with higher scores were a simple
and understandable design of the interface (4.00), a balanced design of the interface intensiveness (4.00) and color
balance of the interface (4.00).

Table 3. Frequency table for the interaction capabilities

Interaction Very Insufficient Partially Sufficient Very X
capabilities insufficient sufficient sufficient
f % f % f % f % f %

Richness of the Interaction

Designing the interactive e-books using

interactive elements that can provide optimum 0 0 0 0 10 55.55 6 3333 2 1111 3.55
interaction

The Interaction Amongst Digital Books, the Environment and the Contents

Data feeding through the Internet 10 5555 2 11.11 4 22.22 6 3333 1 555 3.05

Supporting communication and interaction

. . 10 5555 2 11.11 5 27.77 0 0 1 555 1.88
through social network connections

The criterion of interaction includes the sub-criteria of richness of interaction and the interaction between digital book's
framework and content. The item mean scores of the interaction criterion indicate that the items with the higher scores
are designing the e-book in a way that provides optimum interaction (3.55) and data feeding through the Internet.
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Table 4. Frequency table for the technological elements

Technological elements Very Insufficient Partially Sufficient ~ Very X
insufficient sufficient sufficient
f % f % f % f % f %
Technique
Operating both online and offline 0 0 0 0 9 50 8 4444 1 555 3.55
Multi-platform support 0 0 1 555 4 22.22 12 66.66 1 5.55 3.72

High-definition and high-quality elements in

the interactive e-book 0 0 0 o0 4 22.22 11 61.11 3  16.66 3.94

The criterion of technology includes the sub-criteria of technique. An analysis of the item mean scores of the main
technology criterion shows that the items with the higher scores are high-definition and high-quality elements in the
interactive e-book (3.94), multi-platform support (3.72), and operating both online and offline (3.55).

4. Discussion and Conclusion
4.1 Discussion and Conclusion of the Analysis Stage

All groups of the pre-service teachers thought that they had deficiencies in their scientific knowledge on the topics they
selected in the analysis stage. In the study by Metin and Ozmen (2009), the pre-service teachers similarly stated that
they did not have sufficient area-related knowledge on the topics they selected to create materials. This might indicate
that pre-service teachers select their topics based on the subjects they need to learn. This is consistent with the theme
(55.55%) where some pre-service teachers stated that they learned to determine their needs. Moreover, the pre-service
teachers expressed that they could create the materials that were related to the subjects they needed to learn, and they
could materialize the abstract subjects with the help of the materials they created. Celik (2007) stated that creating
concrete materials in the education and training environment helped to achieve goals. Yanpar and Yildirim (1999) stated
that the materials prepared considering the needs guided teachers in cases of presenting the information, participation
and attracting attention. In this context, it is important to prepare materials that satisfy the needs. In this study, some of
the groups believed that the materials they created should be clear and understandable, the content should be enriched
with visual elements and the limitations of the material should be determined beforehand. The teaching materials which
are created focusing on the needs of being understandable to learners is important to satisfy the learners' expectations
(Duran, Onal and Kurtulus, 2006). It is also stated in the relevant literature that the visual materials which are prepared
with the aid of a computer make a positive effect on students' achievement (Dénmez Usta and Durukan, 2015; Dénmez
Usta, 2011; Liao, 2007; Dockery, 2006). Some groups stated that they learned to do research in this stage. This might be
related to the fact that teaching the new generations how to do research plays a major role in the acceleration of the
development of the country (Hanger, Sensoy & Yildirim, 2003). One group stated that they made associations between
their old and new information while the other groups could not make this association. This might have been caused by
the insufficiency of their preliminary information. Four groups said that they did not have any problems. To conclude,
the analysis stage was shaped by the pre-service teachers' needs.

4.2 Discussion and Conclusion of the Design Stage

Most of the groups of pre-service teachers stated that in the design stage it was possible to create an interactive
environment that includes different media types related to daily life and where learners are active. Giiciikoglu,
Yordem-Ceylan and Dursun (2014) stressed that it was necessary to use different media tools when designing
multimedia environments. Aytag (2000) said that the rate of recollection was 40% when studying with interactive
environment elements, while it was 20% when studying with printed books. This might be because the learning
environments created with different media components increases the learner’s period of attention, and these
environments are more interesting than the traditional environments. It was observed that some groups wanted to create
their materials using different teaching methods such as presentation, question and answer, and discussion. Dabbagh
and Bannan-Ritland (2005) stated that it was necessary to select a teaching method that is suitable for the course content
in order to create a productive instruction process. In this context, using different teaching methods and techniques that
are suitable for the content might enrich the learning environment and cause the learners with different learning styles to
be more active. Most of the groups emphasized that it is necessary to make designs that are addressed to the acquisitions.
Akbasg (2011) stated that the materials which are created as learning objects should be prepared in a suitable way for the
acquisitions to have positive results. The materials which are created with the acquisitions in mind will help to maintain
a planned process within a given program. Accordingly, it is probable that information, skills and behaviors that are
consistent with the expected acquisitions will emerge. In addition, some groups had problems in creating content and
designing them to be suitable for the target group. Duman (2013) stated that it is not possible to administer all materials
to the same target group, and that the materials to be used should be addressed to the acquisitions of the target group.
The pre-service teachers who said that the subjects should be taught using visual and interactive materials had
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disagreements in the design process with the other members of their groups about the material preparation. Siegel and
Lee (2001) said that these types of processes improved group work skills. The researchers believe that the pre-service
teachers gained experience about group work, and that they will consider different points when forming groups in the
future, such as determining the groups’ members that they should be careful about. Some groups stated that they had
problems with creating drafts during the e-book design process, and some other groups said that they believed that they
could not make their e-books attractive. Kutluca and Birgin (2007) said that the teaching materials which are prepared
to be effective and attractive made students active and facilitated active learning and suggested that this could make
students develop a positive attitude towards the course. Three groups emphasized the importance of making designs that
are suitable for the current plan and program. Similarly, Cakir and Karatas (2012) emphasized that it was necessary to
proceed with a plan for a certain program during the design process. Some groups stated that it was necessary to create
materials that are suitable for individual differences, and some other groups emphasized the importance of feedback
during this process. Kili¢ and Karadeniz (2004) claimed that it was necessary to pay attention to individual differences
in the design of learning environments. In addition, it is important for the quality of learning that the environments,
which are created considering these differences, include continuous evaluation and feedback (Balta and Tiirel, 2013).
Four groups said that they did not have any difficulties during this process.

4.3 Discussion and Conclusion of the Development Stage

Most of the groups of pre-service teachers said that they had problems related to the programs used in the development
stage. It is stated in the relevant literature that the problems caused by the program used in the design of the electronic
materials affect participants' desire to use these programs (King, 2002; Tiiziin, 2006). Soules (2008) claimed that it
enriches the written content when e-books include elements like videos, audio, animation and interaction. It was
observed that the groups had difficulty in placing the interactive materials in the content. This might have resulted from
the fact that the groups could not place the content in a suitable draft in the design stage. The pre-service teachers said
that they had disagreements with the other members of their groups in the development process as in the design stage.
Moreover, one group said that they did not encounter any problems throughout this process.

4.4 Discussion and Conclusion of the Implementation Process

Some groups of the pre-service teachers said that they had problems caused by the misunderstanding of the content in
the implementation stage. According to Wittrock (1974), it should be analyzed that the existing knowledge is perceived
in a different way than it really is in scientific terms. Bodner and McMillen (1986) state that learning something in a
different way than it really is in scientific terms might make a negative effect on the individuals' future learning. Bodner
(1990) said "it is very unlikely that information passes through students' minds without any changes". Thus, it is very
important that the content is well structured for the scientific information to be perceived correctly. The researchers
believe that the pre-service teachers have deficiencies at this point. Most of the groups in the study stated that they did
not have any problems in this stage.

4.5 Discussion and Conclusion of the Evaluation Stage

The e-books created in the study were evaluated based on the content, interface, interaction capabilities and
technological elements criteria suggested by Bozkurt and Bozkaya (2013), and some groups said that they recognized
their deficiencies after the implementation in the evaluation process. Oral and Dagli (1999) said that implementation
studies helped students see their deficiencies. Some groups said that they had problems because they could not structure
the design well. The researchers believe that this was because the groups did not carefully follow the feedback that was
given to them in the design process. One of the groups in the study thought that the feedback given to them was not
complete. Another group said that they had problems caused by the poor structuring of the content. This might have
been caused by the deficiencies in the analysis and design processes. Most of the groups said that they did not have any
problems throughout this process.

5. Suggestions

The pre-service teachers expressed positive views about the e-book, such as its being capable of creating an interactive
learning environment that is related to daily life. This might make it necessary for different books focusing on a variety
of subjects and concepts to be designed as supportive material.

The e-books which are planned and prepared well and for a certain program can be created considering individual
differences and enable interaction. They can be used to make all individuals in the process active.

In the material development process, being informed about the design models and creating the materials according to
these models make a positive effect on the entire process. Thus, the study suggests that the design process is started only
after selecting a model that is suitable for the design.

In the material design process, selecting subjects that are suitable for students' needs is important to achieve learning by
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designing. Accordingly, teachers should pay attention to creating materials in the material development process that fit
students' needs.

Since the selection of the group members and in-group disagreements stand as a problem in this type of group-based
study, it is suggested that these activities are performed more frequently so that individuals can gain more experience
with group work.
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