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Abstract

It is very important that the content of Algorithms and Programming course is understood by Computer Engineering students. The eBook designed in this
study provides a better explanation of the flow diagrams and programming logic of the algorithms used in the introduction to programming, as well as
the abstract processing steps in the computer memory and CPU during programming are animated and visualized by means of computer animations and
simulations. The EPUB 3.0 based training content, developed by using animation and interactive content, is expected to create new opportunities for
students at anytime and anywhere access. This work also includes the development process of an EPUB 3.0 based eBook for use on computers or mobile
devices.
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ALGORITMALAR VE PROGRAMLAMAYA GiRIS iCIN DINAMIK ICERIKLI BiR
E-KITABIN GELISTIiRILMESI

Ozet

Algoritmalar ve Programlama ders iceriginin Bilgisayar Miihendisligi 6grencileri tarafindan anlasiimasi oldukca énemlidir. Bu ¢alismada tasarlanan e-
kitap ile Programlamaya Giris dersinde kullanilan algoritmalarin akis diyagramlarinin ve programlama mantiginin daha iyi aciklanabilmesi ve ayrica
programlama sirasinda bilgisayar belleginde ve CPU’da gerceklesen soyut islem basamaklarinin bilgisayar animasyonlari ve benzetimleri yardimiyla
canlandirilmasi ve gérsel hale getirilmesi saglanmistir. Animasyon ve etkilesimli icerik kullanilarak gelistirilen EPUB 3.0 tabanli egitim iceriginin her an
her yerden erisim saglanmasi agisindan égrenciler icin yeni firsatlar yaratmasi beklenmektedir. Bu ¢alisma ayrica, bilgisayar ya da mobil cihazlar
tizerinde kullanima yénelik olarak hazirlanacak EPUB 3.0 tabanli bir e-kitabin gelistirilmesi stirecine de yer vermektedir.

Anahtar Kelimeler: E-kitap, EPUB3.0, Programlama Dilleri

1 Introduction semantically enhanced Web content including XHTML, CSS,
SVG, images and other resources for distribution in a single-file
format. Then, In October 2011, IDPF presented EPUB 3.0 as a
final Recommended Specification. EPUB 3.0 allows complex

In 21st century, "Digital self-learning technology" has become
one of the most popular topics. As knowledge increases as a
result of the science and technological developments, on the

other hand, internet usage rate and the number of mobile page layqut, and supports different formats of rich media
device (tablets, smart phones and etc.) users are increasing to interactivity and new features such as MathML [6].

access this knowledge. Thus, the reading habits of peoples are The development of eBook standards and the widespread
changing, and a new reading form based on digital accessibility adoption of eBook readers are pushing the reuse of various
has emerged instead of printed media such as traditional books, functions of the book in education [7]. In this context, many
newspapers and magazines [1]. This new reading form is academic institutions that keep up with technology publish
commonly called eBook (electronic book). While eBooks their course content electronically and remotely accessible [2].
initially contained only text, new generation rich content Studies [8-10] have also shown that there is a trend toward
eBooks supported by interactive materials such as sound, eBook preference when interactivity is used, and students see
image, graphic, animation or simulation have also started to be the eBook as a productive learning material. Moreover, when
published as a consequence of the development in digital appropriate media designs are made and technical problems
publishing [2]. are avoided, eBooks are seen as candidates for efficient results
An eBook can be published in many different formats such as as part of today's learning-teaching process [11].

HTML, iBooks, Acrobat adobe, Microsoft Word and so on [3]. In this study, we developed an eBook to Algorithms and
However, there are two important handicap of having so many Programming course in order to enhance computer
forms; these formats are not compatible with each other, and engineering students’ algorithm ability. It provides a better
adaptation problems can occur on high resolution screens [4]. explanation of the flow diagrams and the basis of programming
As an international standard eBook format, EPUB (Electronic languages. In the eBook content, abstract operations in the
PUBlication) was introduced by IDPF (International Digital computer memory and CPU during programming are animated
Publishing Forum) [5]. It specify a means of encoding, and visualized by using of HTML5 and JavaScript animations

packaging and representing which are structured and and simulations. In the next parts of the paper, we mention the
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development procedure of this eBook, and we introduce our
eBook of Algorithms and Programming Languages.

2 EBook Standards

EBooks have many standards, but mobile devices or eBook
readers cannot use all of these types precisely because of
adaptation problems. Therefore, to access a wide audience,
some of the most frequently used formats (Adobe PDF, EPUB
and iBook) need to be selected during the development of
eBooks.

2.1 PDF

According to Adobe's definition, "Portable Document Format
(PDF) is a file format used to present and exchange documents
reliably, independent of software, hardware, or operating
system". It can contains links and buttons, form fields, audio,
video, images, notes and bookmarks [12]. PDF is one of the most
used formats to compose an eBook because it can run smoothly
on many computer with free Adobe Acrobat Reader. And it
realizes this operation on any devices without destroying the
original quality. However, this feature brings a great obstacle
for mobile devices. If the content of a PDF file cannot be seen
due to character size or the failure to comply with screen, the
page size must be adjusted by increasing or decreasing with
zoom properties [4].

2.2 iBook

iBook is another eBook format introduced by Apple. iBook
standard is similar to EPUB specification, but it differs from the
EPUB standard specification in that it is CSS3 tags and
proprietary [4]. A great way to create and design interactive
Multi-Touch iBooks is to use the iBooks Author tool which is a
free application for iPad and Mac. It makes the eBook preparing
process very easy with Apple-designed templates thatinclude
a choice of page layouts. Moreover, Multi-Touch widgets helps
enrich the content for an eBook readers. They bring eBook
reader swipe-friendly photo galleries, animations that burst off
the page, scrolling sidebars to linger over, Pop-Over widgets for
an element of surprise, and engrossing 3D objects that are
entertaining and interactive [13].

2.3 EPUB & EPUB3.0

EPUB introduced by IDPF is an international eBook format
based on explicit specifications written in XML and XHTML. The
EPUB format is supported by many different devices and
platforms such as Android devices, iPhone, iPad, iPod,
MobiPocket, Stanza, Adobe Digital Editions, Sony Reader, Nook,
FBReader and many others [4]. It specify a means of encoding,
packaging and representing which are structured and
semantically enhanced Web content including XHTML, CSS,
SVG, images and other resources for distribution in a single file
just like a .zip file. The physical structure of an eBook is shown
in Figure 1. An EPUB file consist of two folders (META-INF and
OEBPS) and one file (minetype) [6].
e META-INF file includes a file called as container.xml. It
provides the location of the content.opf.
e The OEBPS (Open EBook Publication Structure) folder
includes;

o Text folder consist of XHTML files that are the contest of
the EPUB eBook. Each XHTML file is a single section of
the eBook.

o Image Folder consist of cover picture, inserts pictures
and so on.

o Styles Folder includes a main.css and other CSS style
sheet files that are used for formatting and styling the
XHTML pages.

o Video Folder consist of video files.
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o Misc Folder includes JavaScript files using for adding
JavaScript applications on XHTML pages.

o Font Folder includes a set of font files to control over the
appearance of the text with CSS3 or CSS2 font-face rule.

o Content.opf file contains important information such as
the EPUB’s metadata (author name, published date,
language, eBook ID and he path information of resource
file), manifest (a list of every item in the EPUB file), and
the spine (the order in which items are viewed as the
reader scrolls through the EPUB).

o toc.ncx file use "nav" element as the identifier to build a
navigational table of contents.

e Minetype file: It identifies packaged form. So, operating
system of the reader will know how the eBook is formatted.

—_—
Change extention of file to
“rar" or "zip"

eBookName.rar

eBookName.epub

= META-INF OEBPS
minetype
Fonts Wideo
XML Images || content.opf
Misc || toc.ncx
‘ Styles
Text

container.xml

Figure-1. Physical structure of an eBook based on EPUB

EPUB 3.0 is the third major release of EPUB standard. EPUB 3.0
allows the use of the latest Web technologies such as HTML5
and CSS3 to create interactive contents with sounds, videos and
animations. Moreover, it supports MathML which is the
standard of the equation [5].

EPUB 3.0 consists of a set of four specifications, each defining
an important component of an overall EPUB Publication: It
defines  publication-level semantics and overarching
conformance requirements for EPUB Publications [14].

e EPUB Publications 3.0, which defines publication-level
semantics and overarching conformance requirements for
EPUB Publications.

e EPUB Content Documents 3.0, which defines profiles of
XHTML, SVG and CSS for use in the context of EPUB
Publications.

e EPUB Open Container Format (OCF) 3.0, which defines a file
format and processing model for encapsulating a set of
related resources into a single-file (ZIP) EPUB Container.

e EPUB Media Overlays 3.0, which defines a format and a
processing model for synchronization of text and audio.

3 An EBook Design for Algorithm and
Programming Course

In this study, an interactive eBook of the Algorithms and
Programming course which is important to teach the basic
principles of computer programming in the field of Computer
Science has been realized by utilizing animations, simulations
and visual materials. With this eBook, we aimed that students
learn the flow diagrams, control structures, methods, and
arrays and so on.
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In content editing of the eBook, we used a hypertext approach

to link coordinating content appropriately, and used font faces 01408
and sizes to provide selected readability. We have also seen in
this work that it is very important to determine which method
to use in EPUB production process. The method affects to

production cost, duration and quality of the eBook. A lepenter Gaetide Doyonlar e ot

Furthermore, it even depends on whether a designer who will bdefigken  bu  fonksiyon  her  gagrildiginda Fonka() RAM

bellekte yeniden olusturulmak zorundacir, Fonksiyon gagrisy

make the prOduCtiOIl should be an expert. sonlandianda ise bu yerel degigken silinir ve en son futtugu

degeri silinir,

4.5. Statik Degisken Bildirimi

tatik degiskenler static anahtar kelimesi kullamlarak Bellek Uzerinde Statik
mu;mru]ar\ statik nitelemi alan ﬂEEiQKEDIe]’d]T’. Bu [lp De§i$ken

There are many editor for creating an eBook such as Adobe
Indesign, Apple Pages, Calibre and Sigil. We used Sigil editor in
this work. Sigil is a free, open source, multi-platform eBook

static int k;

editor. It is designed to edit books in EPUB format (EPUB 2 or Stalik degiskenler program baslayinca bellekte bir kez
EPUB 3). The book view of Sigil editor at the development phase Eroguamn s bl bl s,

of an eBook page can be seen in Figure-2. SIGIL can provides

multiple views of the work: bOOk, code and a Split mode. _
3.1

Course Content
The aim of the course is to teach students how to design an

Bir fonksiyon icerisinde tammlanan starik degisken

algorithm, and how to analyze a problem, as well as to teach L~ int sayi0f
. . . Adim 1, d ( ) adinda bi
them basic knowledge of structured programming. This course - static int ; i Ty i, Tl )
3 3 3 3 - k+5) 1 fonksiyonu parametre almamig ve geriye int bir
deals VYlth various problems and presents some algorlthms ar?d R e i S
flow diagrams that enable these problems to be realized in -int maint degisken tanunlanms ve Adim 3de ise bu deger
. . . 5 - printff'kc = %din, sayio);: 5 armrjlaral: fonksiyonu gagiran noktaya geri
practice. For this reason, we surveyed the literature related to o ’ tstlr . 5 ve 6, Adumlarda main( ana
. . . G- printfl'k = %din’, sayi); } fonksiyonunun igerisinden sayi( ) fonksiyonuna
Algorithm and Programming course, and examined the iki arklh cagr yapimug ve sonug bilgisayar
interactive approaches on online web sources. In this way we s ekranma yazdnimigtr.
organized our eBook as 9 sections; Introduction to computer ‘e10
programming, Algorithms and Flow Diagrams, C Programming
Language, Data types and Operators, Standard C Library,
Control Structures and Logical Operators, Loops, Functions and
Arrays. Figure-3 shows a designed page about static variables
on an eBook reader in vertical position, and Figure-4 show
another pages about Compiler Errors in horizontal position. Figure-3 A designed page on eBook Reader (Vertical)
File Edit Insert Format Search Tools View Window Plugine Help
OD@EM® 6 ¢ X OGE|Me e @odee ¢ @ WEYS
DEEEEER Y LY Bl
Book Browser & X || |-] 505_2Programakis.xhiml [£)
4 Text -
2| tocxhtml

=] S01_0Bolumlxhtml
=] SD1_1BilgisayaraGiris.xhtml
501_8Derleyicilerxhtml
S01_9uxhtml
502_0Bolum2.xhtml
S02_1Algoritma.xhtml
S02_2AkisDiyagrami.xhtml
S03_0Belum3.xhtml
S03_sinav.xhtml
504_DBclum4.xhtml
504_55taticDegisken.xhtml
S05_2ProgramAkis.achtml
506_2MantiksalOperatorlerxhtml
4}l Styles

T barcss

"= bubbles.css

T igp-widget-world.css

) main.css 1 if De

= quiz.css

‘E tooltipster.css

5.2. Program Kontrol Akis Yapilari

Algoritmalar bélimiinde de incelendigi gibi normal sartlarda bir programda komutlann ¢alismasi yukarnidan
asaglya dogru (dogrusal akis) ve sirasiyla isletilmesiyle gerceklestirilir. Ancak glnlik hayattaki bircok
problemin ¢oziim(, bir ya da birden fazla kosula bagh olarak, yapilacak is ya da islem basamaklanina karar
verilerek gerceklestirilir.

C programlama dilinde kosul ifadelerini programlama yapisina uygulamak icin tic farkl sart komutu bulunmaktadir;
> if deyimi

> ?: (¢l sart operatdrii (ternary conditional)
> switch-case coklu secim deyimi

EEEEEEE EEEE

= .
. *‘ yeness Onceden belirlenen bir sarta gére istenilen iglemi
mages
> ani ya da iglemleri gerceklestirmek vya da
Audio gergeklestirmeden programa devam etmek igin
> Ll Video kullanihr. if Yapisi
> Misc
content.opf Farkl kullanim bigimleri vardir: Edier kosul if (puan >=60)
= ger kosul
| tocnex e dogru ise printf( tebnkler sinavi gectiniz!”);
Tek Alternatifli If
Bu durumda kesulun sonucu DOGRU (true), baska
bir deyisle EVET ise; koguldan hemen sonra gelen Eder kosul knmutlar
komut satiri galigir. yanhs ise

Figure-2 Book view of Sigil editor
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PROGRAMLAMA, FCORITNALAR \E

Harezmi

Figure-4 A designed page on eBook Reader (Horizontal)
3.2 Interactive Elements and Content Effects

The use of simulations and animations on learning platforms
increases the learning efficiency as well as the ability of the
students to put the theories into practice. The difficulties of
embodying and envisioning of abstract events that are desired
to be taught to the students can be abolished through
animations and simulations. To support this approach, we
embedded educational interactive elements in our eBook.
These interactive elements provide a clearly illustrate the flow
diagrams and algorithm design used at the introduction to
programming, as well as the abstract processing steps in the
computer memory and CPU during programming with. A
sample animation of a flow diagram which uses the if-else
structure is shown in Figure 5.

Yildeger grhiz
10

n
ToplamPara= Anapara"[1+faiz|"

Toplampara = 1628.8

Toplampara

yazdir E:J ke divag girilen
sors banksds bulunan
uygulanmas  sonucundski | toplamin

hesaplamaktzdir

Figure-5 a sample of animation about flow diagrams

The interactive content in the developed eBook to be supported
by different media and can work with different formats because
we coded these elements with HTML5 and JavaScript based on
jQuery library.

In addition to these interactive elements, content effects such
as horizontal sliding image panels, horizontal or vertical
tutorial panels, pop-up texts and reveal panels were prepared
inside the pages in order to ensure that the students does not
lose theirs interest during the presentation of the course
content prepared in the eBook. A pop-up window application
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used to inform the reader about flow diagrams is given in
Figure-6. Also, Figure-7 and Figure-8 show that a sliding image
panel application prepared to see the output of the C code.

Harezmi

Igoritma, matematikte ve bilgisayar biliminde bir problemin
coriimiinii gerceklestirmek icin takip edilecek ardisik
islemlerin sbzel elarak ifade  edilmesidir,  Algoritmay

olusturan sozel ifadeler agikea belirlenmis olduklarindan hig bir
gekilde farkh yorumlara izin vermezler.

Algoritmanin  kurucusu
dokuzuncu yiizyil baglarinda
yasayan Miisliman-Tiirk
matematik alimi Ebu Abdullah
Muhammed bin  Musa el
Harezmi'dir.

Bilgt A _—
g Alag Diyagrami

yape Algoritmann

ogramlama dili ile
Gnce temel isleri
igimde adum adim

sekilsel

orta EOsterimine denir, alas =y o lgoriima, tdm Matematikieki sohreti on altner yiizglda
prog Semasiun  algoritmadan Avrupayr - etidsi  alina - almugur.
_baghca farki  adimlarin . Harezmi'nin  ismi  Avrupa’da riirli
BIf | gandart hale  gelmis ool durken ¢Bzim igin sekillerle  soylenmistir. Latince'de
oI5 impgeler bigiminde | fitmay! ifade etmek  Aldorismi geklinde siylenerek buldugu
16 ypular igine  yazilmig i metod  Algoritma  (algorizme) olarak

olmast ve adunlar arasmdaki iliskilerin ve literatiire gecmistir,
bu  iligkilerin  yoninin  oklar  ile

gosterilmesidir.

.Aymmfl bilgi igin bakimz: Bélim 2.2

Klavyeden girilen iki sayistn toplanun bulan programin algeritmast nedir?

Figure-6 Pop-up application in a page

F] korwen

gk scvigel. b
XTI T5kevien

matlic iy

Toplam=a+b

‘ Sliding Image Panel Area

DERLEYICILER
BIR KAYNAK KODU
HEDEF KODA
CEVIRDIKTEN
SONRA
CALISTIRIRLAR

sl St Ekran Corintisn

13 clbir S1mr Mgz

Figure-7 Sliding image panel application image-1

Toplan = @ - bt

ket satrima i
aps [

b Rt ait making ke
5 . -

ke saliclen progre

« Sliding Image Panel Area

DERLEYICILER

BIR KAYNAK KODU
HEDEF KODA
CEVIRDIKTEN

SONRA
CALISTIRIRLAR

eriol £k Gorimsi
1.8.1. Derleme Hatalan

v baganz elibin bv e bagamsz
T —

e el 3 Tarkl ki

Figure-8 Sliding image panel application image-2
3.2 Interactive Chapter Break Tests

Each section of the eBook includes ten interactive chapter
break tests that are consist of true-false, multiple-choice,
multiple-response, association, sequence, text-match and sort
word exercises. These questions test the students’
understanding of the material. Figure-9 shows samples of a
true-false question type that we use at the end of chapters.
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Akis diyvagram bir algoritmanin grafiksel
bir géste rimidir

Dogru = Yanls

oo (D

o

) Asagidaki ifade sadece not_ degeri 41'den
kiigk degerler igin kaldi yazar
if {not_<=40) ;
rr;::r[”kaldl\n”::

s Asagidakiifadede c degeri 6 olur

Dogru = Yanls

=

int a=>,

c = a*b<G?b:5;
- | TekrarDens | Temzie |
~ > -

Figure-9 True - False questions

b=3,c;

We did not intended to calculate the total score of student in
chapter break tests. Only the right answer is displayed, after the
options of the question is checked. Another example of
multiple-choice questions is shown in Figure-10.

~ ryistic (i FAK |
Yan tarafta verilen SRR sk

R - int x;
fonksiyonun tanim lamasi ile ot

ilgili yapilan hata return x«;
asagidakilerden hangisidir }

A) Hata bulunmamaktadir
B) return ifadesinde () eksik birakilmis
C) fonksiyon int olarak tanimlanmamis

@ D) xdegiskeni yeniden tanimlanmis

© & o

Figure-10 Multiple-choice questions

4 Conclusion

The study achieve a design of an eBook based on EPUB 3.0 with
interactive elements for the Introduction to Algorithm and
Programming course. The most important feature of EPUB 3.0
is that it is supported by many different devices and platforms.
EPUB 3.0 is ability to integrate images, videos, animations,
simulations and various widgets coding with HTML5 and
JavaScript. While the animations and simulations allow a
clearly visualizes the flow diagrams and algorithm design, on
the other hand, widgets and other content effects ensure that
the students does not lose theirs interest in the eBook.

As new digital reading formats emerge, it is inevitable that
people's reading habits will change as well. Therefore, the
number of researches on the design and use of eBooks are also
on the rise. We also plan to conduct a survey on the usability of
our eBook among our students in our future research.

5 Acknowledgements
This work was supported by Mugla Sitki Kogman University
Scientific Research Projects with 15/106 project code.

6 References
Yawei, H. and Xueyao, L., "An Analysis on the Dynamic
Design of eBooks of Digital Information Media in Present
China" 3rd IC on System Science, Engineering Design and
Manufacturing Informatization, 2012.
Das, A, Yildirim, G., Bolen, M. C.
"Etkilesimli  E-Kitaplarm = Tasarim

[1]

and Celiker, O.,
Asamalarimin

[2]

203

Incelenmesi ve Tasarim Farkhliklarinin Belirlenmesi”,
Akademik Bilisim, 2013.

Saleh, Z. 1. and Mashhour, A. S, "The Impact of eBooks on
the Printed Books: eBooks Popularity, Growth and
Future", Fifth International Conference on e-Learning,
2015.

Bidarra, ], Natalio, C. and Figueiredo, M., "Designing
eBook Interaction for Mobile and Contextual Learning”,
IC on Interactive Mobile Communication Technologies and
Learning (IMCL), 2014.

Okuda, S., Emi, K. and Kawachi, Y. "Buillding of an
Education System with Electronic Textbooks of the ePub
Format and with Smartphones”, 1st I[EEE Global
Conference on Consumer Electronics, 2012.

Shang, Z. and Shi, C, "The Sudy of Personalized and
Customized E-textbook Bases on EPUB3.0", IC on
Mechatronic Sciences, Electric Engineering and Computer,
2013.

Smith, M., and Kukulska-Hulme, A., "Building Mobile
Learning Capacity in Higher Education: eBooks and
iPads", 11th World Conference on Mobile and Contextual
Learning, 2012.

(3]

(4]

[5]

(6]

(7]

[8] Xiaoqing, G.,, Wu, B,, and Xu, X., "Design Development, and
learning in e-Textbooks: What we learned and where we
are going", Journal of Computers in Education, cilt 2, no. 1,

pp. 25-41, 2015.
Restive, M. T, Chouzal, M. d. F., Gomes Almeida, F.,

Mendes, J. and Mendes Lopes, A., "An innovative eBook
on the measurement field", EUNIS, 2009.

Ismail, R. and Zainab, A., "Factors Related to eBooks Use
amongst IT Students", International Conference on
Libraries, Information and Society, 2007.

[9]

[10]

[11] Ongdz, S., "Bir Ogrenme-Ogretme Araci Olarak Elektronik
Kitap", 5th International Computer & Instructional
Technologies Symposium, 2011.

[12] "What is PDF? Adobe Portable Document Format",
Adobe, [Online]. Available: https://acrobat.adobe.com/
us/en/why-adobe/about-adobe-pdf.html. [Accessed: 28.
11.2016].

[13] "iBooks Author - Apple", Apple, [Online]. Available:
http://www.apple.com/ibooks-author/. [Accessed: 26.
11.2016].

[14] "EPUB 3 Overview", IDPF, [Cevrimigi]. Available: http://
www.idpf.org/epub/30/spec/epub30-overview.html.
[Accessed: 15.11.2016].



