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A USABILITY ASSESSMENT OF AN EPUB 3.0 BASED EBOOK DEVELOPED FOR
ALGORITHMS AND PROGRAMMING COURSE

Abstract. The digital self-learning among students is becoming increasingly popular with the
widespread use of mobile devices. In this context, many academic institutions generate digital
learning sources for their learners. EBooks offer new opportunities in the matter of the
visualization of educational materials, access them from any place at any time. It is inevitable to
use interactive eBooks in engineering education as well. This paper presents an eBook for students
studying in Information System Engineering. It has been aimed to enhance algorithmic skills of
students. Moreover, in this article, we have evaluated the usability of this eBook. The results of
research show how the students assessed the interface quality, information quality and overall
satisfaction of our eBook. The research was conducted by using a questionnaire method.
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1. INTRODUCTION

The popularity of the "Digital self-learning technology" [1] has started to increase in
recent years. In parallel with the rising of the knowledge as a result of the scientific and
technological innovations, the number of Internet and mobile device users are increasing to
access this information too. It has become clear that reading habits of people are shifting from
printed media to digital media [2].One of the most important types of digital media is eBooks.
When eBooks were first published, they consisted of only texts, but new generation eBooks
have rich content such as images, graphics, sounds, videos, animations, simulations and
interactive widgets [3].

There are many eBook standards such as PDF (Portable Document Format), iBook,
EPUB (Electronic PUBIlication), Kindle, HTML (Hyper Text Markup Language), Mobipocket
RTF (Rich Text Format), Microsoft Word and so on. However, so many formats that are
incompatible with each other cause adaptation problems for mobile devices and eBook
readers [4]. Thus, in the design phase of the eBook, one of the appropriate formats like PDF,
iBook or EPUB should be preferable in order to reach a wide audience.
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PDF is one of the most used formats to create an eBook, since it can work efficiently on
many computers without disturbing its original quality. However, attempting to maintain
original quality can cause display problems for mobile devices because of the font sizes or
failure to comply with screen. On the other hand, the iBook was introduced by Apple as an
eBook standard for iPhone, iPod, iPad and Mac users. It has a rich content that allows to add
swipe-friendly photo galleries, animations that burst off the page, scrolling sidebars to linger
over, Pop-Over widgets for an element and 3D objects [5]. As an international eBook format,
EPUB was presented by IDPF (International Digital Publishing Forum) based on explicit
specifications written in XML and XHTML. The EPUB standard defines a means of
encoding, packaging and representing which are arranged and semantically enriched Web
content containing XHTML, CSS, SVG, images and other resources. One of the important
features is its portability for many different devices and platforms such as iPhone, iPad, iPod,
Android, Stanza, MobiPocket, Adobe Digital Editions, Sony Reader, Nook, FBReader and so
on [4].The final recommended specification of EPUB (EPUB 3.0) was announced by IDPF in
2011. It supports HTMLS and CSS3 standards to design interactive elements in an eBook [6,
7].

The problem statement. The improvement of eBook standards and the widespread
acceptance of eBook readers are forcing about how some functions of the books should be
used in education [8].Furthermore, eBooks create new opportunities for learners in terms of
the visualization of educational materials and accessing them whenever they want. At this
point, it is inevitable to use interactive eBooks resources in engineering education as well.
One of the biggest challenges in teaching computer-related topics, especially in the Computer
Engineering education, is the inability to show directly how the computer identifies the data,
how it uses memory, and how it performs operations. The most important feature of eBooks is
that it allows the use of animations, simulations and other visual materials to describe the
content in addition to its many features such as its portability, ease of navigation, linking to
other materials, easy searching and taking notes. It has been seen that the interest of the
students is lost quickly in the lessons which are carried out without using interactive content,
and some theories are not understood precisely. The simulations attract the attention of the
students primarily because they improve the students' ability to visualize in their minds [9].

Analysis of recent studies and publications. Different studies have been realized to
evaluate the use of eBooks in engineering education. In the study [10], an eBook was
developed for teaching Pascal programming language and used by students during the course.
The students said that they felt much more comfortable because they did not have the
supervisors while working with the eBook. Moreover, it has been detected that this situation
increased students' demand on Pascal learning. In the research literature, studies [11-13] have
also shown that eBook usage is preferable when interactive content is used. Moreover, the
engineering students perceive the eBook as a useful educational material [14]. In 2016, a
survey was conducted [15]to explore the awareness, usage and attitudes of undergraduate and
graduate students towards eBooks by in China. The findings of the study showed that
undergraduate students generally use eBooks for the purpose of leisure, while graduate
students tend to use eBooks for academic purposes. Another research [16], which was carried
out in 2014, focuses on the awareness, perceptions and the use of eBooks by the academic
staff rather than students. The results of the study show that academic staff are open-minded
about eBooks and see them as a source. The other researchers [17] have also reported that
academic staff was much more excited about using eBooks at the beginning than were the
students. When eBooks are planned with suitable media components, and technical problems
are avoided, they are seen as a candidate for today's learning-teaching process [18].

The article’s goal is to introduce an eBook designed to improve the algorithmic skills
of computer engineering students, and is evaluate of the usability of this eBook which is
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provided as a resource for the students in the department of Information System Engineering
in Mugla Sitki Kogman University. The CSUQ (Computer System Usability Questionnaire)
developed at IBM [19] was used in this study, and information quality, interface quality and
students' overall satisfaction about eBook were evaluated.

2. RESEARCH METHODS

2.1 An Interactive eBook for Algorithms and Programming Course

Algorithm and Programming course includes flow diagrams and programming logic of
the algorithms. It is important to teach the basic principles of computer programming in the
field of Computer Science. The goal of the course is to teach learners how to design an
algorithm, and how to analyze a problem, as well as to teach them basic knowledge of
structured programming. Several problems are addressed in this course and their algorithms
and flow diagrams are presented to solve these problems in practice. Moreover, it is also
expected that learners will be able to use a programming language effectively at the end of
this course. In the phase of preparation of the contents, we surveyed the literature relevant to
Algorithm and Programming course, and searched the interactive applications on web
sources. We have also chosen the C programming languages as the initial language according
to our curriculum. We consequently organized our eBook as 9 sections; Introduction to
computer programming, Algorithms and Flow Diagrams, C Programming Language, Data
types and Operators, Standard C Library, Control Structures and Logical Operators, Loops,
Functions and Arrays. We have developed this interactive eBook as an additional source for
our learners taking this course in the department of Information System Engineering. Figurel
shows a screenshot of the designed page of the eBook about a simple C programming
structure and preprocessor directives on a tablet computer.

3.4. Basit Bir C Programi

Asagida verilen program € Dilinin en temel bloklamm igeren bir programdir. Bu Main Fonksivonu |
program derlendilten sonrs konszol ekramna "Merhaba Dunya’ yazar ve \m
parametresi ile bir alt satira gecerek bekler. Programa ait alanlar incel evecek olursak; 4 Geniscaplibir projede, proje kaynak dosyas igerisinde, programin

verimliligi agisindan bir den fazla fonksiyon bulunabilir.

< Ancak, buttun C dili ile yazilmis programlarda bulunmas: gereken
ana fonksiyon main( ) fonksiyonudur.

< Bir programda ilk calistinlacak ifadeler main blok parantezler
icerisinde yazilir.

< main blogunun kod igerisinde hangi satirda basladiginin bir nemi
yoktur. Program ¢alistinimas sirasinda main blogunu bulur ve bu
alandaki kodlarn calistirmaya baslar. Eger diger fonksivonlar

calistirilmak isteniyorsa, main blogu igerisinden cagnlmalan
rintf("Merhaba Dunya\n") : gerekir.

retuzn O

Ana Fanksiyon
et ol el R

#include Onislemci Direktifi

< Tasarladi@imiz  programda ekrana ¢kl yazdirmak  igin
C pili cemel bloklan kullanmarmiz gereken printfl) isimli bir fonksiyon vardir.
< Ancak, printf{) fonksiyonu stdio.h baslk dosyas icerisinde
bulunmakta ve kodlamak istedigimiz program bu fonksiyonun
yerini bilmemektedir.
“* Bu bashk dosyanin adini programimiza gdstererek, projemize
dahil etmek icin #include &nislemci direktifi kullamhr.

Program Ekran (ks

Figurel. A designed page on eBook Reader
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It has been aimed to a better explanation of the Algorithms and Programming course by
using graphical materials, animations and simulations. We coded these elements with HTMLS
and JavaScript based on jQuery library. So, the developed eBook can be supported by
different media and can work with different formats. In the design level of the eBook, we
have utilized hyperlinked texts to combine content and we also preferred font faces and font
sizes to ensure selectable readability. Figure2 shows another screenshot of a designed page
about algorithms on an eBook reader.

ALGORITMALAR VE PROGRAMLAMA g Lfftity, SLGOIRITMALAR VE

Gabyilsngn 2 8 b a2 O
zimi hatas: verilehilic

e

levy
Hikpe
bzt
hog Ela
iletilic,

Harezmi

Figure 2. A designed page on eBook Reader

The challenges in expressing and visualizing the theoretical content that is desired to be
taught to the learners can be eliminated by means of animations and simulations. The use of
interactive elements allows the learners to develop the skills of putting the theoretical
knowledge into practice, as well as to enhance learning efficiency. Therefore, great
importance has been attached to the availability of animations and simulations in our eBook.
These interactive components provide an obvious demonstration of the flow diagrams and
algorithm design. Moreover, they simulate the abstract processing steps in the computer
memory and CPU during programming. A sample animation seen in Figure 3 shows how the
data in a multidimensional array is represented in rows and columns and how it is stored in
sequential order according to the size of the data in the computer memory.
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Cok Boyutlu Diziler (Animasyon)

Satir ve sfitun geklinde olusturulmus bir veri kilmesindeki aym tipteki verileri
bilgisayar belleginde ardigik bir sekilde saklamak icin kullamlan iki beyutlu dizilere
ait bir animasyon agagida verilmistir.

Float A[4][5]={2.5, 5.0, -1.25, 12.5,-2.5, 12.5, -5.0, 2.5, B.75, 6.5,
6.25,-115, 7.75, 2.0, 4.5, 3.0,6.25,1.25,4.65.-2.25 }

Dizisinin elemanlarma nasil erigilecegi ve bu verilerin bellekte nasil ifade
edildigini izlemek icin basla butonuna tiklayinz.

SATIR -
o
i Alolio} Alol(r] } {mum Aolal [ Alﬁ:j
U = o 0 1 15 7
T
U Aol Al ARl | A3 | Alsllal
s 0 o -] A .15 S
N
% L v 2.0 a5
. J-§-§ F-
3.0 6.2% 1 X 2.25

Ornek Programi - 5x5 boyutlu [ki Matrisin Garpim

iki matrisin carpimuni yapip ekrana sonucu yazdiracak program C dilinde
yaziniz. Programn kurallan su sekildedir;

.,
T

{i¢ matrisin de boyutlar: 5 x 5 olacaktr.

Matris degerleri -10 ile +10 arasinda rasgele tamsay: bigiminde,
program her ¢alismasinda farkl degerler olacak sekilde iiretilecektir
(retilen matrisler ekranda yazdinlacaktir

(retilen matrisler carpilarak sonug ekrana yazdirilacaktr.

2
a4

.,
T

»
o o]

Matrislerin garpimm icin
yanda verilen gekli drnek
olarak kullanabilirsiniz

¢ matrisi......
48

158

Press any key to continue . . .

Program kodlarm gormek igin sekii sola kaydirmiz

Figure 3. A sample of animation about multidimensional arrays

In addition to animations and simulations, we embedded content effects in the pages of
the eBook. These effects are horizontal sliding image panels, horizontal or vertical tutorial
panels, pop-up texts and reveal panels. The main aim is to ensure that the learners do not lose
their interest during the course presentation. A sliding image panel effect prepared to see the

output of the C code can be seen in Figure 4.
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Figure 4. Sliding image panel effect
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Each section of the eBook contains interactive chapter break tests such as multiple-
choice, multiple-response, true-false, text-match, association, sequence, and sort word
exercises. Figure5 (a) shows a sample of the true-false question type, and another example of
multiple-choice questions is shown in Figure5 (b).The actual aim is that the learners test
themselves about what they learned after the completion of a unit. Hence, successful learning
of the phenomena and effective implementation of critical thinking skills about programming
codes are ensured. Nevertheless, we did not intend to assess the total score of a student in
these tests. After the options of the question are checked, the right answers are showed only.

degisii=(int =) {
int x:

¢ Akis diyagram bir algoritmanin grafiksel DoBru  Yanhs

ir g imidi Yan tarafta verilen
bir goste rimidir

fonksiyonun tanimlamas: ile

x=100;
apiian hata return x;
) Asagidaki ifade sadece not_ degeri41'den Do - asafidakilerden hangisidir }
kiciik degerler icin kaldi yazar
if(nos <=4
prainct (“kaldai\n") : A) Hata bulunmamaktadir
B) return ifadesinds () eksik birakilmis

t Asegidaki fadede c degeri 6 olur Dogru  Yanhs C) fonksiyon intolarak tanimlanmamis
int a=2, b=3 c; @ D) xdegiskenl yeniden tanimianmis
C = 3*b<i?n:5
- =) =) © EB 6
a) b)

Figure 5. Chapter break tests a) true-false questions b) multi-choice questions

2.2. Survey

The convenience sampling consisted of the 1st grade students of the Mugla Sitki
Koc¢man University Information Systems Engineering Department. The survey on students
was conducted from October to December 2016.

The Computer System Usability Questionnaire - Short Version (T-CSUQ-SV) used in
the study was adapted for studies conducted in Turkish [19].The CSUQ, developed at IBM for
internal use, is a widely used questionnaire for the usability satisfaction of a computer system
[20]. The CSUQ, first published in 1995 and maintaining its update in the literature, consists
of 19 items from four categories; system usefulness (1-6. items), information quality (7-9.
items), interface quality (10-12. items) and overall satisfaction (13. items).The students were
asked to mark their answers on a seven-point Likert scale from I(strongly agree) to 7
(strongly disagree). In the study, the students filled in the CSUQ after the end of the first
semester. Moreover, in our questionnaire, we added (1) a demographic information on gender,
(2) an item asking about how long they use the computer effectively, and (3)an item asking
about how they got knowledge.

A total of 53 completed questionnaires were received. The total number of students in a
lesson was approximately 60. 18 (34%) of them are female, and 35 (66%) of them are male.
The age range of the students varies between 17 and 34. According to the response given by
participants in the question "How long do you use the computer systems effectively?", 67.6%
(n = 36) of the participants used more than 5 years, 13.2% (n = 7) of them used between 4-5
years, 9.7% (n=5)of them used between 2-3 years and 7.5% (n = 4) of them used between 0-1
years. The students were asked "how they got knowledge about the course". 69.8% (n = 37) of
the students read from the computer, tablet or telephone, 13.2% (n = 7) of them only reached
the knowledge with printed sources, and 15.1% (n = 8) of them reached in both ways.
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3. THE RESULTS AND DISCUSSION

3.1. The Assessment of the Usefulness of the eBook

The percentages values and frequencies of the usefulness towards usability of the eBook
designed as the course materials are presented in Table 1.

Table 1
Frequencies & Percentages related to the usefulness of the eBook
1 2 3 4 5 6 7
Questions Strongly Slightly Agreed Neutral | Disagreed | Slightly Strongly
Agreed Agreed Disagreed | Disagreed

Q1: Overall, I am
satisfied with how easy 17 | 32%| 20 | 38%]| 12 | 23%| 1 2% 2 | 4% | O 0% | 0 | 0%
it is to use this eBook

Q2: It was simple to use

) 24 | 45%| 15 | 28%]| 10 | 19%| 2 | 4% 2 |1 4% | O 0% /| 0 | 0%
this eBook

Q3: I was able to
complete the tasks and
scenarios quickly using
this eBook

15 | 28%| 19 | 36%| 13 |25%| 4 | 8% | 1 | 2% | 1 | 2% | O | 0%

Q4: I felt comfortable

. . 21 | 40%| 21 |40%| 7 |13%| 2 | 4% | 1 | 2% | 1 | 2% | O | 0%
using this eBook

QS5: It was easy to learn

. 23 | 43%| 21 [40%| 5 | 9% | 3 6% | 0 | 0% 1 2% 1| 0 | 0%
to use this eBook

Q6: I believe I could
become productive 10 | 19%| 15 | 28%| 16 | 30%| 7 | 13%| 3 | 6% | 2 | 4% | O | 0%
quickly using this eBook

As seen in Table 1, the opinions of the students on the usability of the eBook can be
interpreted as follows.45% of the students who participated in the study stated that the usage
of eBook was very simple. In addition, 43% of the students stated that the usability of eBook
was easy, 32% of them were satisfied with the ease of use of eBook in general and 40% of
them could use eBook easily. Although this is the general view of the students regarding the
usability of the eBook, the answers to Q3 (28%) and Q6 (19%) were more negative views
than the other answers. This is largely due to the fact that students need more time to adopt
and use their knowledge especially in such courses. The result suggests that importance
should be attached to the use of real life applications where students can apply more of the
information they learn in the eBook.

3.2. The Assessment of the Information Quality of the eBook

The percentages values and frequencies of the information quality related to usability of
the eBook designed as the course materials are presented in Table 2.

Table 2
Frequencies & Percentages related to the information quality of the eBook
1 2 3 4 5 6 7
Questions Strongly Slightly Agreed Neutral | Disagreed | Slightly Strongly
Agreed Agreed Disagreed | Disagreed

Q7: The eBook gave
error messages that
clearly told me how
to fix problems

5 9% | 14 |27% | 19 |36% | 9 17% | 2 4% 3 6% 0 0%
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Q8: The information
(such as online help,
on-screen messages
and other 15 [ 28% | 18 | 34% | 10 | 19% 4 8% 5 9% 1 2% 0 0%
documentation)
provided with this
eBook was clear

QO: It was easy to
find the information I | 22 | 42% | 13 |25% | 12 [23% | 3 6% 3 6% 0 0% 0 0%
needed

According to Table 2, after we analyzed the questionnaires about information quality of
the eBook, we evaluated the opinions of students participating in the study as follows; 42% of
the students stated that the information given by the eBook is easily understood. 28% of the
students reported that the information provided by the eBook was clear. These results give
strong support to the information quality of the eBook. However, 9% of the participants only
agreed that they definitely participated in the Q7. This is mainly due to the fact that the
problems are mostly caused by eBook readers rather than eBooks. The error messages given
to the problems are also limited to the messages that the eBook readers give. This point is also
one of the factors affecting student satisfaction. EBook readers used by the students influence
them also.

3.3. The Assessment of the Interface Quality of the eBook

The percentages values and frequencies of the interface quality related to usability of
the eBook designed as the course materials are presented in Table 3.

Table 3
Frequencies & Percentages related to the interface quality of the eBook
1 2 3 4 5 6 7
Questions Strongly Slightly Agreed Neutral Disagreed Slightly Strongly
Agreed Agreed Disagreed | Disagreed

Q10: The interface
of this eBook was 20 | 38% | 12 | 23% | 13 | 25% 3 6% 4 8% 1 2% 0 0%
pleasant

Q11: I liked using
the interface of this | 17 | 32% | 17 | 32% 8 15% 8 15% 2 4% 1 2% 0 0%
eBook

Q12: This eBook
has all functions
and capabilities I
expect it to have

7 13% | 18 | 34% | 15 | 28% | 8 15% | 4 8% 0 0% 0 0%

According to Table 3, after we analyzed the questionnaires about interface quality of the
eBook, we evaluated the opinions of students as follows; 38% of participants expressed that
they liked the interface of the eBook. The number of students who liked to use the eBook
interface was 17 (32%). 13% of the respondents indicated that the eBook had all the functions
and capabilities expected from it, and this was sufficient for the students.

3.4. Overall Satisfaction of Students

The answers given by the students to the item 13 of the questionnaire about the overall
satisfaction of the eBook are given in Table 4.
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Table 4
Frequencies & Percentages related to the overall satisfaction of the eBook
1 2 3 4 5 6 7
Questions Strongly Slightly Agreed Neutral Disagreed Slightly Strongly
Agreed Agreed Disagreed | Disagreed

Q13: Overall, I
am satisfied with 17 | 32% | 22 | 41% 7 13% 4 8% 2 4% 0 0% 0 0%
this eBook

According to the opinions of the students participating in the study; while 32% of the
students stated that the eBook was very satisfactory, 41% of them partially participated in this
item.

4. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

EBooks create new opportunities for students to visualize educational resources and
provide access from anywhere at any time. It is inevitable to use interactive eBook resources
in engineering education. One of the biggest challenges in teaching computer examples,
especially in areas such as Computer Engineering education, comes from not being able to
show directly how the computer identifies the data, how it uses memory, and how it does
operations. For this purpose, we have developed an eBook with interactive elements, and its
usability was evaluated by the students studying in Information System Engineering
department. This section briefly summarizes the results of the research contained in the body.
The students participating in this study expressed that:

— The usage of eBook is very simple (45%) and the usage of eBook is easy (43%).

— The information given by the eBook is easily understood (42%), and the information

provided by the eBook was clear (28%).
— The interface of the eBook is very good (38%), and the interface of the eBook is
good (32%).

— The eBook was very satisfactory (32%), and 41% of the students partially

participated in this item.

After we analyzed the questionnaires, we found that the usability quality of the eBook
was generally high. And, the students gave higher scores for user satisfaction. On the other
hand, the answers to the question "I believe I could become productive quickly using this
eBook" (19%) were more negative views than the others. This is mainly due to the fact that
students need more time to adopt and use their knowledge. Moreover, the usage of different
eBook readers is one of the factors affecting student satisfaction.
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Anoranis. [{udppoBe camoHaBYaHHS 3 BHKOPHCTAHHSM MOOUTBHHX IPHUCTPOIB CTa€ Bce OIbII
HOITYJSIPHAM Cepell CTyACHTIB. Y LbOMY KOHTEKCTi, 6araTo HayKOBHX YCTAHOB CTBODIOIOTBH I
CBOIX Y4YHIB HaBuanbHI 1U(poBi pecypcu. Enexkrtponni kaurn (EBooks) BigkpuBaroTh HOBI
MOXKITUBOCTI 3 TOYKH 30py Bi3yamizallii HaBYJILHUX MaTepianiB, TOCTYI JO SKHX MOXJIMBHH 3
Oynb-sIKOro Micls B Oyab-sIKMH yac. BUKopUCTaHHS IHTEPaKTHBHUX €JIEKTPOHHHUX KHHUTI y raiysi
IH)KEHEpHOI OCBITH CTa€ HEMHUHYYUM. Y LIl poOOTI TPENCTABIECHO EJIEKTPOHHY KHHTY JUIA
CTYIICHTIB, SIKI HaBYalOThcs Ha Kadenpi I[Hpopmaniiini cucremn imkeHepil. Lls xHwura
cokycoBaHa Ha ITi/IBUIIECHHI PiBHS aJIrOPUTMIYHUX HaBMYOK cTyneHTiB. [lonpu ne, y mii crarri
MH OLIHWIM 3pPY4YHICTH 1 IPOCTOTY BUKOPHCTaHHS M€l KHHUIH. Pe3ynbrat IOCITIHKEHHS
NPE/ICTABISIOTh OLIHKY CTYAEHTIB 3 sIKOCTI iHTepdelicy, momanoi iHdopmauii i 3arambHOro
3aJ0BOJICHHS BiJ HAIIOi EJIEKTPOHHOI KHUTH. JIOCITIIPKEHHS NPOBOMMIOCS 3 BHKOPHCTaHHAM
METOY aHKETYBaHHS.

Kuarouosi ciaoBa: EBook; EPUB3.0; 3pydHicTh BHKOPHUCTAHHS €JEKTPOHHOI KHHTH; B3a€MOJIS
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AnHoTtaunus. [{uppoBoe camooOydeHrne ¢ UCIOIB30BaHUEM MOOWIBHBIX YCTPOWCTB CTaHOBHUTCS
Bce Ooylee MOMYJSPHBIM CPEId CTYACHTOB. B 3TOM KOHTEKCTE, MHOTHE HAyJYHBIC YUPEKICHHS
CO3JAIOT JUISl CBOMX YYEHHUKOB ydeOHbBIE ITHUQPPOBBIE pecypchl. DnekTpoHHble KHUTH (EBoOkS)
OTKPBIBAIOT HOBBIC BO3MOXKHOCTH C TOYKHU 3PCHHS BU3YyaIU3aluU yICOHBIX MaTCPHAIOB, JOCTYI K
KOTOPBIM BO3MOXCH C JIO0Oro Mecra B Jo0oe Bpems. Vcmonb3oBaHHWE WHTEPAKTUBHBIX
JJIGKTPOHHBIX KHHUT B 00JACTH MHXCHEPHOTO 00pa30BaHMs CTAHOBUTCS HEen3OSKHBIM. B nmanHO#
paboTe TMpencTaBlICHO OJIICKTPOHHYKO KHUTY s CTYICHTOB, oOydarommxcs Ha Kkadenpe
HNubopMalMOHHBIE CHCTEMbl MHXCHEPHH. JTa KHHra C(OKYCHPOBAHA HAa IOBBIIICHUU YPOBHS
ANITOPUTMUYECKUX HABBIKOB CTYJCHTOB. Kpome TOro, B 3TO#l cTaThe MbI OICHUJIH YAOOCTBO H
MPOCTOTY WCIONB30BAaHUS JTOM KHHUTH. Pe3ynpTaTel HCCIENOBAaHUS NPEACTABISIIOT OICHKY
CTYACHTOB 0 KadyecTBe mHTep(eiica, mpeacTaBIeHHOW HHPOPMALIUU 1 OOIIETO YIOBIECTBOPEHHS OT
Halled DSIeKTpOHHOM KHuru. HMccinenoBaHue MPOBOAMIOCH C  HMCHIOJIb30BAHUEM METOIA
AQHKETHPOBAHUS.

KiarwoueBbie cioBa: EBook; EPUB3.0; ynoOGCTBO HCHONB30BaHUS DJIEKTPOHHOW KHUTH,
B3aWMO/ICHCTBHE aJITOPUTMOB U IIPOrPAMMHUPOBAHUSI.
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