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Abstract

In this study, an instructional material for enriched book (en-book),
relating to "Interactions between Chemical Types" unit in the ninth
grade chemistry curriculum was developed. For this purpose, the
effect of the material (en-book) on pupils’ chemistry achievement,
attitude towards chemistry and technology, motivation towards
the instructional material were investigated. In the study, a quasi-
experimental research design, pre and post-test experimental
group model, was used. The research was conducted with 226
ninth grade pupils, 112 of them as control group and 114 as
experimental group, attending four different classes in two high
schools in which a pilot study called FATIH (Movement to Increase
Opportunities and Technology). The project was implemented, in
Hatay in spring semester of the 2014-2015 school year. Random
cluster sampling method was used to select the sample groups.
Lectures were carried out by traditional methods mostly by using
board, course books etc. for control group and by en-book for
experimental group. The data were analyzed with SPSS (version
22.0). Descriptive analysis, independent groups’ t-test, Analysis of
Covariance (ANCOVA) and Multivariate Analysis of Covariance
(MANCOVA) methods were performed to analyze the data.
According to the results, there has been a significant different
between both groups chemistry academic achievement mean
scores in favour of experimental group (p=.000). Post-test scores
from the Chemistry Attitude Scale (CAS) demonsrated that there
has been a significant different between attitude towards chemistry
of both groups in favour of the experimental group (p=.001) and
the en-book has positively contributed to pupils motivation. The
results of the study also showed that there has been no statisticaly
significant difference in the attitude of control and experiment
groups towards technology (p>0.05).

Keywords
En-book

Achievement
Attitude towards chemistry
Attitude towards technology

Motivation towards instructional
materials

Article Info

Received: 06.15.2016
Accepted: 09.29.2017
Online Published: 11.12.2017

DOI: 10.15390/EB.2017.6690

* This article is derived from Fidan Hakkari’s PhD dissertation entitled "Development of an instructional material for an
interactive book relating to "Interactions Among Chemical Types" unit in the 9th grade Chemistry curriculum and investigation

its effects”, conducted under the supervision of Turgut Yeloglu.

1 Mustafa Kemal University, Kirikhan Vocational School, Turkey, fhakkari@mku.edu.tr

2 Mustafa Kemal University, Faculty of Arts and Sciences, Department of Mathematics, Turkey, turgutyeloglu@gmail.com
3 Usak University, Faculty of Education, Department of Mathematics and Science Education, Turkey, ctuysuz@gmail.com
4 Kilis 7 Aralik University, Muallim Rifat Faculty of Education, Department of Mathematics and Science Education, Turkey,

naililhan@gmail.com

327


mailto:fhakkari@mku.edu.tr
mailto:turgutyeloglu@gmail.com
mailto:ctuysuz@gmail.com
mailto:naililhan@gmail.com

Education and Science 2017, Vol 42, No 192, 327-348 F. Hakkari, T. Yeloglu, C. Tiiysiiz, & N. ilhan

Introduction

The "information" and "communication technologies" being claimed to be at the center of
technological developments, which are also related to globalization are presently seen as the upcoming
sign of a society known as information societies (Yilmaz & Horzum, 2005). The hike in the production
of information and the development of technology has led to many innovations and possibilities in
terms of the access to information. In particular, recent developments in internet and computer
technology have resulted in many radical changes in education system as it has also happened in all
fields (Odabas, 2003).

The technological products which are used in the sphere of education make it easier to transfer
the information to the educational environment. Due to the fact that the internet was began to be used
in the zone of education, there revealed many solutions to solve some educational problems that could
not be solved until then (Opportunity to reache and share information more quickly by internet
technology and offer equal education opportunities for people) (Bozkurt & Bozkaya, 2013). In addition
to old models, today many contemporary methods have been started to be applied to realize more
efficient and productive education results (Odabas, 2003). Indeed, owing to this many macro level
national projects are started to be implemented around the world, which are mainly based on providing
computers for many schools and training centers in which thousands of teachers exist. One of the most
known titles among these projects is the project called “Movement for Increasing Opportunities and
Improving Technology (FATIH)”, which was started to be implemented in 2010 for Turkey. FATIH
Project, first of all, has an objective on bringing the needed equality of opportunities in education, and
increasing the quality of education by using technology effectively in schools, most specifically at pre-
primary, primary and secondary schools of Turkey. It is also the largest and most comprehensive
education movement, which was put into praxis in the world with the establishment of a smart board
interactive system in the classrooms, and supported by a provision of internet network structure via
sustaining the equal distribution of tablet computers to pupils and teachers in an interactive manner
(Akinci, Kurtoglu ve Seferoglu, 2012; Ministry of National Education [MONE], 2011). Moreover, the
electronic base contents involved in this project; i.e. en-books etc., are mainly designed in an aim to be
used in other compact or comprehensive materials or tools such as electronic books (e-book), interactive
e-book, video, presentation, animation, electronic exam (e-exam), interactive maps and tablet PCs and
all other multimedia supplementary tools. The aforementioned tools were to be chosen previously in a
perspective to consist of information objects and learning objects as well.

Nowadays, the improvements, innovation and developments in technology sphere have also
resulted in the upcoming need to reorganize the education system. Especially in the mid-1990s, the
concept as e-learning, which is a type of learning being independent of time, space and also used by the
development of asynchronous discussion groups with world wide web and internet, sustained that
learning could be more efficient by using internet tools, and plus also enabled the needed information
to be reached by wider groups and even masses (Uzel & Ozdemir, 2012). It also fits the need of
individuals to learn life (Bozkurt, 2015). Accordingly, Strommen (1992) and Demirli & Dikilci (2003) also
stated that, it might be a hope for meeting the individual needs of learners in education, because it is
motivating them to learn, and providing a learning-teaching environment for different ages and support
the developments in the use of electronic environments. Hence, the content development studies in the
electronic environment have become inevitable today, and naturally e-course, e-book concepts have
taken a significant place in the literature. Indeed, many e-learning platforms are being used in many
schools, especially in higher education. This made it possible that pupils could participate in online
classes and access course material. The creation of effective, interactive, rich and individualized content
in e-lectures became an important factor in improving the efficiency and quality of the course.
Currently, the studies on content development and internet based teaching in e-course applications has
not yet been fully standardized around the world. However, the attempts on developing contents and
different methods are gradually being developed, thanks to new searches (Albayrak, Kiiltiir, Erden, &
Tongug, 2003). The attempts on this is being continued in order to design and develop new instructional
management systems (Moodle, Mooc, etc.) that can be easily accessed and used by different content
design products (e-book, en-book).
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According recent researches, the multimedia enriched courses can increase the success of the
pupils via their higher comprehension and persistence about content (Arici & Dalkilig, 2006; Karalar &
Sari, 2007; Giizeller & Korkmaz, 2007; Emrahoglu & Biilbiil, 2010; Dasdemir & Doymus, 2012;
Rusanganwa, 2015; Zahra, 2016). Being a solid reason for this, it can be said that the multimedia tools
can appeal to both our eyes and ears. In this context, Paivio (1986) developed the Dual Coding Theory
upon this dimension. As to this theory, all words and images are going to be stimulated independently
of each other, and then the presentable information is to be coded separately in a long term memory.
Indeed, this makes it easier to understand and remember the information for pupils. In this respect, by
the materials designed in the computer environment, all the information structures for the pupils are
going to be provided in an easier way. Moreover, the textbooks supported by e-books (electronic book)
and en-book (enriched book) supported by multimedia tools literally passing through the Fatih Project
are now in a stage to be left. Instead, the interactive books in the literature are referred to as an upcoming
term as interactive e-books and en-books recently (Embong, Noor, Ali, Bakar, & Amin, 2012;
Mitropoulou, 2012; Bozkurt & Bozkaya, 2015; Nguyen, 2015; Ozer & Tiirel, 2015).

Electronic book (e-book); is a copy of a book in digital form, generally in pdf, doc or txt format,
can be read via computer, e-book reading devices or portable devices, or is the content that is written
directly in electronic form (Soydan, 2012; Ozer & Tiirel, 2015). En-book is essentially a digital book
which is designed for touchscreen. In en-books, the content is generally enriched using text, picture,
image, sound, animation, three dimensional objects or other multimedia elements, thus the user
interacts with touching the content, in which many communication channels can be used together
(Itzkovitch, 2012; Bozkurt & Bozkaya, 2013). The Ministry of National Education (MoNE) also defined
the en-book as "a textbook approved by the Turkish Board of Education (TTKB) and according to this,
it is enriched with multimedia materials without any changes to textbooks written on PDF format"
(MONE, 2011). While en-books are called "interactive e-book" in studies made abroad (Hwang, Sung, &
Chang, 2016]; Mitropoulou, 2012), they are called interactive books, interactive e-books or z-books in
Turkey (Bozkurt & Bozkaya, 2013; Ozer & Tiirel, 2015). Indeed, en-books are designed for a specific
attempt to transfer knowledge, thus direct and help pupils to transfer the needed content to the final
users. In praxis for en-books, not only the book but also the user are always active and a mutually
involved in a rich communication process. As it is aforementioned, those books and obtained
communication are brought at a higher level of communication and interaction which gives the learners
flexibility in many manners.

The aimed users of the FATIH Project are also a vital point in which the primary and secondary
pupils should be considered. Indeed, this application is mainly used for the first time in primary
education in en-book studies, and naturally there always exists a sample page to be prepared at the
point of accessing the multimedia extensions of the related pupils. Therefore, Saritepeci and Yildiz
(2013) have also conducted many studies to measure the usability about the effectiveness in designing
and using an en-book for Social Studies courses of which content was previously prepared by the
Ministry of National Education. In this study; video, banner, picture and other items were analyzed.
According to the results, it is seen that it wouldn’t be possible if anyone wants a direct access on any
page within the en-book without selecting any unit or subject (parentheses apply), so the pupils might
not find the necessary options in the related page recording applications. The main problem on
accessing the linked page is derived from the fact that it is mainly a flash based system. Hence, the
unattached item such as videos can’t be attracted to the content in the page, and then this becomes one
of the biggest deficits in the game activity for en-books, being not included in any direction.

In the related literature, it is witnessed that en-book technology is firstly used by MoNE and
Anadolu University in Turkey. It contains all the programs which were taught in Anadolu University's
open and distance education faculties for business administration and economics. Today, Anadolu
University's Interactive e-Book Project is also the most comprehensive en-book project in Turkey,
recalling its content hosts and the number of lessons in the open education system. Under the scope of
the project 340 en-books were prepared to be shared (Erorta & Kayabas, 2015).
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Looking at a different study conducted in Turkey, the opinions of the pupils about the en-books
which were developed for the courses of information technology and about the steps and strategies of
the ARCS motivation model for the university pupils were taken into consideration. It was seen that the
participants had emphasized the most favorite page design having had a strong direction in the
designed en-books, yet they also pointed out that there were many unnecessary texts as weaknesses
(Varol, Ozer, & Tiirel, 2014). In another study, some prospective teachers of information technology
were examined about their perceptions of e-books and en-books through using metaphor analysis.
Looking at the developed metaphors related to the research e-books, the very first and favorite one was
defined as the superiority of the en-books being an e-book, having the metaphor of "appealing to
multiple senses" (Ozer & Tiirel, 2015).

Cmar and Akgiin (2015) also designed a hybrid course book pilot study with texts, visuals and
augmented reality augmentation. This study aimed to scale the success about teaching 'at the fair' unit
in the 6th grade English course contents of all the middle school curriculum so that the contents related
to this subject could be displayed more visually and audibly. As a result of evaluations of experts,
educators and pupils related to the presentation of the prepared books and their contents, there revealed
a source in order to set an example in the finalized fields.

In spite of these ongoing advances in information technologies, the inadequacies of both
hardware and content might cause that the objectives could be far behind. In an evaluation report, which
was prepared by discussing with 17 pupils, teachers and parents, it was also stated that those projects
positively affected the education-training but there were revealed generally many serious system
related problems (Cif¢ili, Sertelin, Emir, & Kahveci, 2012). It was plus emphasized that there exist many
other serious problems in terms of usability and functionality of system, especially about regarding the
used system. Those serious problems appear in creating content, moving these contents to e-learning
platforms and bringing pupils to these contents. In addition to this, many researches on this project also
show that teachers could rarely use their computers in education, sometimes (Kayaduman, Sirakaya, &
Seferioglu, 2011). The lack of sufficient content in the FATIH project, today, remains one of the major
shortcomings of the project (Pamuk, Cakir, Ergun, Yilmaz, & Ayas, 2013). The recent introduction of the
en-book concept into the literature also shows the necessity of this work, especially in the field of
academic studies for primary education, and about the limited presence of foreign resources (Shamir &
Shlafer, 2011; Mitropoulou, 2012; Tania & Fadiawati, 2015; Ebied & Rahman, 2015). Along with this
study, it is aimed to eliminate these deficiencies and to determine their effects by related analysis.
Following this target, it is questioned herein if there is any impact on pupils' academic achievement,
attitudes towards chemistry lessons and technology, or motivation for teaching materials, via the
material developed about 9th grade chemistry lesson for en-book use in pilot schools in FATIH project
in Hatay province, or not. The answer was sought in order to conduct this study.

Answers were sought to the following sub-problems depending on the research problem
mentioned above in this study.

Sub Problems:

1. Is there any statistically significant difference on CAT scores average depending on the
implementation method between experimental and control group pupils after the
application.

2. Is there any statistically significant difference on CAS scores average depending on the
implementation method between experimental and control group pupils after the
application.

3. Is there any statistically significant difference on PATT scores average depending on
the implementation method between experimental and control group pupils after the
application.

4. How does it affect ninth grade experimental group pupils’ motivation towards chemistry
teaching materials developed for en-book?
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Method

Research Model

In this study pretest-posttest control group quasi-experimental research design has been
implemented to examine the effects of en-book which has developed relating to "Interactions between
Chemical Types" unit in the ninth grade chemistry curriculum. And it is investigated whether there is
an effect of the material on pupils’ chemistry achievement, attitude towards chemistry and technology,
motivation towards the instructional material. In this model, there are two groups which are randomly
assigned. One of them is control group and other is experimental. Measurements are made before and
after experiment for both groups. The pretest of model helps to know the degree of similarity of the
groups before the experiment and help adjust results of post tests acording to pretest result
(Karasar, 2012). Control group followed the regular instruction outlined in the teacher guide of the
Ministry of Education. The research model is given below.

Table 1. Quantitative Research Design

Group Pretest Process Posttest
Experiment Group CAT, CAS and PATT En- Book CAT, CAS, PATT and IMMS
Control Group CAT, CAS and PATT Regular instruction CAT, CAS and PATT

CAT: Chemistry Achievement Test

CAS: Chemistry Attitude Scale

PATT: Pupils Attitudes Towards Technology
IMMS: Instructional Materials Motivation Survey

Study Group

The universe of this study was ninth grade pupils of two pilot high schools of the FATIH Project
in Antakya during the second semester 2014-2015 school year. The sample of the study totaly consists
of 226 pupils in these schools, selected by cluster sampling method on four different nineth-grade
classrooms, 112 pupils from control group and 114 pupils from experimental group. Ninth grade classes
that has been formed already has been recognized as cluster.

Experimental Group Material and Making Application

In this study, for implementation of the en-book for the experimental group, first animations
were designed by the researchers. The reason of choosing the "Interactions between Chemical Types"
as the cemistry subject for designing animations and en-book was including more abstract concept and
being a one of the most difficult issues to understand (Yayon, Mamlok-Naaman, & Fortus, 2012; Sen &
Yilmaz, 2013). It was thought that the effect of en-book could be examined better in such a case.
According to studies; presentation of macroscopic chemical events through multimedia tools such as
simulation, animation, video facilitates pupils to understand abstract chemistry events (Pekdag, 2010;
Tiystiz, 2010; Kamtor, 2016; Duman & Avci, 2016; Herga, éagran, & Dinevski, 2016). Presenting such
multimedia tools together by en-books provide privatization of education according to the individual.
For this reason, it was decided to enrich the subject with animations and videos. In the process of
designing the animations, first the topics that were difficult to understand were identified. Later, the
subjects determined by the instructors in the field of chemistry were explained to the animation
designer, and the formation of the chemical phenomena in the topics was explained by drawing the
shapes. These draws were used as storyboard by designer. 24 animations (only appearance and
formations can be observed) were designed about "Interactions between Chemical Types" unit in the
ninth grade chemistry curriculum located ions, their molecular appearance, formation, and the bonds
formed between them by a flash animation program. In addition, an opportunity was given to the pupils
to make experiments by the interactive animations. So four lab applications were designed in this unit.
Animations, after the necessary rearrangements were made, were completed in accordance with the
ideas and suggestions of two instructors in the field of chemistry training and a chemistry teacher. At
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the same time, it was enriched by the support of the videos related to the topic which was already
prepared by Ministry of Edcuation EBA (Education Network Computing). The prepared animations
were embedded as pdf format by using Adobe Reader XI in the relevant sections of the third unit in
ninth grade chemistry textbook prepared by the Ministry of Education.

While en-book was used for the experimental group during the course, the conventional
teaching method was carried out for control group, via drawing the chemical events on board by the
two chemistry teacher in both schools. They used board and textbook during lecture. The teachers firstly
explained the lesson then solved the problem and reinforced the subject. Sometimes they asked pupils
questions during lectures. Despite having smart board in classes, they have not used yet because of the
lack of en-books and digital material in the year of the practice. In addition, the distribution of the tablet
has not been realized yet. For this reason, the use of en-books was not mentioned to the pupils in the
control group. In traditional teaching, the subject was primarily taught by the teacher. Afterwards, the
questions about the subject were solved and the subject was reinforced. Experimental and control
groups were randomly assigned to the study groups.

Lectures were carried out by chemistry teachers of each school with close level of professional
experience for experimental and control groups. Before starting the application, all scales were applied
on all groups as a pre-test. The courses carried out by the prepared training material (en-book) in 2014-
2015 academic year, starting from the second week of February, 2 hours per week and a total of 8 weeks
in the computer labs via installing it pupils’ computers as well as the smart board.

For making a prepared laboratory application in the course, primarily an illustration of
instructions emphasized to pupils which they needed to follow. The sample application which was
displayed on the smart board has suffered without mouse clicks. But the pupils did not have any
problems because they could perform the application on the computer. Before beginning the
experiment, pupils were informed by teachers about the purpose of the experiment, and then teachers
gathered attention of the pupils by asking questions about what is to be expected at the end of the
experiment. While pupils were performing the steps by following the instructions, teachers
corroborated the information relevant subject with experiments. Besides, before showing animations of
the formation of chemical bonds, the teacher first discussed with the pupils about what kind of bond
these elements would be made then animations were executed to provide the pupils testing their
predictions. Thus, this provided interaction between the material-pupils and teachers -pupils. In order
to corroborate the subject they have learned amusingly, picture matching game (chemical bond type
and bond name is matched) added at the end of the unit. In this way, information about the visual bond
structures has been structured. 8 weeks later, the same tests were applied to the pupils as post-tests by
the same teachers. 8 week was enough for eliminating the effect of pre-test. So as not to lose any data
the pupils were asked to write their names on test papers. The pupils, who did not go to pre-test, post-
test scores were also canceled. In this way, the internal validity of working was provided.

Animation, video and page examples used in the en-book are given in Appendix 1 basis on
topic-by-topic.

Data Collection Tool

With the aim of data collection; Chemistry Achievement Test (CAT), Chemistry Attitude Scale
(CAS), Pupils Attitudes Towards Technology (PATT), Instructional Materials Motivation Survey were
used.

Chemistry Achievement Test (CAT): Pre-test was applied to determine the readiness of pupils
about "Interactions between Chemical Types" unit in the ninth grade chemistry curriculum, post-test
was applied to all pupils in order to determine whether there was any difference between the groups
depending on the applied method.
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CAT was developed under the study of "Test Development Course” as the two-tier multiple
choise test by Aktas (2014). To determine the validity and reliability of the achievement test, a pilot
study was administered with 208 ninth grade pupils. The reliability of KR-20 value of the test was 0,788.
The average difficult index of the test was calculated as 0.47. This indicates that the test was medium
difficulty. Discrimination of the test was calculated as 0,51. As it is near of discrimination power which
was desired 0.50, it can be said that the test was quite distinctive. The highest score that can be taken
from test is 21, the lowest score is 0. Here is an example question of the test shown below (Figure 1).

I CH4 ()T 3:1 kj.mol" —* C]‘I4 )
IL 13 KT 151 ]!C]'.I]ﬂl)l'1 — 2T (2
III. H:.D ()T 43:9 k]' _m01'1 — H:D )

19.Yukaridaki degisimlerden hangisinde veya hangilerinde maddenin kimyasal yapis: degismemigtir?
A)I I veII B) Yalmiz I C)1velll D) II ve IIT E) YalmizI

Sec¢iminizin nedeni agagidakilerden hangisidir?

A) Hal degisimlerinde maddenin kimyasal yapis1 degigir.

B) Endotermik, vani isialan tepkilerde maddenin kimyasal vapisi degigir.

C) Molekiil i¢i baglarin kopmasi veya olusmasiyla sonuglanan degisimlerde maddenin kimyasal yapis:
degisir.

D) Enerjisi 42kj/mol den kiigiik olan degisimlerde maddenin kimyasal yapisi1 degismez.

Figure 1. Example Question of Chemistry Achievement Test

Chemistry Attitude Scale (CAS): Chemistry Attitude Scale was used in order to determine
whether there was any difference between both groups pupil’s attitudes towards the cemistry course.
CAS developed by Cheung (2009) in order to determine high school pupils’ attitudes towards chemistry
and it was adapted into Turkish by Senocak (2011). Chemistry Attitude Scale was applied to all pupils
in groups as pretest and posttest. Seven-point likert structure was used in likert-type scale which totally
consist of 12 items. According to researches, giving more reliable data was the reason of using seven-
point likert scale (Alwin & Krosnick, 1991). Cronbach's alpha reliability co-efficient of analysis of the
data obtained in this study was equal to 0.91.

Pupils Attitudes Towards Technology (PATT): PATT was used in order to determine whether there
was any difference between pupils of both groups attitudes towards technology. PATT was developed
by Bame, Dugger, de Vries, and McBee (1993), based on 58-point Pupils Attitudes Towards Technology
scale then it was adapted to Turkish by Yurdugiil and Agkar (2008) as 24 items with 7 point likert scale.
Attitudes Towards Technology Scale is consist of 4 sub-dimension as Tendency to technology (TT) ,
Negativeness of technology(NT), Importance and contributions of technology (ICT), Technology for all
(TFA) (Yurdugiil & Askar, 2008). Cronbach's alpha reliability co-efficient of analysis of the data obtained
in this study was equal to 0.81. The test consisted of 24 items with fifth likert scale.

Instructional Materials Motivation Survey (IMMS): Instructional Materials Motivation Survey was
used to determine how and how much the instructional materal that pupils have practised motivated
the experimental group pupils. ARCS Model of Motivation, “Instructional Materials Motivation
Survey” was developed by Keller (1987c) and was adapted to Turkish by Kutu and So6zbilir (2011). It
consists of 4 componenets as attention, relevance, confidence, satisfaciton (Keller, 1987a, 1987b). These
categories include the conditions necessary for the individual to be motivated (Keller, 2000). The fact
that the ARSC Motivation Model is the result of the combination of motivational and instructional
design theories allows this theory to be used comfortably in teaching design studies (Balaban Sali, 2003).
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Attention ] [ Relevance ] Confidence ] [ Satisfaction ]
b B Goal | Success Self-Reinforcement
Arousal Orientation Expectations
f————
Inquiry | | Motive | | Success | | Extrinsic
Arousal Matching Opportunities Rewards
N—
— Familiarity - Persopa.l . - Equity
Variability Responsibility

Figure 2. Major and Sub Categories of The ARCS Model

This scale determining the effects of the instructional materials on high school pupils’
motivation, consists of 24 items. 5 point likert rating scale was used as “strongly disagree” (1),
“disagree” (2), “somewhat agree” (3), “agree” (4), “sstrongly agree” (5). Cronbach's alpha reliability co-
efficient of analysis of the data obtained in this study was equal to 0.85.

Data analysis

After applying, the quantitative data collected by data collection tools were analyzed with SPSS
v.22. Descriptive statistical analysis were performed on the collected data for each variable for both
experimental and control groups. Mean (X), standard deviation (SD), skewness, and kurtosis values of
the collected data from both groups were measured. Before starting the application, means of Chemistry
Achievement Test, Chemistry Attitude Scale, Pupils’ Attitudes Towards Technology (PATT) test results
belonging to both of the groups were analyzed with the independent sample t-test, whether there was
a significant difference between goups scores. Parametric tests were used for analyzing post-tests. An
Analysis of covariance (ANCOVA) was performed to compare groups’ Chemistry Achievement Test,
Chemistry Attitude Scale scores, in which pre-test was used as the covariate. It was assumed that the
pupils answered questionnaires independently. A multivariate analysis of covariance (MANCOVA)
was performed to compare pupils’ Attitudes Towards Technology (ATT) post tests scores.

Results

Before starting the application, independent sample t-test used to compare both groups pretest
scores are indicated in Table 2.

Table 2. Pre-CAT, Pre-CAS and Pre-PATT T-Test Results

Tests Group N X sd Df t P
Pre-CAT g((; 1 1; 1,’932156(119 1,,8101325994 224 3,136 ,002*
s W o
Pre-PATT g((; ﬁi ggiiégg Zﬁi;gg 224 1,528 ,128

Acording to results of analyses; it is seen that there was a significant differance between control
and experiment gorups pupils pre-CAT (t(224)=3,127, p<0,05), pre-CAS (t(224)=2,298, p<0,05) score
means. But there was not a significant differance between both control and experiment gorups pupils
scores mean of pre-PATT (t(224)=1,528, p>0.05) score. Adjusted means of the control and experiment
group pupils’ academic acheivement, attitude toward chemistry and technology tests after experimental
proccess scores are indicated in Table 3.
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Table 3. Means Scores

) Pre-CAT Post-CAT Adjusted mean
Variable Groups N — — —
X Df X Df X SE
CAT CG 114 1,35 1,12 6,01 ,99 6,06 ,09
EG 112 ,94 ,80 8,22 ,92 8,22 ,09
CAS CG 114 54,27 13,97 54,08 17,35 54,19 1,59
EG 112 49,71 15,86 61,71 16,37 61,59 1,61
PATT CG 114 28,32 7,24 29,53 7,85 29,41 ,81
EG 112 26,75 8,14 29,15 9,29 29,27 ,82

As indicated in Table 3, adjusted academic achievment post-test score mean for CG is 6,06, for
EG is 8,22; adjusted attitude toward chemistry post-test score mean for CG is 54,19 and for EG is 61,59
and adjusted attitude toward technology post-test score mean for CG is 29,41 and for EG is 29,27.

ANCOVA analysis is used whether there is a significant difference between both groups’
Acedemic achievment test and attitude toward cemistry scales” post-test adjusted scores means
indicated in Table 4.

Table 4. ANCOVA Post-test Analysis Results

Variable Source Sum of Squares  Df Mean Square F P n2
Post-CAT ,04 1 ,046 ,050 ,824 ,000
CAT Group 251,58 1 251,58 272,42 ,000 ,550
Error 205,94 223 ,92
Total 11968,00 226
Post-CAS 120,47 1 120,47 422 ,517
CAS Group 3024,29 1 3024,29 10,59 ,001
Error 63639,08 223 ,92
Total 823602,00 225

In Table 4, it is seen that there is a statistical significant difference between both control groups
and experimental groups’ chemistry achievment post-test adjusted scores means according to pre-test
scores (F(1-223)=272,42, p<0,05). According to these results, it showed that pupils’ chemistry achievment
changed significantly depending on the experimental method. The application performed on the
experimental groups is observed to have a large impact on success (n2=,550). This result indicate that
55% of the variance in the dependent variable caused by the applied method. There is a statistical
significant difference between both control groups and experimental groups’ attitude toward chemistry
post-test adjusted scores means according to pre-test scores (F(1-223) = 10,59, p < 0,05). Effect size of
chemistry attitude scale (eta square) was 12=0,045. This result indicate that 4,55% of the variance in the
dependent variable caused by the applied method.

According to this; before experimental applications it was stated that there was a significant
difference calculated in favor of CG between the pupils’ mean scores obtained from CAT. Depending
this divergence, after experimenatal application, there is a significant difference calculated in favor of
EG between pupils post-test mean scores adjusted acording to pre-test obtained from CAT.
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Before experimental applications it was stated that there was a significant difference calculated
in favor of CG between the pupils’ mean scores obtained from CAS. Depending this divergence, there
was a significant difference calculated in favor of EG between pupils CAS post-test mean scores adjusted
acording to pre-test obtained from CAS.

MANCOVA is used in order to determine, effects on pupils' attitudes toward technology during
instruciton by using en-book, whether there is a significant difference between the pupils’ post-test
scores of attitude toward technology test using pre-test scores used as covariate(Table 5). According to
Table 5, it has been concluded that there was no significant difference between attitude toward
technology post-test score average adjusted acording to pre-test of the groups (Wilk’s A=,997, F(4-
217)=,190, p>0,05).

Table 5. MANCOVA Results of Post- PATT Components Scores

Effect Wilk’s A F Hypothesis Df Error Df p

Intercept ,59 36,82 4 217 ,000
Post -TT 97 1,24 4 217 ,943
Post -NT 97 1,51 4 217 ,292
Post -ICT ,96 1,86 4 217 ,198
Post-TFA ,98 ,60 4 217 ,658
Group 99 ,19 4 217 ,943

Instructional Materials Motivation Survey (IMMS) used in order to determine how teaching
material affects the motivation of pupils in the course. Therefore, the survey was only applied to the
experimental group, who educated by using material has been designed for course, as post-test after
application.

The data obtained from IMMS are analyzed in 4 componenets as attention, relevance,
confidence, satisfaciton. The all pupils scores about these components are indicated in Figure 3.

3,86
3,59
I 3,46

attention  relevance  confidence satisfaciton

3,98

mcores

O =N W B

Figure 3. IMMS Results

It is indicated in Figure 3 that four components mean IMMS scores were; attention (X=3,59),
relevance (X=3,86), confidance (X=3,46), satisfaction (X=3,98) and the degrees of the means were “high”.
When looking at the overall average of the scores (X=3,72) obtained from the survey shows that a high
level. According to the results; it was determined that the materials which developed for en-book was
made a positive contribute to pupils' motivation.
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Discussion, Conclusion and Suggestions

The effect of the instructional material on pupils’ chemistry achievement, attitude towards
chemistry and technology, motivation towards the instructional material were investigated in this
study. According to the findings of this study, there was a statistically significant difference between
the control group which was educated by conventional teaching method and experimental group which
was educated by the en-book in favor of the experimental group. It can be said that the reason of this
divergence is the teaching method (en-book, reached by animations, videos etc.). Maynard and Cheyne
(2005) indicated that the e-textbook increase the achievement of pupils and motivate them. The feature
that differentiate the en-book from e-book is multimedia enriched applications such as animation,
simulation, video etc. The fact is that the most positive methaphor about the en-book in Ozer and Tiirel
(2015) study was “it appeals to multiple senses” support this. There are numerous studies indicating
that the pupils who studying with the aid of multimedia instructional material could improve their
achievement (Ardac & Akaygun, 2004; Talib, Matthews, & Secombe, 2005; Demirci, 2008; Marbach-Ad,
Rotbain, & Stavy, 2008; Su, 2008; Para & Ayvaz Reis, 2009; Bayram, Ozdemir, & Kocak, 2011; Giiven &
Siiliin, 2012; Kunduz, 2013; Kablan, Topan, & Erkan, 2013; Ercan, 2014; Guerrero & Guerrero, 2014). It
was showed in some studies that even just applying animations usage in the chemistry teaching can
significantly increased pupils’ achievement (Kolomuc, Ozmen, Metin, & Aqisli, 2012; Tepla & Klimova,
2015). Laboratory experiments was also interactively designed with the aid of animations. It has been
seen during the practice that this experiments attracted the attention of the pupils to facilitate the
understanding and increase their motivation (Climent-Bellido, 2003; Tiiystiz, 2010; Tath & Ayas, 2013;
Kamtor, 2016; Duman & Avci, 2016; Herga et al., 2016).

In this study, a statically significant differance between CAS post-test scors of control and
experiment groups in fever of experiment group was found. When the courseis carried out by the en-
book which was based on multimedia applications, it is showed in some studies that it affected pupils’
attitude towards the course positively (Su, 2008; Kahraman, 2010; Usta, 2011; Bayram et al., 2011; C)gﬁng,
2012; Yunus & Ali, 2013; Ercan, 2014; Guerrero & Guerrero, 2014; Mahdi, 2014). It can be argued that
this divergence is due to the en-book has been used by experiance group during the courses. To the
contrary, Giiven and Siiliin’s (2012) study are not consistent with our finding. As a reason, it has been
demonstrated that the research is carried out in a short time and the pupils’ first time encountering such
an application.

In this study we investigated the significant differences between the attitudes towards the
tecnology of sample group which is learned by the en-book and the the conntrol group which is learned
by traditional method. Our findings verified that no significant differences observed between the
sample groups towards technology. In the literatures it is showed that the studends who has
techonological tools such as cellphone, computer, PC laptp, etc. have better academik standig than
others. (Yarar & Karabacak, 2014; Sahin, Deniz, & Ekli, 2015; Ardies, De Maeyer, Gijbels, & van Keulen,
2015). As a result, it was because of tablet computers have not yet been deployed in the schools where
the study was conducted and according to the the school headmaster who information was received
from, the socio-economic situation of the pupils in general was low (Sahin et al., 2015). Pupils who have
positive feelings on technology exhibit positive attitude towards chemistry (Kiyici, Kahraman, & Abali,
2012). This is the fact that the most effective user group of technology is pupils. In this context it can be
said that pupils will also use technological tools such as tabletPC etc. on lessons effectively and this
ensures pupils to develop positive attitudes towards related lesson. It has been observed that while the
course is being executed, the pupils were more willing and successful at using and making smart board
adjustments when the teacher is hesitant to use it. This is consistent with the findings.

In the scope of this study the learning motivation survey applied to the sample which is
educated by the en-book. The results show that the developed en-book made an affirmative contribution
on the motivation of pupils. It is determined that visually concretized expression of the abstract concepts
related to chemistry lesson increased the motivation and achivement of pupils on the lessons. It can be
said that the materials including moving animations, being enable to carry out experiments which they
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are unable at school on virtual environment, being teaching plays at the end of the chapters, supported
courses by videos and assisting pupils to comprehend enjoyably the concepts of related courses which
pupils have difficulty to understand as reasons (Rosen, 2009; Soika, Reiska, & Mikser, 2010; Tiiysiiz,
2010; Leal & Leal, 2011; Bayrak¢i & Demirbas, 2011; Barak, Ashkar, & Dori, 2011; Akinci et al., 2012).

As a consequence of the research it is determined that developed en-book increased the
achivement of pupils towards the lessons and rises the attitudes towards chemistry and motivate the
pupils but there is no change occured towards technology. By using multimedia tools particularly
interactive ones (such as animations, simulations etc.) due to stand pupils more active durring course,
presented opportunity both to observe the concrete concepts which they were forced to understand and
to eliminate the concept complexities. At the same time, it was determined that the pupils' interest in
the lesson increased and they showed a positive attitude accordingly.

The en-book enables pupils to repeat the courses by watching animation videos on their own
computer at home alone. They will be able to reach the knowledge whenever and wherever they want
with the aid of tablet PC. So this type of contents should be developed and teachers have to encourage
to use these contenets at schools. Because the teachers are still afraid of using the technology (Hakkari,
Tiiysliz, & Atalar, 2016). In the process of en-book development; the features of the target pupils should
not be overlooked in terms of the design, guidelines, usage and accessibility of the en-book (Saritepeci
& Yildiz, 2013). During the development, so as not to encounter such troubles in the work done has
been repeatedly tested with both the teacher of the course and two instructors in the field of chemistry.

However, development of interactive books in the OEF Project studies should be by the Fatih
Project by the Ministry of Education. The study is an example for the system proposed before as a
collaborative work of a computer expert, two chemistry faculty members and a chemistry teacher. In
particular, the content problems of FATIH Project, the inadequacies and fears of teachers in using
technological tools are seen as lacks that should be remedied sooner because the teachers' attitudes
towards technology are affected by the pupils. In order to teachers use the technological tools provided
by the study effectively, the number of experts should be increased to provide professional
technological, pedagogical support. Internet infrastructure works (speed, bandwidht ect.) should be
completed in a usable way for ICT usage in schools. Because, there are problems originating from low
speed during the course about accessing and loading the material such as video etc. via the internet.
Since designing z-books for all levels of instruction involves all multimedia tools, it is thought that such
negativities will be abandoned. It is recommended to establish a secure system to prevent pupils using
their tablet PC for other purposes except for the subjects during the course.
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Appendix 1. Animation, Video and Page Examples Used in the En-Book
Basis On Topic-By-Topic

Unit 3: Interactions Between Chemical Species
Chapter 1: What is the chemical species?

O

Animasyon:
Sodyum Floriir Katisi ve iyonlari

Sodyum ve Florir lyonlan

Animasyon:
Iyot Kristalleri ve molekiilii

Cinko Atomlan
A_n_imasyon: Sekil 3.1. 0 maddenin gercek garintlleri ile atom-molekiil dizeyin-
Cinko Metali ve Atomlar: deki temsili tileri.

Bonds Between Ions

Zit yikli iki iyonun yiikler elektron yiki (e)'ne esitve bu iki iyonun cap-
lan toplami ry + r; = d olmak lzere, aradaki gekim kuvveti Coulomb (ku-
lomb) bagintisi ile verilebilir.

Sedyum florir Bllepdinl dughuron Mo we
F':pwh'-mlhpqu.

40,
]

Animasyon:
NaF bilesigini olusturan
iyonlarin olusumu

Video: Iyonik Bag
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Chapter 2: Classification of Interactions Between Chemical Species

3.[_],1“9 KIMYASAL TURLER ARASI ETKILESIMLER Deneyi yapmak igin asagidaki

animasyona tiklayimz.

1. Etkinlik  Etkilesim Zayif rmi Gliclti ma?

Ne Ogrenecegiz?

Maddeleri olusturan tlrler arasi etkilesimlerin agida qikardidn isilan ve etkilesimlerin giclerini karsilastiracagiz.

Chapter 3: Strong Interactions

Immediate Vicinity of Na+ and
Cl- Ions in NaCl Lattice NaCl Lattice

.
= mc3K e - = | |
— “—

IHE View Control Debug Dosya Gorindm  Denetim  Yardim

&

! l
| 1
tl ] I

|
I I
I !

NaCl kristal Grgii modeli
-_— = . 1 —
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3. 3. Nonpolar Covalent Bonds

Apolar Kovalent Bag

Birer

iceren hidroj I lektron dizilimlerini en yakin

kel h folad
¥

soy gaz olan kicin bir tane ihtiyaclar var-
dir. Iki hidrojen atomu bir araya gelince her ikisinin birer elektronu eslesirve iki
atom tarafindan ortak ve esit dlclide kullanilir. Boylece bir*apolar kovalent bag®
olusur ($ekil 3.6). Iki atomlu hidrojen molekiilii (H,) serbest haldeki iki hidrojen
atomuna gore oda sartlannda daha kararlidir. Ancak, 2000 “C'un (zerinde ba-
gimsizH atomlan bulunabilir.

0-0-@-O

$ekil 3.6. Hidrojen molekiilinde apolar kovalent bag.

Iki hidrojen atomundan H, molekiiliiniin olusumuna iliskin Lewis géste-
rimi su sekildedir:

H- + ‘-H - H:H -« H-H
Apolar Kovalent Bag Omekleri
Oksijen molekalii (0,):

Her iki O at: son k da altisar elektron vardir. Bu atomlar
oktete ulasmak igin ikiger elektron ortaklasmahidir (Sekil 3.7).

Ortaklagilan Elektronlar

Video:
Apolar Molekiil Nedir?

. Hdra jen mol ekiinge apslar hovalent bad.

Animasyon:

H, molekiilinde apolar kovalent bag

»

0, molekiltintin atomlanndan olusumuna iliskin Lewis gésterimi agadr- Anj-ma‘f“m
daki gibidir: O atomlarinda ve O, molekiilinde
. .e s ee elektron dizilimleri.
'O o 4 o Jo —>» ::
LA .. LA LA
3.5. Metallic Bond

Metal atomlaninin en son katmanlarnndaki elektronlar ile atomun ge-
kirdegi arasindaki ¢ekim kuvvetleri eldukca zayifti. Bu elektronlar metal Gr-
glilerinde serbest halde dolasabilir. Elektron kaybetmis atomlann pozitif iyon-
lan, serbest dolasan elektrenlann olusturdugu elektron bulutunu; elektron
bulutu da metal katyonlanm ¢eker ve boylece drgii icinde tutar. Dis katma-
ninda iki elektron bulunan Ca gibi bir metalin rgiisine iliskin elektron bulutu
Sekil 3.18'deki gibidir.

Metalik bag, elektron bulutu ile pozitif ivonlar arasindaki elektriksel ge-
kim kuvvetidir. Bu badlann enerjisi, iyonik ve kovalent baglarla aym mertebe-
dendir. Elektron bulutu icindeki katyonlar, metalik badglar kopmadan kelayca
hareket edebildikleri icin metaller genelde yumusaktir ve kolaylikla islenebilir
{tel/levha haline gelebilir, dovilebilir). Sert olan ve yiiksek sicaklikta eriyen Cr, W
gibi metallerde atomlar birbirine hem metalik hem de kovalent baglarla bagl-
dir. Baglar cesitlenip saglamlastikca metal sertlesir, erime noktas: yikselir.

g [Magfei ] Pt s I
ek bad

- ‘

Video: Metalik Baf

Animasyon: Mg metalinde elektron
bulutu.
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Chapter 4: Weak Interactions
4.1. Van der Waals Interactions

Dipole-Dipole Interactions Ion-Dipole Interactions

I “dobe Flash Player 11 o [B] =
Dosya Gorinam  Denstim ~ Vardim

Dipol-dipol etkilegimleri zit kutuplar
arasi gekim kuvvetleridir. 2

P WD

B, D

Dipol molekiiller arasi etkilesimler

Dipole-dipole interactions are opposite Ion-dipole Interactions of NaCl (salt) in Water
pole-to-pole forces. Solutions (H20).

London Dispersion Forces

Helyum'da (He) Londen Etkilesimi

1.Helyum Atomu 2 Helyum Atomu

Helium London dispersion interaction

4.2. Hydrogen Bonds

H ve O atomlari arasi
Zayif Hidrojen Baglari

Molekiil POLAR olmalldlr.«
H atomu F, O, N ile direk baﬁlanlr.\/
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Chapter 5: Physical and Chemical Changes
5.1. Physical Change

T [=Tle & i
Fle View Control Debug 1 ctob Flash Player 11 = e
sy Guranien Densten Yardem
SIVI-» GAZ DONUSUMD
H:0 KATI (buz)
¢ .
be's - " [ ==
Qo PEORE =
K’OL _

Suyun (H20) kat1 hali. Suyun siv1 halden gaz haline dontisiimdi.
5.2. Chemical Change
Dosys Goronem  Denetim  Yardem - | | Dosys Gouunam  Deenm  versm

Sise cam kapta ters olarak yerlesecektir.
Devam digmesine bkiaynz. ¥

00w

B com e

Sample of Lab Animasion2
Sample of Lab Animasionl

348




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



