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Abstract  Keywords 

The main purpose of this study is to investigate the effect of 
blended learning and social media supported learning on the 
students’ academic success and motivation in Science Education. 
This research, in which the mixed pattern method is used as 
research model, took place with the 7th grade 74 students attending 
to a primary school in Kadikoy, Istanbul and carried out “Our Body 
Systems” unit at 2011-2012 Academic Years. The study groups of 
the research were; the control group (CG) taught by using the face 
to face learning, experimental group-1 (EG1) received blended 
learning model and experimental group-2 (EG2) received social 
networking supported learning model. Academic success test 
(AST) and motivation scale for learning science (MSFLS) were used 
to determine the effects of blended learning and social media 
supported learning to the students’ successes and motivations in 
science learning. Besides, a semi-structured interview form was 
applied to experimental group about the methods and the 
practices. Quantitative data were analyzed by One-Way Anova in 
SPSS 17 Statistic Program. Descriptive statistical methods were 
used to analyze the qualitative data. As a result, while blended 
learning increase academic success and motivation in a meaningful 
way compared to face-to-face learning; social media supported 
learning has a positive impact on academic success and motivation, 
although this change didn’t make a significant difference 
compared with the face-to-face learning. There was also no 
significant difference between academic success and motivation 
between blended learning and social media supported learning. 
The results of qualitative analysis carried out for student 
interviews are aligned with the quantitative results. 
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Introduction 

As technology progresses very rapidly in the 21st century, it brings along very significant 
opportunities in the field of education. The education system that needs to reflect the changes in all the 
sub-systems making up the society quickly is in an attempt to use the technologies based on the 
computer and the internet extensively and effectively (Clark & Mayer, 2016; Garrison & Kanuka, 2004; 
Katz & Kim, 2016; Moore, 2013). Technology affects learning and teaching methodologies positively and 
makes out new learning models. Two of these learning models are blended learning and social media-
supported learning. Also, instead of using a single learning model, implementing multi-learning models 
in a blended way in the 21st century, making effective use of the internet, of portals providing education-
related content, and of social media has become a necessity. Science education is one of the disciplines 
that is affected the most by these developments.  

Raising 21st century individuals in the classrooms, where traditional face-to-face learning is 
implemented, is becoming more and more difficult. The reason is that traditional face-to-face methods 
do not offer activities to direct students to think and to research and opportunities to use knowledge, to 
solve problems, in brief, to re-structure knowledge are not provided; thus, students graduate with the 
superficial information they memorize (Akınoğlu & Tandoğan, 2007; Akınoğlu, 2013; Bybee, 2000; 
Lederman, 2004). Therefore, these deficiencies of face-to-face learning affect science education 
negatively as well.  

With the development of technology and the the rise of the internet, the increase in accessibility 
of information has brought the possibility that the face-to-face learning environment will decline due to 
some shortcomings. Some universities, institutions and researchers have designed web-based learning 
environments and have implemented programs that only train with web-based learning and investigate 
the effectiveness of the environment (Driscoll, 2002; Graham, Henrie, & Gibbons, 2014; Osguthorpe & 
Graham, 2003; Picciano, Dziuban, & Graham, 2013; Singh, 2003). Studies in the literature have shown 
that web-based learning also have some disadvantages. Therefore, web-based learning has begun to be 
used in conjunction with the face-to-face learning model, resulting in a blended learning model 
(Driscoll, 2002; Osguthorpe & Graham, 2003; Singh, 2003). 

Blended Learning a term that refers blended, mixed and hybrid learning in national and 
international literature (Cabı, 2009; Dağ, 2011; Driscoll, 2002; Garnham & Kaleta, 2002; Graham, 2006; 
Graham, Allen, & Ure, 2003; Graham et al., 2014; Katz & Kim, 2016; Osguthorpe & Graham, 2003; Singh 
& Reed, 2001; Wilson & Smilanich, 2005). Blended learning can be defined as a learning model that takes 
advantage of both face-to-face and web-based learning. 

Wilson and Smilanich (2005, p. 13) have pointed out that no methodology offered singly cannot 
be ideal for educational forms as the learning styles of different people require different learning 
methodologies. Therefore, blended learning provides the user to find the most suitable learning style 
identified according to his/her learning needs.  

Blended learning has many advantages. These are as follows: (i) providing flexibility and 
convenience in the learning environment (Akgündüz & Akınoğlu, 2016; Carman, 2002; Osguthorpe & 
Graham, 2003), (ii) increase in the learning level and success (Ceylan & Elitok Kesici, 2017; Dağ, 2011; 
Rovai & Jordan, 2004; Sarıtepeci & Çakır, 2015; Özerbaş & Benli, 2015; Uluyol & Karadeniz, 2009; Uzun 
& Şentürk, 2010), (iii) increase in the retention level of knowledge (Collis, 2003; Uluyol & Karadeniz, 
2009; Uzun & Şentürk, 2010), (iv) increase in the interest in learning (Akgündüz & Akınoğlu, 2016; 
Balaman & Tüysüz, 2011; Finch, 2008; Karaman, Özen, Yıldırım, & Kaban, 2009; Lilje & Peat, 2007; Rovai 
& Jordan, 2004; Uluyol & Karadeniz, 2009), (v) increase in motivation for learning (Altun, Gülbahar, & 
Madran, 2008; Balaman & Tüysüz, 2011; Dağ, 2011), (vi) interaction (Akgündüz & Akınoğlu, 2016; Altun 
et al., 2008; Carman, 2002; Çırak, 2017; Osguthorpe & Graham, 2003; Sarıtepeci & Çakır, 2015; Singh & 
Reed, 2001) and (vii) cost efficiency (Osguthorpe & Graham, 2003). 
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In addition to the above advantages, Osguthorpe and Graham (2003) have stated that blended 
learning provides benefits such as pedagogical enhancement, increasing access to knowledge, 
providing social interaction, helping the learners to learn at their own pace and to control this process, 
reduce the cost and the convenience to review and correct. With blended learning practices students 
can take part in the learning environment from their homes and can share recorded knowledge content 
without any time or place limitations. 

Rapid development of technology and the Web have brought together alternatives and more 
effective learning models such as blended learning as well as social media supported learning. 

As the technologies that provide interaction and communication between users and that allow 
sharing videos and pictures emerged after the 2005s, called Web 2.0 (O'Reilly, 2007), social media sites 
such as Facebook, Youtube etc. have been established. A tremendous change has been experienced in 
many social network sites and their popularity has increased. Also, the time that users spend in the 
social networks, to which many people from different age groups subscribe, has displayed a major 
increase during the time between the emerging of the social networks and the current day (Gülbahar, 
Kalelioğlu, & Madran, 2010). 

There are various types of social media. To exemplify these types, Facebook as a social network, 
Vikipedi as a Wiki, Twitter as a micro blog, Youtube for video sharing, Flickr for photograph sharing, 
Google as a collaboration tool, Linkedin as a job network, Slideshare for slide sharing and Mashable as 
a blog could be given. Social network sites such as Twitter and Facebook provide that friends 
communicate with each other and even with the friends of their friends easily and that they access the 
information or learning they are interested in over the relevant network. On the other hand, social media 
can enrich teaching, increase the success of learners, and benefit educational institutions by supporting 
teaching and assessment processes (Ajjan & Hartshorne, 2008; Jones, Blackey, Fitzgibbon, & Chew, 2010; 
Junco, 2012). It can also positively influence students' motivation and attitude toward the lesson (Ajjan 
& Hartshorne, 2008; Moradabadi, Gharehshiran, & Amrai, 2012). Besides the face-to-face teaching in the 
classroom, social media-supported learning can be implemented through the interaction and 
collaboration of teachers and students over the social media sites outside class by sharing knowledge 
and visuals.  

The Importance and Purpose of Research 
Yenice, Saydam, and Telli (2012) state that one of the fundamental aims of science is to support 

the development of the cognitive area of learners as well as the developments in the affective area. 
Motivation, which is one of the affective characteristics, appears as an important factor in the success 
and learning of students (Dede & Yaman, 2008; Freedman, 1997; Kuyper, Van der Werf, & Lubbers, 
2000; Lee & Brophy, 1996; Martin, 2001; Wolters, 1999). Ertem (2006) defines motivation, which is 
considered as an important element of the success of the students, as "the internal situation which leads 
to the emergence of human behaviors and directs the behaviors" in general terms. Many scientists who 
study the relation of motivation and success have developed various theories. Some of these are the 
theories of Keller, Maslow and Likert (Dede & Yaman, 2008). Academic success and motivation can be 
influenced by various learning environments and models. It is thought that blended learning and social 
media supported learning that emerged with the development of technology will become more and 
more important in science education. Therefore, there is a need to investigate the effects of blended 
learning and social media supported learning models on academic achievement and motivation that 
students will be more likely to use in science education, change their motivation for lessons, and thus 
affect success. 

Noteworthy studies worldwide regarding blended learning started from 2001 on and continued 
progressively from 2006 onwards. Along with the technological developments and the use of the 
internet more effectively in education, the implementation of blended learning at primary and middle 
school levels is of crucial importance. The first studies in the world regarding using the social media in 
education started by the transfer from Web 1.0 to Web 2.0 from the 2005s and continues increasingly in 
recent years. When the literature is examined, it is found out that blended learning and social media 
supported learning are used in a limited context in science education and middle school levels and these 
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learning models are mostly used in higher education. On the other hand, the current research 
contributes to how blended and social media supported learning can be used in a middle school science 
class. It is believed that this study will contribute to the area in terms of using blended learning and 
social media in science education. In this study it is aimed that both blended learning and social media-
supported learning in science education are considered quantitatively and qualitatively to contribute to 
the field. In order to reach this target, it is aimed to test the impact of blended learning and social media-
supported learning on the academic success and motivation of the students quasi-experimentally and 
in addition, to put forward the student opinions regarding blended learning (BL) and social media-
supported learning (SMSL) in science education.  

Answers to the following research questions have been sought in accordance with the aims of 
the study: 

1. Is there a significant difference among the post-test scores of the students who applied BL, SMSL 
and FFL in science education, considering the academic achievement pre-test scores? 

2. Is there a significant difference among the post-test scores of the students who applied BL, SMSL 
and FFL in science education, considering the motivation pre-test scores? 

3. What are the opinions of the students on BL and SMSL applications? 

Method 

The Research Model 
In this study explanatory mixed pattern has been used. In explanatory mixed method research 

quantitative data are collected and then qualitative data are gathered to support the quantitative data 
(Creswell & Plano Clark, 2011). Mixed pattern is defined as a research process, in which quantitative 
and qualitative research methodologies are used together, providing work for multi-targets, facilitating 
approaching more than one situation or environment. Also it is defined as a process that is not only a 
simple combination of quantitative and qualitative methodologies, but one, where the strong aspects of 
these methods support each other (Bogdan & Biklen, 1998; Creswell, 2008; Fırat, Kabakçı Yurdakul, & 
Ersoy, 2014; Johnson & Christensen, 2004; Onwuegbuzie & Leech, 2006; Tashakkori & Teddlie, 1998). 

The quantitative part of the study consisted of a semi-experimental and the qualitative part was 
constructed of semi-structured interviews with the students of BL and SMSL groups. The pattern of the 
research used in the study is displayed in Table 1. 

Table 1. Research Design  
Learning Model Pre-Tests Post-Tests 

Control Group (CG) FFL AST, MSFLS AST, MSFLS 
Experimental Group-1 (EG1) BL AST, MSFLS AST, MSFLS, SSIF 
Experimental Group-2 (EG2) SMSL AST, MSFLS AST, MSFLS, SSIF 
AST: Academic Success Test 
MSFLS: Motivation Scale for Learning Science 
SSIF: Semi-Structured Interview Form 

As can be seen in Table 1, control and experimental groups were formed and FFL was used in 
CG and BL in EG1, SMSL in EG2.  

The Study Group 
The study group of the research was comprised of a total of 74 students in the 7th grade of a state 

school. Since this study was a semi-experimental design, the selection of subjects was not random 
(Creswell, 2008). Hence, Study Groups Selection Form was used to determine the CG, EG1 and EG2 
classes (computer using level, internet facilities, internet use frequency, Facebook and YouTube use 
frequency data). Based on semi-experimental design principles, it is assumed that students in the 
experimental and control groups are similarly affected by factors other than variables. 
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While EG1 and EG2 have a high use level of accessing and using internet, the internet use level 
at the CG group is lower. For this reason, the classes with high internet access and usage level were 
designated as EG1 and EG2, while the lower class was designated as CG. The social media use level was 
examined at the groups with high internet use level and the group with the high social media use 
formed EG2. The group with a lower social media use compared to EG2 was determined as EG1 as 
access to internet at home is higher.  

The distribution of the groups is displayed in Table 2. 

Table 2. The Distribution of the Groups According to the Gender 

Gender CG EG1 EG2 Total 
Female 13 15 14 42 
Male 11 10 11 32 
Total 24 25 25 74 

Data Collection Tools 
Quantitative and Qualitative Data collection tools have been used for data collection.  

Quantitative Data Collection Tools: 
1. Academic Success Test (AST): A multiple choice AST comprising of 30 questions has been used 

in order to assess the success of the students in the unit “The Systems in Our Body”. The AST was 
prepared by researchers in line with the aims and student learning outcomes of the unit “The Systems 
in Our Body” in the primary school grade seven Science and Technology Lesson Curriculum.  

The questions in the AST were prepared by researchers through examining the previous 
researches, the screening tests used in various educational sites and the examinations carried out by the 
Ministry of Education. A specifications table was formed while preparing the AST and the questions 
were distributed in a balanced way according to the subtitles and outcomes (APP. 2). 

The opinions of 2 lecturers working at the science education teacher training departments of 
state universities, 3 Science and Technology teachers with professional experiences between 8 and 13 
years and an assessment and evaluation expert were obtained in order to provide content validity. The 
scientific appropriateness of the questions was considered through the expert opinion and a pilot study 
with 30 students in another class of the school was carried out.  

The AST results used in the study were evaluated over the number of questions. The students 
were evaluated according to the correct number of questions they answered. At the academic success 
test, the blank and wrong answers were evaluated as 0 point and correct answers as 1 point. Item 
analysis was carried out on SPSS 17 program with the data obtained from the test and difficulty and 
distinctiveness indices were calculated. Also the KR-20 value was calculated. At the end of the pilot 
study the AST comprising of 54 questions was reduced to 30 questions and was finalized. As a result of 
the evaluation of the pilot success test and in line with the data obtained from the students, the median 
difficulty of the success test of 30 questions was found to be 0,404, the median distinctiveness to be 0,392 
and the reliability (KR-20).  

2. Motivation Scale for Learning Science (MSFLS): In the study “MSFLS” was used to collect data. 
This scale was developed by Dede and Yaman (2008), comprises of 23 items. It is likert scale type of 5 
and its options are between “I definitely agree” and “I definitely do not agree:1”.  

The lowest point to be obtained from the scale is 23 and the highest is 115. Following the changes 
on the scale, it was applied on 421 primary school level II students. A scale comprising of 23 items has 
been developed in this way. The reliability coefficient of the scale (Cronbach Alfa) was found to be 0,80 
(Dede & Yaman, 2008, p. 19). When the researchers did the study, the reliability coefficient of the scale 
(Cronbach Alpha) was calculated as 0.91, which can be considered as a factor to ensure the reliability of 
the scale. 
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3. Semi-Structured Interview Form (SSIF): As the qualitative data collection tool, the semi-
structured interview form (SSIF) was applied to a total of 30 students randomly at the end of the study, 
of whom 15 students were from EG1 and 15 from EG2. The gender distribution of the interviewed 
students is 9 females and 6 males in EG1 and 10 females and 5 males in EG2. The interview questions 
were prepared by a researcher in the form of 5 open-ended questions. The opinions of 2 lecturers were 
sought regarding the face validity of the semi-structured interview questions. In the semi-structured 
interviews, the students stated their opinions on the questions they were asked in handwriting. The 
opinions in the forms filled by handwriting were compiled into a report.  

Data Collection 
The practices during this study continued for a total of 32 hours (8 weeks). The AST and MSFLS 

were applied on all groups as pre-test in two class periods in the first week at the school and as post-
test in two class periods in the last week. The application times of the tests were not considered in the 
implementation period of the study. 

CG (FFL) Practices: In the CG the activities were actualized according to the outcomes in the unit 
“The Systems in Our Body” and were applied face-to-face in line with the constructivist learning 
approach. In the CG all classes were started in line with the recommendations in the primary seventh 
grade science and technology lesson teacher’s book. The previous knowledge testing and curiosity 
arousing stages, the discovery stage, explanation, extension and evaluation stages were applied in 
weekly 4 periods, keeping in line with the 5E cycle lesson plan in the teacher’s book. Methods of 
question – answer, discussion, group work, problem solving etc. were used in classes and the course 
book, student workbook, posters and laboratory materials were used as resources. The appropriate unit 
activities in the course book and student workbook were selected and applied. At the end of each class 
homework from the course book and student workbook was given for the students to come well-
prepared to the next class. The homework was checked and evaluated in the next lesson.  

EG1 (Blended Learning) Practices: In EG1 the activities were actualized according to the outcomes 
in the unit “The Systems in Our Body” and applied weekly for 4 hours as 2 hours of face-to-face and 2 
hours of internet support in line with the 2005 science and technology program and the constructivist 
learning approach with face-to-face and internet supported learning methodologies in a blended way.  

In this group two classes of the weekly 4 hours science and technology lesson were scheduled 
for face-to-face learning and the other two for internet-supported activities. The face-to-face learning 
activities were carried out in the same way as the other groups and some face-to-face activities were 
carried out at the same time with web based activities. Some web based activities were carried out in 
the technology class individually or in groups. Besides the course book, student work book, posters and 
laboratory materials as sources, a virtual classroom application (education portal) was used. The unit 
activities in the course book and student work book, the animations, videos, interactive activities and 
screening tests in the portal and suitable presentations, videos and pictures in other sites were selected 
and used.  

In this group a virtual classroom was formed on the educational portal before the study and 
students were provided to register to this virtual classroom. The researcher selected the interactive 
animations and videos in this portal outside class and prepared homework for the students to come 
prepared to the topics in the next class and this homework was sent to the virtual classroom. Also, 
homework comprising of screening tests and solved questions were prepared over the virtual classroom 
in order to evaluate the student outcomes in the previous lesson and sent back to the students. It was 
followed up daily whether the students received the homework and worked on it. The percentage for 
completion of the homework was also followed up and relevant outcomes were emphasized. The 
students’ scores, answers and correct answers in the screening tests were followed up outcomes-based 
from the system and any subject that was not understood well was repeated briefly in the next class and 
homework on it was given.  
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EG2 (Social Media-Supported Learning) Practices: In EG2 the activities were actualized according 
to the outcomes in the unit “The Systems in Our Body” and applied weekly for 4 hours in line with the 
2005 science and technology program and the constructivist learning approach with face-to-face and 
outside class social-media supported learning methodologies. Unlike the blended learning group, no 
internet was used in the class. 

Face-to-face learning was practiced with question – answer, discussion, group work, problem 
solving methods and course book, student workbook, posters and laboratory materials were used as 
resources. Suitable activities on the unit in the course book and student workbook were selected and 
used.  

In EG2 a Facebook page was opened and the students subscribed to the page from their own 
Facebook accounts. They entered the page at times outside class that they specified to follow up what 
the teacher shared and took notes according to teacher directions. The notes were checked and 
evaluated in the next class. On the Facebook page it was provided that students also shared videos, 
visuals, questions, documents, presentations and educational games and had interactions with each 
other. They asked other students and the teacher about topics they did not understand and also 
answered questions.  

Besides the Facebook page, other social media tools such as YouTube, Slideshare, Dailymotion, 
and Flickr were used. Videos over YouTube, presentations and pdf files with notes over Slideshare, 
photographs and pictures related to the lesson over Flickr were shared. The resources in these sites were 
announced to the students on the Facebook page and shared with them. The students interpreted what 
they learned in the resources they shared and a discussion platform was formed. The teacher checked 
what the students shared and interpreted constantly and gave them feedback.  

Data Analysis 
The analysis of the quantitative data was made on the SPSS 17 program. The significance level 

(p) was accepted as 0.05 in the analysis of the data. The meaningfulness (p) values stated were higher 
than 0.05, which shows that the pre-test data of the students in the control and experimental groups had 
normal distribution. Therefore, inter-group data were evaluated with one-way analysis of variance 
(Anova) from parametric tests. Also, the post hoc techniques Tukey HSD and Games Howell were used 
in order to determine the group, from which the intergroup difference arises. 

The semi-structured interview forms were evaluated by descriptive analysis technique. The 
data obtained according to this approach are summarized and interpreted as to the themes specified 
previously. The data can be organized according to the themes put forward by the research questions 
or presented considering the questions used in the interview and observation processes. In this type of 
analysis, the researcher can accommodate direct quotations frequently and clearly in order to reflect the 
opinions of the individuals s/he interviewed or observed. Also in this type of analysis the essential aim 
is to present the findings obtained in summary and as interpretation to the reader (Creswell, 2008; 
Yıldırım & Şimşek, 2006). The answers in the interview forms have been analyzed at 4 stages with 
descriptive analysis technique. Firstly, in order to form a thematic framework for each question, the 
answers of all students to the questions were read. At the next stage answers and some quotes to be 
used directly were selected according to the thematic framework. At the evaluation stage of the student 
interview form percentage evaluation could not be carried out as the answers of the students stated 
more than one outcome and only the frequency values were given. Frequency distribution was made 
by specifying the number of students numerically answering the themes. The findings were interpreted 
according to the frequency distribution. 
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In this research, it is explained how the results are achieved by defining the data in detail. More 
than one researcher participated in the analysis process to ensure internal validity (Creswell & Miller, 
2000). The data collection process was performed by two researchers, and the same data were 
independently compared after being analyzed by two researchers. The consistency between the two 
researchers' coding was found to be sufficient. The method of investigating to provide external validity 
is described in detail. Glesne and Peshkin (1992) pointed out that data obtained in qualitative research 
are shared with experts in qualitative research and that the reliability of retrieving feedback is increased 
(Yıldırım, 2010). Therefore, the study was shared with a faculty of education academics and feedback 
was obtained. 

Results 

Findings Regarding the First Research Question 
The first question of the research aims to determine whether there is a meaningful difference 

between the AST pre-test – post-test points’ averages of the students in primary school 7th grade science 
and technology lesson, for whom blended learning, social media-supported learning and face-to-face 
learning were applied. 

Table 3. Arithmetic Median and Standard Deviation Results of the CG and EG Students regarding 
Their AST Pre- and Post-Test Points 

 Pre-Test Post-Test 
Groups N  sd  sd 
CG 24 11,708 4,704 15,792 6,290 
EG1 25 12,280 5,653 20,440 5,874 
EG2 25 11,480 3,949 18,080 6,211 
Total 74 11,824 4,767 18,135 6,334 

When Table 3 is examined, it is observed that while the point average of the control group from 
the AST pre-test is 11,708, this value changed to 15,792 in the post-test. The AST pre-test average of the 
EG1 is 12,28 and the post-test points average increased to 20,440. The AST pre-test average of EG2 is 
11,480 and this value reaches 18.080 in the post-test. When the results are evaluated, it is observed that 
at the end of the study the AST point increase of the control group was lower compared to EG1 and EG2 
AST points. While the highest point increase was at EG1, the EG2 students also actualized a rather high 
point increase. 

Table 4. Results of One-way Analysis of Variance for AST Pre-Test Points of KG and EG Students 

Source of Variation Sum of squares df Mean square F p 
Between groups 8,478 2 4,239 0,182 

0,834 Within groups 1650,238 71 23,243  

Total 1658,716 73   

According to Table 4 it is observed that when the AST data applied before the study are 
analyzed, there is no meaningful difference between the success levels of the control and experimental 
groups (p>0.05). Therefore, it has been accepted that before the study the previous knowledge of the 
students in the control and experimental groups was equal.  
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Table 5. Results of One-way Analysis of Variance for AST Post-Test Points of CG and EG Students 

Source of Variation Sum of squares df Mean square F p 
Between groups 264,690 2 132,345 3,527 

0,035 Within groups 2663,958 71 37,521  

Total 2928,649 73   

According to Table 5, it is observed that when the AST data applied after the study are analyzed, 
there is a meaningful difference between the success levels of the control and experimental groups 
(p<0.05). According to the AST results applied after the study, the blended learning and social media-
supported learning group received higher points than the face-to-face learning group. EG1, for which 
blended learning was applied, had the highest point. EG2, where social media-supported learning was 
carried out, had higher performance than the CG with face-to-face learning; however, its success point 
was lower than EG1 with blended learning.  

In order to find out the source of this cumulative difference between groups obtained from one-
way variance analysis, firstly the homogeneity of the variances was examined and it was specified that 
the variances were homogenous (Levene's test= 0,128 and p>0.05). The Tukey HSD test as a post hoc 
technique based on the homogeneity of variances was carried out and the results are displayed in Table 
6. 

Table 6. Tukey HSD Test Results for AST Post-test Points of the CG and EG Students 

Groups Mean difference (I-J) p 

CG 
EG1 -4,648 0,026 
EG2 -2,288 0,396 

EG1 
CG 4,648 0,026 
EG2 2,360 0,366 

EG2 
CG 2,288 0,396 
EG1 -2,360 0,366 

For paired comparison of the AST of the students receiving classes with different teaching 
methods, the Tukey HSD test from supplementary calculations was carried out. According to the results 
in Table 6, there was a meaningful difference (p<0.05) at the academic success post-test points of the CG 
and EG1 groups in favor of EG1. There was no meaningful difference at the academic success post-test 
points of the CG and EG2 students (p>0.05). No meaningful difference was observed between the 
academic success post-test of EG1 and EG2 students (p>0.05). This shows that the EG1 students, for 
whom blended learning was applied, increased their academic success points in a meaningful way 
compared to the control group, the EG2 groups, for whom social media-supported learning was 
applied, increased their academic success considerably, but that this increase is not meaningful.  

Findings Regarding the Second Research Question 
The second research question aims to determine whether there is a meaningful difference 

between the MSFLS pre-test – post-test points’ averages of the students in primary school 7th grade 
science and technology lesson, for whom blended learning, social media-supported learning and face-
to-face learning were applied. 
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Table 7. Arithmetic Median and Standard Deviation Results of the CG and EG Students regarding 
Their MSFLS Pre- and Post-Test Points 
  Pre-Test Post-Test 
Groups N  sd  sd 
CG 24 89,708 16,596 90,500 14,488 
EG1 25 91,120 9,748 99,240 6,132 
EG2 25 89,480 17,462 95,080 11,975 
Total 74 90,108 14,792 95,000 11,767 

As displayed in Table 7, while the point average of the control group from the MSFLS pre-test 
is 89,708, this value was 90.500 in the post-test. The pre-test average of EG1 in MSFLS is 91,120 and the 
post-test points display that it increased to 99,240. The MSFLS pre-test average of EG2 is 89,480 and this 
value is 95.080 in the post-test. An evaluation of the results obtained shows that while there was almost 
no change in the MSFLS points of the control group, the MSFLS points of EG1 and EG2 students 
increased.  

Table 8. Results of One-way Analysis of Variance for MSFLS Pre-Test Points of CG and EG Students 

Source of Variation Sum of squares df Mean square F p 

Between groups 39,297 2 19,648 0,088 0,916 
Within groups 15933,838 71 224,420   
Total 15973,135 73    

As shown in Table 8, an analysis of the MSFLS data before the study displays that there is no 
meaningful difference between the motivation for learning science of the control and experimental 
groups (p>0.05). Therefore, it has been considered that the pre-motivation for learning science of the 
students in the Control and Experimental Groups before the study was equal. 

Table 9. Results of One-way Analysis of Variance for MSFLS Post-Test Points of CG and EG Students 
Source of Variation Sum of squares df Mean square F p 
Between groups 935,600 2 467,800 3,621 0,032 
Within groups 9172,400 71 129,189   
Total 10108,000 73      

As shown in Table 9, an analysis of the MSFLS data applied after the study displays that there 
is a meaningful difference between the motivation of the control and experimental groups for learning 
science (p<0.05). According to the MSFLS results applied after the study, it is observed that the EG1 
group, for which blended learning was applied and the EG2, for which social media-supported learning 
was applied, received higher points compared to the control group, for which face-to-face learning was 
applied and that post-motivation was higher. EG1 with blended learning had the highest motivation 
point average. EG2, for which social media-supported learning was applied, had a higher motivation 
level compared to the control group with face-to-face learning; however, motivation was lower than 
EG1 with blended learning.  

In order to find out the source of this cumulative difference between groups obtained from one-
way variance analysis, firstly the homogeneity of the variances was examined and it was specified that 
the variances were not homogenous (Levene's test= 5,188 and p>0.05). The Games - Howell test as a post 
hoc technique used at non-homogenous variances was carried out and the results are displayed in Table 
10. 
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Table 10. Games Howell Test Results Carried out for the MSFLS Post-test Points of CG and EG 
Students 
Groups Mean difference (I-J) p 

CG 
EG1 -8,740 0,027 
EG2 -4,580 0,457 

EG1 
CG 8,740 0,027 
EG2 4,160 0,282 

EG2 
CG 4,580 0,457 
EG1 -4,160 0,282 

For paired comparison of the MSFLS Post-test points of the students receiving classes with 
different teaching methods, the Games-Howell test from among supplementary calculations was 
carried out. According to the results in Table 10, there was a meaningful difference (p<0.05) between the 
CG and EG1 students’ post-test points for motivation for learning science in favor of EG1. There was no 
meaningful difference of the CG and EG2 students’ motivation for learning science post-test points 
(p>0.05). No meaningful difference was observed between the post-test points for motivation for 
learning science of EG1 and EG2 students (p>0.05). This shows that the EG1 students, for whom blended 
learning was applied, increased their MSFLS points in a meaningful way, the EG2 groups, for whom 
social media-supported learning was applied, increased their MSFLS points considerably, but that this 
increase is not meaningful compared to the control group.  

Findings Regarding Third Research Question 
Qualitative Research Findings of EG1 (Blended Learning) Students 
The benefits of the Blended Learning 

Table 11. EG1 Interview Form 1. Question Findings 
Codes Frequencies 
Academic success, better learning 9 
Motivation 7 
Attitude 7 
Self-Learning 6 

According to Table 11, it is observed that the blended learning practices used in the science and 
technology lesson “The Systems in Our Body” unit increased the academic success of the students and 
had positive impacts on their motivation for learning science. Below are the students’ opinions: 

 “It was beneficial for me. It motivated me. It increased my success. Our lessons were fun. This 
increased my motivation. It also enabled to retain the information for longer time.” (1. Student) 
"We learn by doing all the experiments we can do in science and technology lessons that we need 
to learn. We also learn by ourselves. We repeat what we have learned in school. We are learning 
ourselves first with the assignments given. With the notes we receive, we make what we learn 
permanently. We repeat what we have learned so that full learning takes place.” (2. Student)  
“Science and technology lesson provided me with the motivation to study more so I received 
higher marks. Thanks to these courses, I started enjoying science more, which pushed me to study 
harder.” (5. Student) 

  



Education and Science 2017, Vol 42, No 191, 69-90 D. Akgündüz & O. Akınoğlu 

 

80 

The Conveniences of the Blended Learning 

Table 12. EG1 Interview Form 2. Question Findings 
Codes Frequencies 
Academic success, better understanding 7 
Supporting the science lesson 4 
Preparation and practice for the exams better 4 
More fun science lesson, increase motivation 2 
Active participation the science lesson 1 

According to Table 12, the students stated that blended learning provided conveniences for 
being successful, supporting the science lesson for better comprehension, increasing motivation for the 
science lesson, learning the lesson with more fun and receiving better grades from the examinations by 
preparing and practicing for the exams better. Below are the students’ opinions:  

“I retain the topic very efficiently as we learn visually and by listening. In addition, practicing 
the lesson in the class makes it much better and complete.” (3. Student) 
"I started to practice more because of the classroom activities and the assignments" (4. Student) 
"The convenience he provided helped me with my exams. It provided great support for my 
courses. "(10. Student) 

The Difficulties in the Implementation of the Blended Learning 

Table 13. EG1 Interview Form 3. Question Findings 

Codes Frequencies 
The problems to access internet and education portal  5 
No difficulty 4 
The difficulties in the activities 3 
Completing homework on time and as expected 2 
Lack of opportunity of asking question and interaction 1 

According to Table 13, it is observed that the students had sometimes problems to access 
internet, they could not find time to access internet, some had difficulties in the activities, they could 
not interact with each other and with the teacher, and also they had problems with the errors on the 
internet site or the server. It is found out from the answers that some students did not encounter any 
difficulties. Below are the students’ opinions: 

“Sometimes there was an internet failure. There were errors on the site. Therefore, I could not 
use the site on some days.” (1. Student) 
"I have difficulty understanding the information and not being able to ask if I have a 
responsibility" (8. Student) 
"Sometimes I was not able to do interactive activities, so I was having difficulties." (9. Student) 

  



Education and Science 2017, Vol 42, No 191, 69-90 D. Akgündüz & O. Akınoğlu 

 

81 

The Attitude Toward the Blended Learning 

Table 14. EG1 Interview Form 4. Question Findings 
Codes Frequencies 
Academic success, better understanding, permanent learning 6 
Supporting the lesson and examinations 5 
Fun, Motivated for the lesson 3 
Negative statement: The lesson should be made in class, lack of opportunity of 
asking question 

2 

Self-improvement 1 

According to Table 14, the students wanted the implementation to continue as blended learning 
increased success, lead to better understanding and comprehension, motivated for the lesson, supported 
examinations and was fun. Below are the students’ opinions: 

“This type of class is both a lot of fun and it also enables me to have more interest in the lesson.” 
(11. Student) 
“It motivated me for my lessons and made me more successful.” (1. Student) 
"I can look at the subject which I have a difficult time to understand, I can solve the exams." 
(Student 12) 

The Opinions regarding the Application of the Blended Learning Activities 

Table 15. EG1 Interview Form 4. Question Findings 
Codes Frequencies 
Enjoyable, nice 10 
Better understanding and learning 6 
Usefulness 2 
Time saving 1 

According to Table 15 it has been determined that the opinions on the section taught over the 
educational portal outside class that makes up the web-based section of blended learning, this type of 
learning provides better learning, better comprehension and fun at the activities. Below are the students’ 
opinions: 

“I liked these activities very much, they were a lot of fun. I can comprehend things better with 
fun. Animations and other similar things were very colorful.” (11. Student) 
"I think it's useful to take homework out of school time. Because it is not a waste of time. "(2. 
Student) 
"Very good work, for example, I believe I now have a good understanding in the subject of human 
body." (3. Student) 

EG2 (Social Media-Supported Learning) Qualitative Research Findings 
The Benefits of the Social Media-Supported Learning 

Table 16. EG2 Interview Form 1. Question Findings 

Codes Frequencies 
Academic success, better learning 14 
Motivation 6 
Attitude 5 
Self-Learning 5 
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According to Table 16, it is observed that social media-supported learning increased the 
students’ academic success, that it changed their motivation for learning science and their attitude 
towards the science lesson and that it also had a positive impact in terms of self-learning skills. Below 
are the students’ opinions: 

“My classroom performance increased as I used the social media outside class. I started 
participating more in lessons. My exam grades got better. I started having more voice in classes. 
I also started answering more questions in the exams.” (8. Student) 
"Participation in the course has helped me to understand the issues I do not understand about 
science and technology. My knowledge on science has increased. The lesson I thought so hard 
before is now easy. I got higher grades on the exams. The science and technology course has 
become more fun to me. "(1. Student) 
"I learned more fun lessons for the social media. I was more productive than science and 
technology lessons and my exam grades were improved and I was not worried about my ability 
to enter the classroom and helped me to feel more peaceful. "(3. Student)  

The Conveniences of the Social Media-Supported Learning 

Table 17. EG2 Interview Form 2. Question Findings 
Codes Frequencies 
Carrying out the activities with fun, reinforcing the topics at any time 10 
Preparation for the exams and studying 5 
Asking each other questions, interacting with each other and exchanging ideas 4 
Doing their homework, finding resources for homework 3 
The ability of using the internet and social media 2 
Lesson participation increase 1 

According to Table 17 it has been determined that social media-supported learning provides 
conveniences for answering test questions, carrying out the activities with fun, having fun, reinforcing 
the topics, asking each other questions, interacting with each other and exchanging ideas, studying and 
revising with fun when they like and doing their homework. Below are the students’ opinions: 

“When we have an exam, I have the opportunity to just open the Facebook page and watch the 
video whenever and wherever I like and make comments. There is the convenience of watching 
the videos of the topics we did at school on the Facebook page for lesson review.” (10. Student) 
“I can easily do homework. I can ask questions to my friends and teachers. I had the opportunity 
to share my ideas and had a page I could work on in my exams.”(9. Student)  
“I am working with help, I can find the answers to questions that I do not know immediately, 
and I do not have difficulties with questions and now I like science lessons more.” (2. Student) 

The Difficulties in the Implementation of the Social Media-Supported Learning 

Table 18. EG2 Interview Form 3. Question Findings 
Codes Frequencies 
Difficulties in accessing the internet on time if any 5 
Problems with finding resources to sharing them 4 
Deciding whether their sharing was accurate and reliable 4 
Not loading web pages 2 
To comment back and forth 2 
No problem 1 



Education and Science 2017, Vol 42, No 191, 69-90 D. Akgündüz & O. Akınoğlu 

 

83 

According to Table 18, it has been determined that students had problems with finding 
resources to share and in sharing, that some had difficulties in accessing internet on time or accessing 
internet at all and therefore were behind in the lesson and also that they had problems with deciding 
whether their sharing was accurate and reliable. Below are the students’ opinions: 

“Sometimes I could not access the internet and could not learn some things for that day. I could 
not do the homework given by the teacher if there was any.” (3. Student) 
 "I doubted if some of the resources were right. And in some cases I had to search for new sources. 
"(5. Student) 
"I can not access Facebook when we have some important exams or assignments. My other 
friends commented until I wrote a video comment there. The difficulty I had with it was that I 
did not always have the time to go to the Facebook page. "(10. Student) 
The Attitude toward the Social Media-Supported Learning 

Table 19. EG2 Interview Form 4. Question Findings 
Codes Frequencies 
Academic success, better learning and easy learning 8 
Enjoyable learning, motivation and attitude 7 
Studying, research, repetition 5 
Sharing information continuously 2 
Active participation in lessons 1 

According to Table 19 the students wanted to continue learning with social media because it 
increased success, it encouraged studying better, it facilitated studying, it was fun, it impacted the 
perspective on the lesson positively and it motivated for the lesson. Below are the students’ opinions: 

 “It is a lot of fun. It contributes to my classes and my mind was reinforced. I participated more 
in classes and it was very beneficial for me.” (1. Student) 
"It has been very good to me because I could spent some leisure time in social media. I would 
really like the social media be utilized more effectively in all the other courses. "(3. Student) 
"The Facebook page we use made a contribution to us and made learning fun." (10. Student) 

Additional Requirements for the Social Media-Supported Learning Activities 

Table 20. EG2 Interview Form 5. Question Findings 
Codes Frequencies 
Comprehensive and organized web sites 8 
More experiments 3 
Video conversation with teachers 2 
Sharing music 2 
Using social media at school 1 
Using the other social media tools 1 
More Tests 1 

According to Table 20 the students wanted additional practices such as a more comprehensive 
and better organized internet site to support the lesson, more experiments and video talk with the 
teacher. Below are the students’ opinions: 

 “A site that explains the activities to us through video and specific screening tests with topic 
titles would be very good.” (11. Student) 
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"I would like to have a face-to-face interaction with the teacher (maybe via the video-chat) and 
wish to pose questions that I can possibly have a difficult time to understand. " (4. Student) 
"I would like to design a new website and keep the side updated with recent information" (5. Student. 

Discussion, Conclusion and Suggestions 

As a result, it was observed that blended learning increased academic success and motivation 
for learning science meaningfully compared to face-to-face learning and that although social media-
supported learning impacted academic success and motivation for learning science positively, it did not 
create a meaningful difference compared to face-to-face learning. On the other hand, there was no 
significant difference in terms of academic success and motivation between blended learning and social 
media supported learning. 

In the literature, studies focused on improving the success of the blended learning and ensuring 
it to learn permanently (Balaman & Tüysüz, 2011; Collis, 2003; Ceylan & Elitok Kesici, 2017; Dağ, 2011; 
Rovai & Jordan, 2004; Sarıtepeci & Çakır, 2015; Özerbaş & Benli, 2015; Uluyol & Karadeniz, 2009; Uzun 
& Şentürk, 2010). As in quantitative data, blended learning according to student views offers advantages 
such as augmenting success, better understanding, motivating and making the lesson fun. These results 
support the research in the literature (Balaman & Tüysüz, 2011; Dağ, 2011; Dziuban, Hartman, & 
Moskal, 2004; Eng, Lim, Hiong, & Yong, 2007; Kirişçioğlu, 2009; Lilje & Peat, 2007; Lin, 2008; Pearcy, 
2009; Uluyol & Karadeniz, 2008, 2009; Yaman & Graf, 2010; Yılmaz, 2009). It is believed that while 
implementing blended learning, using a comprehensive learning portal along with face-to-face 
learning, using all information, visuals, interactive activities outside class for homework, having the 
tests and homework done in a particular period of time, following student performance constantly and 
using great many videos, visuals etc. in the lesson along with the internet statistically provided the 
group with blended learning to have a higher and more meaningful success.  

According to both qualitative and quantitative data, the motivation for learning science of the 
blended learning group students increased at a rather high level and it was determined that the students 
were happy to be in this kind of an environment. The study of Eng et al. (2007) supports this view as 
well. It is also generally pointed out in the literature that student motivation increases with blended 
learning and the students enjoy the environment more (Çolakoğlu, 2009; Dziuban & Moskal, 2001; 
Kistow, 2011; Yılmaz, 2009). The advantageous aspects of blended learning provided the students to 
adopt this model generated motivation for the lesson to be taught in this way. In spite of all these 
advantages, some disadvantages regarding the web part of blended learning are encountered such as 
the occasional difficulties in accessing internet, server errors, not being able to interact with the teacher 
and not being able to find time outside class. These disadvantages cause problems for the students such 
as their not being able to do the activities, write the exams and the homework on time.  

Although the social media-supported learning group did not increase its AST post-test points 
meaningfully compared to the face-to-face learning group, there was a considerable increase in their 
success point averages and using social media made positive contributions to the students’ success. 
According to some researches, the social networks used in social media-supported practices increases 
students’ success and reinforces their learning (Ajjan & Hartshorne, 2008; Junco, 2012). These positive 
effects, which were also seen in this study, did not cause a significant increase. 

Although the motivation for learning science of the social media-supported learning group did 
not increase quantitatively in a meaningful way, it is observed that there has been a considerably higher 
point increase compared to the face-to-face learning group. We encounter this increase in the motivation 
of the students in this group at the student interviews as well. Similarly to the results of this study, 
(Ajjan & Hartshorne, 2008; Moradabadi et al., 2012) it is pointed out that tools such as blog, wiki, podcast 
and social networks increase the lesson satisfaction and lesson motivation of the students. 

It is evident that social media-supported learning has many advantages like blended learning. 
These are that it is fun and enjoyable, that it supports reinforcement for the topics that it provides 
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opportunities for the students to interact with each other, to ask each other questions, to exchange ideas 
and to do their homework. Due to all these advantages the students pointed out that they wanted to 
continue social media-supported learning. Some disadvantages of social media-supported learning that 
have been determined are that there are questions on the reliability of the sources, there are problems 
to access internet and students cannot find time. These problems caused the students not to be able to 
carry out the activities shared over social media on time and thus, decreased the impact of social media. 
It is also believed that the realization of sharing on Facebook used for social media only happened 
through areas such as timeline or walls and this was an obstacle for an effective learning environment. 

Social networks do not offer a learning model on their own; however, they can be used as a 
supporting tool to provide better learning and to increase motivation. Along with the increase of the 
significance of the use of social media in education, social media sites are established worldwide for 
educational purposes solely and they are becoming widespread. It is believed that increase in success 
and motivation can be provided with the use of these social media sites that serve educational purposes 
only. 

The current study was conducted within “Systems in Our Body” as a curricular unit. In the 
study group of blended learning, one content portal was performed; a four-hour lecture was maintained 
through face-to-face lecturing for its two hours, and remaining two hours was dedicated to web-
supported procedures. For the social-media-supported study group, Youtube, Slideshare, Dailymotion, 
Flickr were used in addition to Facebook that was mostly used and considered. The current study had 
been limited in terms of use of “Systems in Our Body” as a curricular unit, computer using levels, 
facilities of having internet, internet usages, and frequencies of accessing Facebook and Youtube for 
both of the student groups who are involved in experimental and control group. It is assumed that the 
uncontrolled variables have equal effects on all three groups, the study group responds objectively and 
sincerely to the questions in the data collection tools, and the only difference between the experimental 
and control groups were the applied teaching methods. In order for a social media supported learning 
to be successful, other social media tools can be utilized effectively, a comprehensive educational social 
networking site can be created, and communication and interaction with the teacher can be achieved. It 
may also be more useful to integrate a regular and comprehensive internet site, which is also used for 
blended learning, with social media tools. This research which was carried out at the 7th grade level can 
also be carried out in other levels and units. Moreover, the time spent on the face-to-face part of the 
blended learning can change at different rates. 
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Appendix 1. Semi-Structured Interview Questions 

 

EG1 

1- Do you think that the science and technology class supported with the educational portal and 
classroom activities (experiment, activity etc.) provided benefits for you? If yes, in what terms 
were these benefits? Please explain. 

2- What were the benefits that learning the science and technology lesson supported with internet, 
the educational portal and classroom activities (experiment, activity etc.)? 

3- What were the difficulties you encountered while you were learning the Science and Technology 
lesson supported with the internet, Education Portal and classroom activities (experiment, 
activity etc.)? 

4- Would you like to continue to learn the Science and Technology lesson supported with the 
internet, Education Portal and classroom activities (experiment, activity etc.)? Why? 

5- What are your opinions on the activities carried out over the educational portal (homework, 
examinations, and other lesson resources) outside class? 

EG2 

1- Do you think that the science and technology lesson that we had using social media outside class 
(Facebook page, YouTube, Google etc.) was beneficial for you? If yes, in what terms were these 
benefits? Please explain. 

2- What were the conveniences learning the Science and Technology lesson supported with social 
media (Facebook page, YouTube, Google etc.) provided for you? 

3- What were the difficulties you encountered while you were learning the Science and Technology 
lesson supported with social media (Facebook page, YouTube, Google etc.)? 

4- Would you like to continue to learn the Science and Technology lesson supported with social 
media (Facebook page, YouTube, Google etc.)? Why? 

5- What other activities would you like to have in the Science and Technology lesson in addition 
to the social media (Facebook page, YouTube, Google etc.) practices? 



<<

  /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



