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Abstract: This research study is aimed at: (1) developing multimedia of English vocabulary instruction in year-
five of the elementary school, (2) revealing the quality of the developed instructional multimedia viewed from
the aspects of content, instruction, appearance, and programming, (3) revealing the aspect of attraction of the
developed instructional multimedia, and (4) revealing the learning mastery of the students after using the
developed multimedia. This study was developmental research. The research validators included one expert in
English education and one expert in instructional multimedia. The research subjects consisted of three students
for the one-to-one try-out and twenty students for the large group try-out. The instruments employed in this
study were a questionnaire, observation guide, and pre-test and post-test. The data were analyzed by using
descriptive statistics. The findings of the study are: (1) the development of English vocabulary instructional
multimedia in year-five of the elementary school proceeded in six steps, namely, analyzing, designing,
producing, validating, revising, and trying-out; (2) the quality of the developed instructional multimedia viewed
from the aspect of content, instructional, appearance, and programming is good. The score range of 1 to 5, the
content aspect shows a mean score of 3.75, the instructional aspect shows a mean score of 3.71, the appearance
aspect shows a mean score of 3.87, and the aspect of programming shows a mean score of 3.75; (3) the aspect
of attractiveness shows that the developed instructional multimedia was very interesting: in the one-to-one
tryout, of the three students observed, two students indicated that the product attraction was very interesting,
and one student indicated that the product attraction was interesting; in the large group try-out, of the twenty
students observed, twelve students indicated that the product was very interesting, and eight students indicated
that the product was interesting; and (4) learning by using instructional multimedia has good impact on
students’ mastery learning: in the large group try-out, out of twenty students, nineteen students (95%) have
accomplished mastery learning in the English vocabulary instruction.

Key words: development, multimedia, vocabulary

1. Introduction

English learning in primary school during this time is still using conventional method. In
teaching the teacher only rely on the classical lecture method. The teacher is not using the other media
besides book. Learning methods like this does not fulfill the principles of effective learning and
empowering the students potential. Based on the statements above, both teachers and students in
primary schools are needed to innovate the instructional media. Basically the media is supporting
facilities which are used in teaching so that educators can transfer the material easier. In using the
media we must see what things that we are going to give to the students. The instructional media
innovation is used to improve the quality of learning.

One of the products of technology that can be used as an innovation in learning is computer.
As it is said by Ruseffendi (1984:420) that, learning media which is based on the computer can make
the students’ behavior become positive. One of the advances in information technology and
communication is multimedia. Molenda said that today examples of multimedia education and
training include slides with synchronize audio tapes, videotapes, cd-roms, dvd, the worldwide web,
and virtual reality (Molenda, 2005:141). By using multimedia it is expected children more interested
in knowing the information. The more quality applications from the media , the more children have a
lot of variety in learning so that the learning activities will be no bored, especially in English. English
as one of the education which is provided to children will be delivered easily to the child by using
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multimedia. Introducing English from an early age children are expected can master and communicate
by using the English language. Multimedia can be used to support the learning process.

2. Multimedia

According to Barker & Tucker (1990) multimedia is defined as a collection of various
different media equipment used for presentations. Tan Seng Chee & Angela FL Wong (2003: 217)
states that traditionally multimedia refers to the use of multiple media, whereas in today's multimedia
refers to the combined use of multiple media in the presentation of learning through computers.
Hackbarth (1996: 229) emphasizes that hypermedia and hypertext, including computer-based
interactive multimedia. Philips (1997: 12) states that interactive multimedia has potential to create a
multisensory environment that supports a particular way of learning.

Agnew, Kellerman & Meyer (1996: 8) states that the term multimedia is more focused on the
interactivity between the users of the media with the media. Constantinescu (2007: 2) states that
"Multimedia Refers to computer-based systems that use various types of content, such as text, audio,
video, graphics, animation, and interactivity”. Multimedia which is developed in this study is a
multimedia in english vocabulary learning for the fifth grade of primary school. This study develops a
tutorial model of learning multimedia that can be used in learning both classical and individually. The
language learning on the aspects of English vocabulary learning in this study is based on one of the
characteristics of elementary school student Schematic of the multimedia components can be seen
from the figure below:

MULTIMEDIA COMPONENTS

v v ! v

AUDIO VIDEO PICTURE TEXT ANIMATION

Figure 1. Schematic picture of Multimedia Components
3. Vocabulary

Abu Bakar Suleiman, A. Gani & Syafri K. (1986: 6) states that the word is derived from
Sanskrit vocabulary Koca and katha. Both words are absorbed into Indonesian as a compound word.
Without extensive vocabulary, a person will not be able to use the structure and function of language
in communication in a comprehensive manner. Tarigan (1986: 2) states that a person's language
quality depends on the quality of the language vocabulary possessed. The richer vocabulary
possessed, the greater in using the language.

One of the reasons why teachers learnt vocabulary is to facilitate the students in improving
reading comprehension (Pikulski & Templeton, 2004: 5). Knowledge of vocabulary is the center of
expertise in the language. Therefore, learning vocabulary is something that is very important.
Learning vocabulary in this case concerns the teaching and learning vocabulary. Nation (2001: 107-
108) mentions three procedures of vocabulary teaching, namely: recycled words, the second-hand
cloze, and the vocabulary interview.

4. The using of Multimedia in Vocabulary Mastery

English vocabulary mastery is really important in order to communicate something, if
someone choose the wrong vocabulary in a sentence it will give significant effect to the sentence, as
stated that “Research has shown that lexical errors tend to impede comprehension more than
grammatical errors, and native speaking judges tend to rate lexical errors as more serious than
grammatical errors” (Schmitt, 2000:155). Mastery of vocabulary also obtain for the native speakers’
themselves. So it can be said that someone has mastered the vocabulary if a learner can communicate
with someone effectively. According to Wood (2001: 15), the use of multimedia learning has
potential to improve learning vocabulary. In multimedia learning can be presented in the form of
games, hyperlinks, hypertext, and animation.

751



Liu, C.-C. et al. (Eds.) (2014). Proceedings of the 22™ International Conference on Computers in
Education. Japan: Asia-Pacific Society for Computers in Education

5. RESEARCH METHODOLOGY

This research is a developing research. According to Borg&Gall (2003:772), the development
of research is oriented research in developing and validating the product which is used in education.
The same thing also expressed by Gay (1981: 10) that development research is not to create a theory
or test the theory but to develop effective products to be used in school.

In this study, model which suitable is a model of research development Borg & Gall (2003:
775) and the development model of instructional design Dick, Carey & Carey (2005: 1). The
development model adapted to produce a simpler model of development, which serve as a foundation
in research.

This research through six phases as the following. First is the requirement analysis phase. The
purpose in this stage is to collect information which is relevant with the requirement for the
development of multimedia learning English vocabulary of fifth grade elementary school. The second
is the instructional design development. The purpose in this stage is to develop the instructional
design to produce a syllabus as a basis for developing multimedia learning. The third is the stage of
production or multimedia development. The purpose in this stage is to produce the initial product, and
subsequently tested or implemented in a computer to determine if the results are expected or not.
Fourth is the expert validation stage. This stage is to determine the feasibility of the product which is
developed. Fifth is revised. This stage is to improve the quality of products based on the suggestions
from the material experts revision and media experts. Sixth is to test the product. This phase was
conducted to determine the attractiveness of multimedia which is developed for students and to get the
results of pre-test and post-test.

Validator of the study consisted of one person material experts and a media expert. The
material expert is assessing the content aspects and learning; media experts is assessing the aspects of
the display and programming. Subject of research is the students of Elementary School fifth grade in
SD Bakti Mulya 400 numbered twenty-three students. In one-on-one trials involving three students
consisting of two male students and one female student. While the trial involves a large group of
twenty students is seven boys and thirteen girls. The age of students who take the test ranged from 10
to 12 years.

The data collection instrument which is used was a questionnaire, observation, pre-test and
post-test. Questionnaire was used to obtain the data which is related to the quality of materials and
quality of media feasibility. Observation is used as a guide in making observations on the attitudes of
the students during the process of testing to determine the attractiveness of the product for students.
The pre-test and post-test was used to determine the students’ mastery learning after using the
multimedia products which is developed.

The type of the data in this study is qualitative and quantitative. Data was analyzed by
descriptive statistics. Qualitative data in the form of comments and suggestions for improvement of
the products and materials experts and media experts described descriptively analyzed qualitatively to
revise the products developed . Quantitative data is a data in the form of material expert assessment
and media experts , the results of observation scores , and the results of pre - test and post - test .
Quantitative data analysis is described as follows. first , quantitative data of material expert
assessment scores and media experts which is analyzed descriptively with the reference from
conversion table which is adapted from Sukardjo (2005 : 53-54). It is present in the table 1 as follow:

Tabel 1: Quantitative Data Conversion to Qualitative with 5 Scale

Value Score Interval Criteria
A X>4721 Excellent
B 3,40 <X <4721 Good
C 2,60 <X <340 Enough
D 1,79 <X <2,60 Not enough
E X<1,79 Fair
Note:

Ideal Maximum Score=5 X i = %4(5+1) = 3
Ideal Minimum Score= 1/6(5-1) = 0,67
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Second , quantitative data of product appeal observation results is converted into qualitative
data based on the conversion value adapted from Sukardjo (2005 : 53-54 ).

Table 2: Quantitative Data Conversion to Qualitative Data for Development of The Media

Value Score Interval Criteria
A X > 12,806 Very Interesting
B 9,602 <X <12,806 Interesting
C 6,398 <X <9,602 Interesting enough
D 3,194 <X <£6,398 Less interesting
E X<3,194 Very Uninteresting
Note:

Maximum Score =1x16 =16 Xi=% (16 +0) =8
Minimum Score =0 x 16 =0 SBi = 1/6 (16 — 0) = 2,67
X = Actual Score

Third , the data of pre-test score and post-test were analyzed by calculating the percentage of
students who have obtained a score of 70 and change the percentage of mastery learning quantitative
data into qualitative data.

Table 3: Learning Completeness Percentage Conversion to Qualitative Data

Percentage (%) Criteria
90<X Excellent
80 <X <90 Very Good
70 <X <80 Good
60 <X <70 Less
X <60 Fair

6. RESULT AND DISCUSSION

The development of multimedia products in English vocabulary learning of fifth grade
primary school begins with requirement analysis, instructional design development, product
development, expert validation, product revisions, and then product trials. Based on the steps, it has
been produced the research data which is become the results and discussion of the research, namely:
the results of the data expert validation, observation data, and data from the pre-test and post-test. The
research results will be discussed as follows.

a. Data of Expert Validation

Data of Expert validation is data obtained based on the expert material assessment and media
experts through questionnaires. Material experts assess the content and the learning aspect, media
experts assess the aspects of display and programming. After analysis, it is obtained that the average
scores from material expert 3.75 and 3.71 for the aspect of learning. By using the score range of 1 to
5, the average assessment scores of material expert for content aspects and learning according to the
conversion guidelines 5 scale is classified as a good criteria. Meanwhile, the average scores of media
experts for display aspect 3.87 and programming aspects of 3.75. The average scores of media experts
for display aspect and programming aspects classified as a good criteria. With the results above, it
was concluded that multimedia learning English vocabulary fifth grade elementary feasible to use in
learning both in content aspect and learning or aspects of the display and programming aspects for
obtaining the scores average overall "B" or classified criteria "Good ". This conclusion is accordance
with the values specified in the feasibility of this research that when the material experts and media
experts give a minimum scores "C" or by the criteria of "enogh", the products which is developed are
considered feasible to use in learning.
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b. Data Observations

Based on the test results one by one, it is known that two of the three students show their
interested on the multimedia which is developed in the criteria "very interesting"”, while a student
show the attractiveness of the media on the criteria of "interesting™. In a large group it is known that
twelve students from twenty students were observed shows the attractiveness of the product on the
criteria of "very interesting”. While eight students show the attractiveness of the product in the criteria
of "interesting”. Attractiveness criteria is derived based on the conversion of quantitative data to
gualitative data according to a scale of 5 Sukardjo (2005: 53-54).

With the results of the trial one-on-one and large group trials, we can conclude that the
products which is developed "very interesting”. This conclusion is gotten because more than half of
the students indicated the attractiveness of products are on the criteria of "very interesting".

c. Data Results Pre-test and post-test

The purpose of pre-test and post-test is to obtain the students’ data score to determine the
student’s mastery learning after using the product which is developed. Based on the minimum value
of mastery learning standards that has been established is 70, it is known that in a large group test of
20 students, there are 19 students who complete in learning English vocabulary and only one student
who did not complete learning English vocabulary. Thus, the percentage of mastery learning students
is 19: 20 x 100% = 95%. Furthermore, the percentage of this completeness is converted into
gualitative data to determine the criteria. By referring to the percentage conversion of learning
mastery becomes qualitative data, it is known learning mastery learning is 95% the criteria is
"Excellent”. With these results, it can be concluded that english vocabulary learning multimedia in
fifth grade elementary gives positive impact on students' mastery learning and facilitate the students to
learn English vocabulary.

7. CLOSING

The result of development research can be summarized as follows. First, the development of
multimedia in English vocabulary learning in fifth grade elementary school has been done through six
stages, namely: conducting requirement analysis, developing instructional design, developing learning
multimedia product, validating the expert, doing a revision, and conducting trials.

Secondly, if it seen from content aspect and learning aspect, the quality of multimedia which
is developed the rated is "good" by the material expert. The "good" critera is known through 5 scale
score conversion table. The average of assessment score of material expert in content aspect is 3,75
and The average of assessment score of material expert in learning aspect is 3,71.

Third, if it seen from the display aspect and programming aspects, the quality of learning
multimedia which is developed the rated is "good" by media experts. Media experts give an
assessment in display aspet with average score 3,87 and programming aspects with an average score
3,75.

Fourth, based on the observation, it was concluded that the attractiveness of the product is
"very interesting", because more than half of the students stated that the product is "very exciting".
The attractiveness criteria is identified through conversion guideliness table of quantitative data to
media’s fascination which is developed.

Fifth, the use of multimedia has a positive impact on students' mastery learning. From twenty
students who had followed the trial in a large group of students there is one student who did not
complete learning English vocabulary and 19 students (95%) completed the study with an average
score of 16.25 or 81.25 from maximum score of 100. Mastery learning is classified as "Excellent".

Acknowledgements

We would like to thankful for all the people that support this paper. We hope that this paper
can give a great contribution especially in Information, Communication and technology for education.

754



Liu, C.-C. et al. (Eds.) (2014). Proceedings of the 22™ International Conference on Computers in
Education. Japan: Asia-Pacific Society for Computers in Education

Authors

SYAIFUL ROHIM is a senior researcher from University of Muhammadiyah Prof. Dr. Hamka
(UHAMKA) Indonesia, Doctoral of Political and Communication.

LINA YULINDA is an English teacher from Bakti Mulya Senior High School with a lot of
experience in teaching by using ICT

References

Agnew, P. W., Kellerman, A. S. & Meyer, M. J. (1996). Multimedia in the classroom. Boston: Allyn
and Bacon.

Borg, W. R. & Gall, M. D. (2003). Educational research: an introduction (7th ed.). New York:
Longman, Inc.

Constantinescu, A. 1. (2007). Using technology to assist in vocabulary acquisition and reading
comprehension. The Internet TESL Journal, Vol. XIII, No. 2, February 2007

Dick, W., Carey, L. & Carey, J. O. (2005). The systematic design of instruction. Boston: Harper
Collin College Publisher.

Gay, L R. (1981). Educational research: Competencies for analysis & application. (2nd ed.).
Colombus: Charlie E. Merrill Publishing Co.

Hackbarth, S. (1996). The educational technology handbook: A comprehensive Guide. Englewood
Cliffs: Educational Technology Publication, Inc.

Molenda, M. Smaldino, Sharon E, dkk (2005). Instructional Technology and Media For Learning.
New Jersey: Pearson Merill Prentice Hall

Nation, I. S. P. (2001). Learning vocabulary in another language. Cambridge: Cambridge University
Press.

Philips, R. (1997). A practical guide for educational applications. London: Kogan Page limited.

Pikulski, J. J. & Templeton, S. (2004). Teaching and developing vocabulary: key to long-term reading
success.

Ruseffendi (1984). Dasar-dasar Penelitian Pendidikan dan Bidang Non Eksakta.

Tan Seng Chee & Angela F. L. Wong (Eds.) (2003). Teaching and learning with technology: An asia-
pacific perspective. Singapore: Prentice Hall.

Tarigan, H. G. (1986). Pengajaran kosakata. Bandung: Penerbit Angkasa.

755



	00010001
	00010004
	00010014
	00010022
	00010032
	00010042
	00010050
	00010059
	00010065
	00010071
	00010077
	00010083
	00010089
	00010095
	00010101
	00010107
	00010110
	A Program Transformation Tool for Visualizing Control Structure in Graphical Representations
	1. Introduction
	2. The Prototype System and Possible Applications
	3. Summary
	Acknowledgements
	References


	00010113
	00010116
	1. Introduction
	2. An Ontology for Educational Resources
	3. Conclusion
	Acknowledgements
	References

	00010119
	00010123
	00010126
	00010129
	00010132
	00010135
	00010138
	00010141
	00010151
	00010161
	00010171
	Providing Knowledge-Related Partner Information in Collaborative Multimedia Learning: Isolating the Core of  Cognitive Group Awareness Tools
	1. Introduction
	2. Method
	2.1 Design and Procedure
	2.2 MER-based Collaboration
	2.3 DIV-based Collaboration
	2.4 Participants

	3.  Results
	3.1 Learning Outcomes
	3.2  Partner Modeling
	3.3 Interaction and communication behavior

	4. Discussion
	Acknowledgements
	References


	00010180
	00010190
	00010200
	00010206
	00010212
	00010218
	00010224
	00010230
	Learning about Reflection Processes:  An Analysis of Learners’ Observation of Experts
	1. Introduction
	2. Reflection-in-/-on-Action in Design
	3. Preliminary Study
	3.1 Questionnaire Survey
	3.2 Observation of Experts’ Design Processes by Students

	4. Reflection-in-/-on-Action in Experts’ Design Processes
	4.1 Analysis of Results using the Retrospective Think Aloud Protocol
	4.2 Observation of Expert’s Design Process by Students

	5. Conclusion and Future work
	Acknowledgements
	References


	00010235
	00010238
	00010241
	00010244
	00010248
	00010251
	00010254
	00010257
	00010260
	1. Introduction
	2. Research Methodology
	2.1 The RL System Design
	2.2 Evaluation: Testing and analysis

	3. Findings, Analysis and Discussion
	3.1 RL system
	3.2 Survey
	3.3 Refinement

	4. Conclusion
	Acknowledgements
	References

	00010263
	00010266
	A Flexible System and Data Model for the Representation and Management of PBL Scripts
	1. Introduction
	2. Requirements to Represent and Manage PBL Scripts
	3. A Web-based PBL Authoring Tool
	4. An Approach of Supporting the Representation and Management of PBL Scripts
	4.1 The Implementation Concept
	4.2 Combined Use of Semi-structured Data and Unified Data Format

	5. Related Work
	6. Summary and Future Work
	Acknowledgement
	This paper was made possible by NPRP grant # NPRP 5-051-1-015 from the Qatar National Research Fund (a member of Qatar Foundation).  The statements made herein are solely the responsibility of the authors.
	References


	00010276
	00010285
	00010293
	00010303
	00010313
	00010319
	00010325
	Applying an Extensible Learning Support System to Learning by Problem Posing
	1. Introduction
	2. Extensible Learning Environment with Courseware Object Architecture (ELECOA)
	3. Application of ELECOA to Problem Posing
	4. Conclusion
	Acknowledgements
	References


	00010331
	00010337
	Audio Subtitle Mapping System between Slide and Subtitles by Co-occurrence Graphs on VOD Lecture
	1. Introduction
	2. Audio Subtitle Mapping System Development for VOD Lecture
	3. Mapping Subtitles in PPT
	3.1 Co-occurrence Words and Co-occurrence Graphs
	3.2 Co-occurrence Graph Corresponding Ratios
	3.3 PPT and Subtitle Co-occurrence Words

	4. Evaluating Subtitle and PPT Correspondence Relations
	5. Future Works
	References


	00010343
	00010349
	00010355
	00010361
	00010367
	00010373
	00010379
	00010385
	00010388
	00010394
	00010397
	00010400
	00010403
	00010406
	00010416
	00010426
	00010435
	2. Literature Review
	In summary, both 2012 and 2013 cohorts had achieved significant gains in total and OEQ scores. The improvement in OEQ scores was the major reason for the improvement of the total score. MA and LA groups attained more SA1/SA2 gains than the MA group, e...
	7.2 Progression in Mobile Learning Performance
	7.2.1 Students’ Engagement in MyDesk learning activities
	In 2012 P3, MyDesk learning tools were integrated into five science topics: Diversity of plants, Fungi, Materials, System: plants and their parts, and System: digestion. When students progressed into P4, MyDesk learning tools were incorporated into fi...
	Table 3. The comparison of MyDesk activity completion rates in 2012 and 2013
	Paired samples t test indicated the significant difference in usage between different learning tools in 2012, such as between audio recorder and KWL (t=-7.990, p=0.000<0.05), KWL and MapIT (t=5.183, p=0.000<0.05), as well as Sketchbook and KWL (t=5.13...
	7.2.2 Progression in conceptual understanding
	We selected students’ artifacts in KWL, MapIT, and Sketchbook (which received higher completion rates) to compare the quality level of the MyDesk work done in 2012 and 2013.
	1) KWL Reflection
	KWL in MyDesk is organized in three sections:
	 What I know - refers to student’s prior knowledge of the topic/task before the lessons;
	 What I want to know - refers to student’s further thinking about the prior knowledge and the knowledge he/she wants to elaborate in the process of the lessons;
	 What I learnt - refers to student’s self-reflection on the knowledge he/she has learnt about the assigned topic after the lessons.
	Data analysis of students’ work in KWL in 2012 and 2013 suggested that students not only performed more actively in responding to KWL activities, but also improved their levels of reflective thinking. Compared to the 24.08% completion rate of What I L...
	2) Sketchbook Construction
	In M5ESC, Sketchbook is used to design out-of-classroom mobile activities for students to connect their knowledge with the daily life experiences. In P4, home-based experiments were designed for students to observe and record the growth of plants, the...
	 Level 1 (Non-relative pic/text): Students have irrelevant ideas and make incorrect links with the task.
	Through reviewing students’ concept maps, teachers could obtain full information on the levels of students’ conceptual understanding and detect their major misconceptions. In M5ESC, MapIT activities were designed for both 2012 and 2013 science topics ...
	 Low Quality: presenting a part of key concepts without relationship links
	 Middle Quality: presenting a part of key concepts with a part of correct relationship links
	 High Quality: presenting all key concepts with correct relationship links
	Reviewing students’ concept maps drawn using MapIT, we found students had developed better skills at constructing concept maps with increasing participation in M5SCE. The rate of high level concept maps produced increased from33.01% in 2012 to 39.35% ...

	00010445
	00010454
	00010464
	00010474
	00010480
	00010486
	00010492
	00010497
	00010502
	00010508
	00010514
	Mobile 2.0 learning: Empowering mobile learning with socialized context sharing
	1. Introduction
	3. The key elements driving Mobile 2.0 learning platforms
	4. Conclusions
	Acknowledgements
	References


	00010519
	00010525
	00010531
	00010536
	00010542
	00010548
	00010554
	00010557
	00010560
	00010563
	00010566
	00010569
	00010572
	Features of Creating Flash Card Materials  for Reflecting on Learned Contents
	1. Introduction
	2. Survey-1 : Whether the practical use of Flash Card Materials
	2.1 Survey Methods about Whether the practical use of Flash Card Materials
	2.2 Survey Results about Whether the practical use of Flash Card Materials

	3. Survey-2 : Feature for creating scene of Flash Card Materials by Skitch
	3.1 Survey Methods about Feature for creating scene of Flash Card Materials by Skitch
	3.2 Survey Results about Feature for creating scene of Flash Card Materials by Skitch

	4. Conclusion and Discussion
	References


	00010575
	00010578
	00010581
	00010591
	00010601
	00010611
	00010621
	00010627
	00010633
	00010639
	00010644
	00010650
	1. Introduction
	2. Related Work
	The use of technology, such as computer games, to enhance student achievement in the classroom is a timely topic that permeates a lot of educational literature today. Video and computer game design have been studied by various researchers interested i...
	There have been a number of studies showing that children’s learning increased as a result of playing computer games. Research (e.g., Csikszentmihalyi, 1990; Rogoff, 1990) has shown that game playing makes up a vital element of a child’s cogniti...
	Based on our experience, most of the educational games available in New Zealand primary schools are not motivating enough for students. These games lack the fun factor. Children are not as motivated to play these games as they are to play popula...
	3. Game Design
	We selected a group of 120 children aged between 9-10 at Glen Eden Primary School in Auckland, NZ. They were given a questionnaire and were asked to choose 3 features (from a given list) of computer games that they found most appealing. The following ...
	 Challenges (CH): having different levels in the game
	 Feedback (FB): knowing how many points were scored
	 Graphics (GH): having realistic graphics
	The participants were also asked to select the curriculum area in which they preferred a game to be designed in. The Topics Related part included Science, Social Studies, Technology and Te Reo (Mario language). A vast number of children were intereste...
	Driven by the three main characteristics identified by the target group and described in the previous section (i.e CH, FB and GH), a variety of open source games were examined. We felt that the Java-based open source game “Who wants to be an Mil...
	4. Evaluation Study
	Our research questions in this study are as follows: 1) How will the domain of the game (Literacy vs Numeracy) affect users’ learning outcome? 2) Do children enjoy using the proposed educational tool with the embedded characteristics?
	The Evaluation study was conducted with 120 children aged 9-10 at Glen Eden Primary School in Auckland. The participants were divided into a Control group and a Test group of 60 students each. Both groups were pre-tested firstly on the numeracy l...
	Both FEG and FDG versions of the game were installed on the 12 available computers in the school library and as time permitted, pupils in groups of 12 were given the games to play in a separate room with the computers. Both Control and Test gro...
	4.1   Measuring Children’s Learning
	Measuring children’s learning was our main dependent variable. In order to do that, we used a pre-test, post-test and interaction logs. The pre-test was conducted to measure student knowledge before using the educational tool and the post-test was us...
	As we can see, the average scores for both domains have increased after playing both versions of the game. For numeracy domain (Table 1a), the average for the control group has increased from 12.12 to 12.97 and for the test group, has gone up fr...
	In addition, the participants in the Test group (for both Numeracy and Te Reo domains) attempted more questions in average, provided more correct answers, spent more time playing the game and reached more levels compared with the Control group – t...
	4.2   Analysis of Post-Game Questionnaire Responses
	5. Conclusions & Future Work
	In this paper, we examined the effectiveness of our educational tool in enhancing students’ knowledge of Numeracy and Maori Language, as well as conducting a subjective analysis amongst the participants. The tool is designed based on the characteristi...
	The results showed that the proposed features embedded into the learning tool were effective in significantly improving learning outcomes. The results of the subject analysis indicated that the Test group enjoyed playing with the game more than t...
	An immediate future work identified from this study is to adapt the game for more cognitive based learning tasks. In addition, a more comprehensive set of questions with intermediate questions can be developed in the game to guide the user to a ...
	References
	Alankus, G., Lazar, A., May, M. and Kelleher, C. Towards Customizable Games for Stroke Rehabilitation. In       Proc. Int. Conference on Human Factors in Computing Systems (CHI 2010), ACM Press: Atlanta, GA, USA.
	Chen, G., Baghaei, N., Sarrafzadeh, A., Manford, C., Marshall, S. & Court, G. (2011). Designing games to       educate diabetic children. In Proc. Australian Computer-Human Interaction Conference (OZCHI 2011). Consolvo, S., Everitt, K., Smith, I., and...
	Csikszentmihalyi, M. (1990). Flow: The psychology of optimal experience. London: Harper Perennial.
	Dondlinger, M. J. (2007). Educational Video Game Design: A Review of the Literature. Journal of Applied       Educational Technology, 4(1), 21-31.
	Fisch, S. M. (2005). Making educational computer games "educational". Paper presented at the 2005 Conference       on Interaction design and children, Boulder, CO.
	Fujiki, Y., Kazakos, K., Puri, C., Buddharaju, P.,  Pavlidis, I., and  Levine, J. NEAT-o-Games: Blending
	Physical Activity and Fun in the Daily Routine. ACM Computers in Entertainment 6 2(2008).
	Malone, T. W. (1981). Toward a theory of intrinsically motivating instruction. Cognitive Science, (4), 333-369.
	Nand, K., Baghaei, N., Casey, J. Play & Learn: Designing Engaging Educational Games for Children. Int. Journal       of Cognitive Technology, vol. 18, no. 1, 2013.
	Pinelle, D; Wong, N; & Stach, T. (2008) Heuristic Evaluation for Games: Usability Principles for Video Game      Design. In M.Czerwinski, A.M. Lund, & D. S. Tan (Eds.): In Proc. Conference on Human Factors in      Computing Systems (CHI 2008), ACM: Fl...
	Prensky, M. (2001). Digital Game-Based Learning. McGraw Hill: New York.
	Rogoff, B. (1990). Apprenticeship in thinking: Cognitive development in social context. New York, NY: Oxford       University Press.
	Vygotsky, L. (1976). Play: It’s role in development and evolution, chapter Play and its role in the mental       development of the child, pages 537–554. New York, NY: Penguin Books.

	00010656
	00010662
	00010668
	00010674
	00010677
	00010680
	Subjective Evaluation of Stereoscopic View in Immersive Projection Display
	1. Introduction
	2. System
	3. Experiment
	3.1 Methods
	3.2 Results and Discussion

	4. Summary
	References


	00010683
	Tangible Animal Companions in Traditional Chinese Character Learning
	1. Introduction
	2. Tangible Animal Companion
	2.1 Conceptual idea
	2.2 Implementation

	References

	Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. Cambridge, MA: Harvard University Press.
	Wolf, B. P. (2009). Building intelligent interactive tutors: Student-centered strategies for revolutionizing e-learning. Burlington, MA: Morgan Kaufman.

	00010686
	1. Introduction
	2. Literature review
	2.1 Speaking practice in EFL environment
	2.2 Asynchronous CMC- audioblog
	2.3 Personality trait

	3. Methods
	3.1 Participants
	3.2 Instruments
	3.3 Procedure

	4. Results and discussions
	5. Conclusion
	Acknowledgments
	References

	00010694
	00010704
	00010714
	00010724
	00010730
	00010736
	00010742
	00010747
	00010753
	00010759
	00010765
	00010771
	00010776
	Knowledge Features of Peer Response Process
	1. Introduction
	Peer response have considered helpful to improve learning through social interaction with peers. Thus, the knowledge, experience, suggestions sharing from peers are reasonably considered as explicit knowledge resource. Mostly, research that adding the...
	Before distinguishing the reason of individual’s success in the peer response context, the knowledge features that channeling in such contexts should be identified ahead. How students gain knowledge or in what ways that facilitate their knowledge acq...
	Since we bring the issue of social interaction in into implicit and explicit learning, the influence source of students’ knowledge learning needs to be further considered. Harris, Graham, and Mason’s (2006) study drew the conclusion that second grade...
	In this study, we refer to the definition of previous studies about explicit and explicit knowledge. For the definition of explicit knowledge, we consider it is either visible or fit the purpose of telling; for the implicit knowledge it is considere...
	 Explicit peer knowledge (EPK): Peers’ knowledge is visible and the receiver takes and applies it in the appropriate context.
	 Implicit peer knowledge (IPK): Peers’ knowledge is visible but the it has been known by the receiver ahead. Hence, peers’ knowledge is no longer as a new but serves as a implicit reminder to the receiver.
	 Explicit self knowledge (ESK): personal knowledge is visible but it is the only connection of one’s own following performance.
	 Implicit self knowledge (ISK): personal knowledge is not visible but it affects one’s following performance. It is considered the influence of involving in the learning contexts.
	To exam the potential of knowledge features in peer response process, we conduct the intervention of peer response on second grade students’ writing revision. The purpose of this study is to identify the knowledge features through connecting students’...

	2. Method
	2.1 Research context and procedure
	2.2 Data collection and analysis

	3. Results and Discussion
	3.1 Overview of the results
	3.2 Knowledge features: the connection between revision and comments
	3.3 Conclusion

	Acknowledgements
	References


	00010782
	00010788
	00010793
	00010799
	00010804
	00010809
	00010812
	00010815
	00010818
	00010821
	Introduction
	2. Design of the Reading Instruction Incorporating an Online Annotation System
	2.1 Reading Instruction
	2.2 Online Annotation System
	3. Conclusion
	Acknowledgement
	References

	00010824
	00010827
	00010830
	00010833
	Introduction
	Acknowledgement
	References

	00010836
	00010839
	00010851
	00010861
	Characterizing TPACK Transformations in the Design of School-Based Pedagogical Change
	1. Introduction
	2. Literature Review
	2.1 The TPACK Framework
	2.2 TPACK Transformations Through Design
	2.3 Research Question

	3. Methodology
	3.1 Study Context
	3.2 The Pedagogical Change
	3.3 Data Collection and Analysis

	4. Findings
	4.1 Pedagogical-related Transformations
	4.2 Content-related Transformations
	4.3 Technological-related Transformations
	In terms of technological-related transformations, Table 3 shows that it involves teachers clarifying their pedagogical conceptions of ICT use. This discussion occurred after teachers reviewed the implementation of a 5E lesson they designed to have st...

	5. Discussion
	5.1 Problems and gaps as catalysts
	5.2 Iterative refinement
	5.3 Building on teachers’ routine expertise

	6. Limitations and Future Research
	7. Conclusion
	Acknowledgements
	References


	00010871
	00010881
	00010889
	00010899
	00010906
	00010912
	00010918
	Construction of Web Communication System to Support Young Teachers’ Training
	1. Introduction
	1.1 Background
	1.2 Purpose of This Study

	2. Extension of Functions for the Existing System
	2.1 Submitting Comments between Teachers
	2.2 Access Control
	2.3 Submission Classification Select in Bulletin Board

	3. Evaluation
	3.1 Research Method
	3.2 Result
	3.2.1 Utilization Situation
	3.2.2 Method for Utilization of Bulletin Board
	3.2.3 Method for Utilization of Comment Column between Teachers
	3.2.4 Effect of Exchanging Opinions on the Internet
	3.2.5 Unclear Points about Method for Utilization
	3.3 Consideration

	4. Conclusion
	Acknowledgements and Additional Statement
	References


	00010924
	00010930
	Development of Association Recommend Function for a Cross-curricular Subject Education Database as an Example in Disaster Prevention Education
	1. Introduction
	2. Development
	2.1 Specifications of “association mapping”
	2.2 Development of the Association Recommend Function
	2.2.1 Calculation of Similar Score of Contents
	2.2.2 Preparation and Display Method of Association mapping

	3. Implementation
	3.1 Implementation
	3.2 Operation Verification

	4. Conclusion
	Acknowledgements
	References


	00010936
	00010942
	00010948
	00010954
	00010960
	00010966
	00010972
	Practice of the Programming Education
	Using Arduino and the Class Support System
	1. Introduction
	2. Programming education Arduino in Koishikawa
	3. Evaluation and Analysis
	4. Conclusion
	References


	00010978
	00010984
	00010990
	Students’ conceptions of and approaches to knowledge building: A phenomenographic method
	1. Introduction
	2. Method
	2.1 Participants
	2.2 Data collection and analysis

	3. Findings
	3.1 Conceptions of knowledge building
	3.2 Approaches to knowledge building
	3.3 The distribution of students’ conceptions of and approaches to knowledge building
	3.4 The relations between students’ conceptions of and approaches to knowledge building

	4. Discussion and conclusions
	Acknowledgements
	References


	00010996
	00010997
	00011003
	00011009
	00011015
	00011021
	00011023
	00011026
	00011029


<<
  /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 false
  /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 false
  /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 <>
    /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.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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



<<
  /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


