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Abstract

The purpose of this study is to develop a mobile multimedia-based Batakologi
learning model as the tradition of the Batak culture and lead computer based
innovative module products for Junior High School students. The application
development method consists of seven phases, namely (1) Research and Pre-
liminary Information Collecting; (2) Planning; (3) Developing Preliminary
Product; (4) Preliminary Field Testing; (5) Preliminary Product Revision; (6)
Main Field Testing; (7) Operational Product Revision. Data were collected
in the research and development using qualitative descriptive analysis of the
implementation and results of the design development of the model. Product
of this research was the computer based Batakologi learning modules that
could be accessed using mobile devices. The findings of the research shows
improving student learning atmosphere and it was more fun and independent
in learning about Batak culture.
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1 Introduction

The educational innovation is the first step to increase the professionalism of
the teaching or learning systems in education. This research was based on the
educational innovation in studying Batak traditional culture. Students have
to complete their soft skills and hard skills in order working in the global
competition.

Combining the study of educational technology with innovative
Batakologi [1] learning system by producing learning modules Batakologi
on CD-ROM for junior high school students was the concern of this paper.
Graphics and the other multimedia elements provides a tool for presenting
scientific information that can be easily displayed and understood [2]. The
development Batak culture should be able to observe the condition of stu-
dent concerned, due to the changes in paradigm of learning which is from
teacher-centred learning to student-centred learning [3].

The CD-ROM was used to complete the learning resources about
Batakologi that provided as blended learning resources that can be accessed
by students everywhere and every time [4]. The boom of information and
communication technologies in a wide range of social activities has touched
the field of education. Not only CD-ROM has been used to support learning,
but several tools can be used to introduce culture and delivering further
information that is more interesting and attractive.

1.1 Batak culture

Batakologi is part of the curriculum structure contained on the Content
Standards in the education unit level curriculum. The Batakologi learning
is fitted with local needs in North Sumatera society, Indonesia. Batakologi is
curricular activities developing competencies that are fitted to the character-
istics and potential of the region, including the area of excellence [1]. The
material cannot be grouped into the existing subjects and the substance of
Batakologi subjects determined by the education unit, not limited to the sub-
jects of skills. In fact the gap between curriculum Batakologi. The learning
itself is motivated by government policy to enact RI Law No. 32 of 2004
concerning Regional Government [5], which calls for the implementation of
regional autonomy and the recognition of democracy in the administration
of education. Management of education that was initially centralized became
decentralized. Decentralization of education management by giving schools
the authority to compile the curriculum, concerning the National Education
System [6]. Decentralization of education management is the basis for creat-
ing a local curriculum that meets the needs of local schools. Local Content
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Curriculum is a learning program whose content and media are related to the
natural environment, cultural environment, and regional needs, and must be
studied by students in the area.

Batakologi learning meets regional needs, is a curricular activity designed
to develop competencies tailored to regional specificity and potential, includ-
ing regional excellence, whose material cannot be grouped into existing
themes. The subject matter of Batakologi depends on the subject and is not
limited to the subject. Batakologi is part of the curriculum structure of the
curriculum included in the curriculum standards of the education unit. In
fact, there is a gap between the Batakologi curriculum and the application of
Batakologi learning itself. The gap is also caused of the generation between
teachers and students. Most of teachers are categorized in X Generation while
students are Millenial Generation. How young people learn can be linked to
their opportunities and welfare in the future. For this reason, it is important to
identify each generation in the way they process the world around them, how
they are involved with authority, how this affects families and communities,
and what must be done to maximize their chances of achieving their goals. A
number of concepts have been put together in an effort to find teaching oppor-
tunities in diverse and complex influences in the learning process of 21st cen-
tury students [7]. Young people tend to use their mobile phone to find news
and information than reading books, magazines or another printed media. It
influences the characteristics of student in learning, including using media.

1.2 Media

Self-learning method is used to complete regular class learning that students
know what is to be learned, how to learn, learning resources that are used,
as well as how to collect, sort and processing the information obtained.
Autonomy such an asset for students to learn throughout this mind. The
characteristics can be nurtured through all groups of the course. Though the
learning material is different learning materials for each group of subjects,
but the model of teaching and learning methods can be designed giving rise
to the independence of the student [8].

1.3 Multimedia

The most common object used in education is multimedia, which is the inte-
gration of text, audio, video, graphics and animation into a single medium.
Instructional multimedia is the integration of various forms of media in the
instructional process [9]. It is the technology that combines print, radio,
television, animation, photographs, and illustrations. The integration of many
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media will impact to a message. The focus is on instruction and learning.
According to the research reports by Mayer and McCarthy 'multimedia has
gained acceptance with many benefits derived from its use. The learning
gains are greater than 50-56%, consistency of learning is 50-60% better and
content retention is 25-50% higher’. The focus of instructional multimedia is
the expectation of the learner in doing upon the complexion of the instruction
component [10].

When computers and software are used as an integrated application, so
that people have new methods of accessing information, these tools can
promote and enhance users’ understanding of content in powerful ways.
They can find information, use images and sound as well as text to com-
municate what they have learned. The explosive growth of mobile devices
is stimulating widespread efforts to clone almost any technology. developed
for desktop computers to mobile devices [11]. Mobile technologies offer the
opportunity to embed learning in a natural environment. Mobile devices such
as smartphones are becoming widely used on schools, and as the shape of
computing is evolving more into a mobile environment [12].

1.4 Instructional design for media

Media has become an integral part of education. There are three major
forms of multimedia-based instructional application computer-based appli-
cation, broadcast application, and web-based application [13]. The radio
and television as media depends upon the audio and video programmes.
Hence, from the software angle, it can be examined that the modular media,
though their instructional design will be widely different when it had been
integrated inflexible mass media like radio and television or flexible audio
and video programmes in designing our multimedia instructional system.
To avoid complexity and also to allow space for creativity of the teacher in
designing instruction through multimedia, the focus is on instructional design
of modular media, namely the audio and video programmes. According to
Widyasari et al. [14], mobile based learning can increase student motivation
in learning. Her research found thatQR code-based learning supported them
in learning, since children can be motivated to learn mathematics. The math
game as learning resource can be accessed by students anytime and anywhere.
While Widjaya and Sutopo said that an interactive multimedia application
made learning more enjoyable. Interactive multimedia is multimedia that
is provided with an interactivity which is used to carry out to the next
process [15].
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2 Research Method

Some learning development method are used to develop learning such as
ADDIE, Kemp, Assure, R&D, etc. [16]. This study uses Research and Devel-
opment (R&D) according to Borg and Gall that is suitable for this topic [17],
which consists of ten following stages as can be seen in Figure 1: (1)
Research and Preliminary Information Collecting; (2) Planning; (3) Devel-
oping Preliminary Product; (4) Preliminary Field Testing; (5) Preliminary
Product Revision; (6) Main Field Testing; (7) Operational Product Revision
that produce learning tutorials on CD-ROM and can be used by students to
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Figure 1 Research and Development [17].
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learn puzzle game development; (8) Operational Testing; (9) Final Product
Revision; and (10) Dissemination and Implementation.

This research covers only seven phases to meet the needs of the lecture
material in the junior high school, include: (1) Research and Preliminary
Information Collecting. In this phase, the estimation of identification, learn-
ing and research literature on a small scale; (2) Planning. After obtaining
the necessary information, the next step is to plan assembling a product; (3)
Developing Preliminary Product. After the initiation of the comprehensive
plan, the main step in the phase of R&D is to make an early form of
learning product that can be tested. At this phase the necessary feedback and
suggestions from colleagues in related fields of education, multimedia and
social science; (4) Preliminary Field Testing. Expert evaluation conducted
after the product completely developed, are related to education, multimedia
and social science; (5) Preliminary Product Revision. After the product has
been evaluated, the next phase is revising the product; (6) Main Field Testing.
After the initial product is revised, conducted field testing for evaluation
which using questionnaire to obtain feedback from students and teachers.
Interviews are conducted on several students and teachers during the testing
phase; and (7) Operational Product Revision. Having conducted main field
testing, the next phase is product revision as a learning tutorial mobile phone
used by students [18].

3 Discussion

3.1 The research and preliminary information collecting

The object of the research was mobile multimedia-based learning about Batak
culture, and the research was conducted a junior high school in Medan,
Indonesia. Respondents consisted of students and teachers. The data was
analysed using the analytical descriptive method and interpreted in a narrative
way based on the research findings. The data was analysed based on the
research findings of seven phases [14], including research and preliminary
information collecting, planning, developing preliminary product, prelimi-
nary field testing, preliminary product revision, main field testing. Data that
were collected from students and teachers were processed using software for
qualitative data processing.

The first phase of Research and Development data collection was con-
ducted using open-ended questionnaire and interview in three cities. The
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respondents were mostly young people with smartphones gave answers to
the questions in Table 1.

As aresult of answering the above questions, the majority of respondents

gave the following statement as Table 2.

Table 1 Questionnaires used in the first phase

o s w o

* N

Nel

. Which one do you prefer using internet and social media or book and other printed

media for accessing information?

What kind communication network do you often find information about culture?
What kind of media device do you often use to find knew knowledge?

Could the media device be used to deliver learning about culture?

Why do you prefer using mobile phone to find new knowledge.

Mobile phone can be used to access information through Internet depending on the
bandwidth. How about it?

Accessing internet need the addition cost. Is it worth for getting the information?

. According to your opinion, what kind information about of history and culture is hard to

understand?

. What kind of media format that is more interesting and easier to be understood?
10.

Do you agree that visualization make people understand history and culture?

Table 2 Answers of questions in the first phase

. Most of the respondents liked internet and social media more than book and printed

media.

2. Most respondents found learning about culture from internet.

3. Most of the respondents used mobile phone for everyday activities, getting information

and enhancing their knowledge.

4. Most of respondents argue that they access many culture information on mobile phone

5. Most of respondents agree that mobile phone can be used to access information anytime

10.

and anywhere.

. Almost all respondents explained that the accessing internet using mobile phone is good

recently, because the high bandwidth supported them.

. Most of the respondents said that the accessing internet cost is worth to gain useful

information.

. Most of the respondents stated that text-based information about history and culture is

hard to understand.

. Most of respondents said that animation and video were very interesting and easy to be

understood.

Almost all respondents agreed that history and culture would be the most difficult to
understand without visualization.
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3.2 Planning

During this phase, organization of learning was created an overall blueprint
of how the instruction would be delivered. This process included choosing
the optimal methods of instruction and creating useful, action and oriented
learning objectives to guide the learning. Potential methods of instruction
included classroom learning [1].

Learning organization was made as a master plan of learning that divided
into four competencies as follow: (1) Philosophical life. Cultural values that
reflect the wishes for the good of life, such as longevity, birth, a lot of fun
and everything that is good. Honor cultural values for the Batak tribe that
reflect a balance in spiritual and material aspects. A cultural value that reflects
the sincerity of the Batak people for the sake of justice. The loyalty and
sincerity of the Batak people reflects their pledge to promise. A common
value to protect the community, that in the social classes of the Batak tribe,
guarding is a task that must be performed by the three elements to be the
framework that unity the relation of inheritage, wedding, and community.
Cultural values among the Batak people that must understand, appreciate, and
help each other. Lizards are a symbol of Batak people. It means living Batak
people like the life of a lizard. Lizards can live anywhere and have good life
skills. As a Batak tribe, a person must adapt to different environment and
survive in various problems of life; (2) Character. One important that the
Batak tribe as one of the tribe who has a hard custom. It means in terms of
the style of speech that always uses a loud voice like an angry person, as well
as unstoppable speech. The custom is one of the culture of Batak tribe that
has been passed down from generation to generation? [19]; (3) Traditional
house. The traditional Batak house has a rectangular shape. The design is
similar to many other traditional houses. The house uses the concept of “Stage
House” that can accommodate 5-6 people [20]; and (4) Singing and dancing.
Singing and dancing are the skills that belong to Batak people. Tor-Tor dance
is one type of dance that comes from the Batak tribe on the island of Sumatra.
Since about the 13th century. It is very famous to the corners of the world, the
evident is many foreign and local tourists who want to learn this dance. Today
Tor-Tor dance is turn into an art culture, and a dance that closely related to
the spirit world.

The planning phase included creating navigation structure as can be seen
in Figure 2 and storyboard to complete the multimedia development [3].
Navigation structure presented the structure of application, while storyboard
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Figure 2 Navigation structure.
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Figure 3 Flowchart of learning design.

presents the detailed view of every scene. The learning is organized as can bee
seen in Figure 3. The first scene is Table of Content that describe for topics
Philosophical life, Character, Traditional house, and Singing and dancing.
The next step is accessing the first topics until the fourth one, and doing some
quiz to evaluate the learning. Audience can exit the application or access back
to the Table of Content.
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3.3 Developing preliminary product

The multimedia-based learning application was developed to visualize the
Batakologi. Developing the multimedia based learning used an authoring
tools Adobe Flash to make animation that was provided with object-
oriented ActionScript programming [21]. Mobile Multimedia Development
for Batakologi learning will give users the first contact point in the graphical
user interface component of the mobile application. Users will expose them
to frequently used elements such as labels, text boxes, edit boxes, choice
sets, and so on. They will also gain proficiency in working with user choices
and results, and in processing user input to provide results to users. Users
could also view screen navigation so they could learn how to deliver screen
information in a mobile application. To create a mobile application using
Adobe Flash, several activities must be carried out: (1) Create animated titles
and some graphs with color effects, (2) Create buttons with ActionScript that
will direct to the certain view (3) Create some stages consist of information
about Batak culture using text and images. Figure 4 shows one of the stage
designs in Flash document.

| tourism.fla* |

s a: 25 0 35 40
9 action o o« WIS 0fo|
9l Layer 8 + « H tempj

Al text

Sl animation

S menu

Sl button
Al title

Bl <30 @ t @m© W[ 5 120fps 03 <[ I

BATAKOLOGI |

Pilosophical life

Singing
Ch. t
and dancing g m n SEacter

Traditional house

©

Figure 4 Stage design in Flash document.
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3.4 Preliminary field testing

Blue_Chi[22] stated that developing multimedia for mobile application was
not easy, because it needed Flash Player that supported in running the appli-
cation. Although it was hard to do, but the application could be played on a
PC without using any emulators because the file could be played on the Flash
Player.

The mobile application run and checked it to confirm the objectives
of the research. It was as filtering where the application or its parts were
viewed and approved by the user. The next Flash movie shows how the
multimedia worked as can be seen in Figure 5. The first test was carried out
on a mobile phone with a resolution of 320 x 240 pixels, and the screen
is compatible with the mobile device. The second test uses a mobile device
with a resolution of 240 x 320 pixels and some images displayed on the
screen. The application could run on mobile device using Flashfox browser
that supported in running Flash application on mobile device.

The evaluation of preliminary product was conducted bysubject matter
expert in education, information technology, and social science, individual
testing, and testing of small groups, then the product was revised. Table 3
shows the questions that should be used by subject matter expert to evaluate
the application.

As a result of answering the above questions, the expert of three kinds of
fields namely education, information technology, and social science can be
seen in Table 4.

Pilosophical life

3

Singing [ < | m Character

and dancing ~==

Traditional house

Figure 5 First scene and the sample other one.
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Table 3 Questionnaires used in the first phase

~N O L AW =

. Does the learning material organize well in order completing the student competency?
. Does the graphic interface meet the principle of graphic design?

. Does the flow of information meet the general user requirement?

. Can user access the scene his/her need in proper time without an error?

. Can the application run on variety of mobile device?

. Can the application run on mobile device anywhere?

. What is the feature to be improved?

Table 4 Answers of questions in the first phase

. The learning material was organized well and complete but it should be enriched with the

new subject.

. Most of the backgrounds and text looked good. It would be better if the application was

provided with light color backgrounds.

. The flow of information was good enough.

. The user can access the application well. The application could not be accessed using

internet network. One of the experts was not sure if it would run on mobile phone using
internet well without delay. Audio and image should be synchronized.

. Unfortunately the application cannot run on mobile device, neither Android nor IoS

platform, unless using Flashfox browser.

. The application can be accessed anywhere using internet network, unless the bandwidth is

too low. But it is good including the multimedia content access.

. The application could be built in the APK format and uploaded to Google Play and

AppStore, so audience can download using their mobile phone.

3.5 Preliminary product revision

Based on the feedback, criticism and validation by subject matter expert
in education, information technology, and social science, individual testing,
and testing of small groups, then the product was revised. According to
the comment above, the application could not be accessed on Android and
Ios platform, unless using Flashfox browser. It was not a problem because
many browsers can be used to access the applicationi.eFlashfox, Dolphin and
others.

3.6 Main field testing

After the product had been revised, the next step was main field testing with
the respondents of students and teachers. At the end of the process carried out
questionnaires and interviews to complete the data. Results of the answers
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to the respondents then analysed to determine whether the questions that
created by researchers was worth to the standards. Research findings show
that that application was interested for students and it motivated them to
study Batakologi by themselves as their local culture. They were proud of
their beautiful, hot and friendly culture they have ever had.

3.7 Operational product revision

Based on the evaluation of the sixth phase, application was revised in order to
meet the need of students and teachers. The revised product would be used in
the next phase called Operational Testing in the wide area and respondents.

3.8 Discussion

The format file of Batakologi learning model which has been developed
was swf, that can run on computer using Flash Player. Flash Player can be
installed on computer, but it cannot be installed on mobile phone.That is why,
running on computer laptop was easier than mobile phone. The application
can run on mobile device after the activities: (1). Insert the application into
web page; and (2) Install Flashfox or Dolphin in the mobile device.

This research was conducted until the Main Field Testingphase, found
that the mobile-based learning can improve the environment and student
motivation because it is fun and interesting. Moreover, student get their
knowledge of local culture that they have never known before. The applica-
tion con be can be improved through future research to create the application
that can run on Android and los without installing a certainbrowser.

4 Conclusion

According through this paper, the results of the discussion of the Batakologi
learning model development can be conclude:

* The development of mobile multimedia based Batakologi learning
model that was needed, can improve student learning atmosphere and
it was fun and interesting in learning about Batak culture.

* Through Batakologi learning, students increase their proud and love
their own culture and were expected to preserve their local culture.

* Batakologi learning model had developed based on research and devel-
opment needed analysis, planning, design, testing of products with
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several revisions and produced the model that can be learned by student
individually.

* Some details about Flash technology used in the interactive experiments
have been described. The mobile multimedia in its interactive has been
well tested by the junior high school students. Adobe Flash, a great
authoring tool with ActionScript scripting can be used to develop mobile
multimedia application.

5 Future Research

For future work, the mobile multimedia needs to be developed as an applica-
tion that can run on mobile device without using certain browser. The mobile
multimedia should be able run on every platform i.e Android and Ios, product
and resolution of mobile phone.
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