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Preface

This proceedings is the regular edition (non-Scopus-indexed) of the conference
proceedings of the 5™ International Conference on Research, Implementation, and Education of
Mathematics and Sciences (ICRIEMS) held by the Faculty of Mathematics and Science,
Yogyakarta State University, Indonesia on 7 — 8 May 2017 at Eastparc Hotel Yogyakarta. All
papers in this proceeding were obtained from a selection process by a team of reviewers and had
already been presented in the conference. Some selected papers from the conference were
compiled under separate proceedings and published by Institute of Physics (IoP) which is
Scopus-indexed. This proceedings comprises 9 fields, they are mathematics, mathematics
education, physics, physics education, chemistry, chemistry education, biology, biology
education, and science education.

The theme of this 5" ICRIEMS is ‘revitalizing research and education on mathematics
and science for innovations and social development’. This conference presented five keynote
speakers, which were Prof. Dr. Fang-Ying Yang (Graduate Institute of Sciences Education,
National Taiwan Normal University), Prof. Muammer Calik, Ph.D (Karadeniz Technical
University, Turkey), Prof. Ferry Butar Butar, Ph.D. (Department of Mathematics and Statistics,
Sam Houston State University, USA), and Prof. Dr. Eng Khairurrijal (Department of Physics,
Bandung Institute Technology, Indonesia), and two invited speakers, which were Prof. (Assoc.)
Dr. Azmi Mohamed (Department of Chemistry, Universiti Pendidikan Sultan Idris, Malaysia)
and Dr. Lilla Adulyasas (Yala Rajabat University, Thailand). Besides the keynote and invited
speakers, there were also parallel articles that present the latest research results in the field of
mathematics, sciences, and education. These parallel session speakers came from researchers
from Indonesia and abroad.

Hopefully, this proceeding may contribute in disseminating research results and studies in
the field of mathematics, sciences and education such that they are accessible by many people
and useful for the development of our civilization.

Yogyakarta, October 2018

Editorial Team
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Forewords From The Head of Committee 2018

Assalamu’alaikum warahmatullahi wabarakatuh.

On behalf of the organising committee of the 5th ICRIEMS, please let me welcome you
to Yogyakarta, Indonesia. Nothing is more precious for us, besides enable to fete you all here, in
the 5th of the International Conference on Research, Implementation, and Education of
Mathematics and Science, that is organized by the Faculty of Mathematics and Science,
Yogyakarta State University.

It is not only about the research as well as the papers that will be presented. But it is also
about the academic networks, mutual cooperation, and meaningful communications amongst us
— the researchers, academics, and educators — those which we are expecting to be built and
established, in this conference. We believe that this occasion may lead our commitment to
strength our roles together, particularly to achieve the innovation and social development
through research and education on mathematics and science, as it is accentuated by the theme of
this conference.

We are strongly considered that this conference would not be meaningful without other
parties. Therefore, I would like to express my highest appreciation and gratitude to our keynote
speakers and invited speakers. They are:

1. Prof. Ferry Butar Butar, Ph.D.,
2. Prof. Muammer Calik, Ph.D.,

3. Prof. Dr. Eng Khairurrijal, M.Si.
4. Prof. Dr. Fang-Ying Yang

5. Prof. Assoc. Dr. Azmi Mohamed
6. Dr. Lilla Adulyasas.

I also would like to address our big thank to our motivated and valuable participants.
There are 570 papers will be presented and 2 posters displayed, out of 575 registered
participants. A few selected papers would be published in the Scopus-indexed proceeding whilst
others will be in either regular proceeding or journals.

We believe that there would be any shortcomings and inconveniences in this conference.
Thus, we really apologize. We hope that this conference will be very succesful. Have a nice
talk, discussion, and surely enjoy Yogyakarta. Thank you.

Wassalamu’alaikum warahmatullahi wabarakatuh.

Yogyakarta, May 2018

Agung W. Subiantoro



5™ ICRIEMS Proceedings
Published by The Faculty Of Mathematics And Natural Sciences
Yogyakarta State University, ISBN 978-602-74529-3-0

Forewords From the Dean of Faculty of Mathematics and Sciences,
Universitas Negeri Yogyakarta

Assalamu’alaikum warahmatullahi wabarakatuh. May peace and God’s blessings be upon
you all.

On behalf of the Committee, first of all allow me to extend my warmest greeting and
welcome to the 5th International Conference on Research, Implementation, and Education of
Mathematics and Sciences 2018, organized by Faculty of Mathematics and Natural Sciences
(FMNS) Yogyakarta State University.

To celebrate the 54th Anniversary of Yogyakarta State University, our faculty has an
opportunity to conduct the 5th ICRIEMS 2018 with the theme of Revitalizing Research and
Education on Mathematics and Science for Innovations and Social Development. This
conference proudly presents five keynote speeches by five fabulous speakers: Prof. Ferry Butar
Butar, Ph.D., Prof. Muammer Calik, Ph.D., Prof. Dr. Eng Khairurrijal, M.Si., and Prof. Dr.
Fang-Ying Yang and two invited speakers: Prof. Assoc. Dr. Azmi Mohamed and Dr. Lilla
Adulyasas.

The independence of a country is impossible to gain if the education does not become the
priority and it is not supported with the development of technology. We all know that the
technology development could be achieved if it is supported by the improvement of firm
fundamental knowledge. The empowerment of fundamental knowledge could not be separated
from research which is related to the development of technology and the learning process in
school and universities.

This conference is aimed to pull together researchers, educators, policy makers, and
practitioners to share their critical thinking and research outcomes. Therefore, we are able to
understand and examine the development of fundamental principle, knowledge, and technology.
By perceiving the matters and condition in research and education field of mathematics and
sciences, we could take a part in conducting qualified education to reach out the real
independence of our nation.

This conference will be far from success and we could not accomplish what we do
without the support from various parties. So let me extend my deepest gratitude and highest
appreciation to all committee members. I would also like to thank each of participants for
attending our conference and bringing your expertise to our gathering. Should you find any
inconveniences and shortcomings, please accept my sincere apologies.

Wa’alaikumsalam warahmatullahi wabarakatuh.

Yogyakarta, May 2018

Dr. Hartono
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Conference Program
THE 5" INTERNATIONAL CONFERENCE ON RESEARCH, IMPLEMENTATION & EDUCATION OF

MATHEMATICS AND SCIENCES (ICRIEMS) 2018
7-8 MAY 2018, HOTEL EASTPARC, YOGYAKARTA, INDONESIA

#DAY 1: MONDAY, 7 MAY 2018

TIME PROGRAM
07.00-08.00 AM Registration
08.00-09.00 AM Opening Ceremony
1. Opening
2. National Anthem:
3. Traditional Dance:
4. Welcome Speech: Chairman of ICRIEMS 2018
5. Opening Conference by Rector of YSU

6. Photo Session
09.00-09.30 AM Tea/Coffee Break

09.30-12.00 PM Keynote Speech #1 :

Prof. Ferry Butar Butar, Ph.D.
Keynote Speech #2 :

Prof. Dr. Eng Khairurrijal, M.Si
12.00-01.00 PM Lunch Break

01.00 - 05.00 PM Parallel Sessions & Coffee Break

#DAY 2: TUESDAY, 8 MAY 2018
TIME PROGRAM

07.00 - 08.00 AM Registration
08.00 - 09.30 AM Keynote Speech #3:
Prof. Muammer Calik, Ph.D
09.30-10.00 AM Tea/Coffee Break
10.00-11.30 AM Keynote Speech #4:
Prof. Dr. Fang-Ying Yang
11.30 AM - 00.30 PM | Lunch Break

00.30 - 04.00 PM Parallel Sessions & Coffee Break

04.00-04.30 PM Certificate Collection

#DAY 3: WEDNESDAY, 9 MAY 2018
TIME PROGRAM
07.00 AM —05.00 PM | City tour
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Megabiodiversity Utilization Model for Sciences Material
to Improve Technology Literacy And Patriotism
Character

Sukardiyono®, Dadan Rosana 2

! Physics Education Study Program, and 2Science Education Study Program,
Faculty of Mathematics and Science, Yogyakarta State University
KolomboStreet No 1, Karangmalang, Depok, Sleman, Yogyakarta, Indonesia
Geomatics Engineering Study Program, Politeknik Negeri Batam
JI. Ahmad Yani, Batam Kota, Batam, Indonesia

Dsukardiyono@uny.ac.id ? danrosana@uny.ac.id

Abstract. Indonesia is known as a megabiodiversity country that has immense biodiversity, such as plants, animals and
genetics. As a tropical country, Indonesia also has many natural resources throughout its thousands of islands. Therefore, it is
very important to utilize megabiodiversity as sciences learning material in order to improve the students’ technology literacy
and patriotism character. This study aimed at developing science learning materials through the implementation of
megabiodiversity utilization model to improve the quality of Indonesian students which was marked the enhancement of
technology literacy and patriotism character. The research method was using Research and Development [1] with Four-D
Models, which was modified through R & D model [2]. The research stages included Define; Design; Develop and
Disseminate. The research sample was the junior high schools student in the border line of Indonesia, i.e. Nusakambangan and
Riau Islands . The result of this early stage of national institutional strategic research was in the form of learning materials on
the megabiodiversity utilization that fulfill the criteria of valid, practical, and effective to increase technology literacy and to
build the patriotism character among the graduate program students in outer Indonesia.

Keywords: Megabiodiversity, Learning Materials, Technology Literacy, Patriotism Character

INTRODUCTION

Indonesia is the second most biodiverse countries and, even, categorized as megabiodiversity. Indonesia has
various types of abundant species both on land and in waters. This country covers only 1.3% of the world's total
land but it possess enormous biological richness. It has 10% species of flowering plant from the entire flowering
plants in the world, 12% of the world's mammals, 16% of the world's reptiles & amphibians, as well as 17% of
the world's birds, and 25% of the world's fish. However, today, the biodiversity is threatened by various factors
including global climate change and human invasion thta cause environmental destruction [3].

These genetic resources and biodiversity are priceless assets of the country and it can be potential national
income to boost Indonesia's economic growth. The Indonesia’s biodiversity is widely spread including in the outer
areas or borderline whose condition is currently very lagging behind in case of equitable access to the economy
and education, especially in those frontier, outermost and least developed regions or often referred to as 3T
(terdepan, terluar, tertinggal) regions. It makes only a small portion of the megabiodiversity that has been
effectively utilized to develop the economic potential in the surround areas. Therefore, it is very important to
generate local genius institutions in various fields, such as agriculture, fisheries, marine, animal husbandry,
pharmacy, medicine, and other fields for the optimal use of the biodiversity source. The success of this genetic
empowerment model for the biological resources can increase the national economic growth of Indonesia and as
an efforts to protect the state sovereigntye.
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The region along the border line of Indonesia is prone to the crime like smuggling of illegal goods, especially
drugs that are really dangerous for the nation's future. This area is also vulnerable to illegal logging which is
detrimental to the economy and the high risk of natural disasters. It causes, in general, the border line people has
unprosperous life and easily contaminated to negative influence. So, it is not impossible those area may fade away
nationalism, patriotism, the sense of unity and integrity of the nation, including the awareness of the country
defence. Indeed, it needs the urgent solution to regenerate the sense of belonging of our society for the nation
integrity [4]. One of its manifestations is the establishment of the territory of sovereignty and the jurisdiction of
Indonesia.

The community raising and empowering efforts in the border areas of the country as well as in areas prone to
social conflicts actually contain the potential threat to the territorial integrity of the country, so, it should be a
priority to be managed quickly. The risk of islands lost along the border or the territory needs to be anticipated
fastly and more professionally. Therefore, a local empowerment model of genius institutions [5] is required to
foster innert-depend strategies that integrate the application of appropriate technology by utilizing alternative
energy, bioprospection and education. Because of the wide scope of the bioprospect field, bioprospection can be
defined more broadly by exploring, collecting, researching and utilizing genetic as well as biological resources
systematically to obtain new sources of chemical compounds, genes, organisms and other natural products that
have scientific and/ or commercial values ([6]; [7]).

The potential role of megabiodiversity in Indonesia should be managed wisely and properly, especially in case
of exploration and management to make sure its potential can be utilized optimally without causing environmental
damage. This can be done, for example, by developing appropriate technology and environmentally sound
development as well as continuously striving to raise awareness of attitudes, love and care for the environment. It
may also nurture the patriotism value which is implemented in the form of innert-depend strategies. Those
condition can be achieved through the empowerment of local genius institutions [8] and local wisdom [4].

Digital Literacy and
patriotism

Utilizing model of
megabiodiversity as
science learning
material

Appropriate Technology Bioprospection, utilization of new
of Biological Resources chemicals on biological resources
with Alternative Energy with commercial potential

Figure 1. The framework for the development of the megabiodiversity learning model for the improvement of
students' patriotism

The first phase of research on local empowerment of genius institutions to foster innert-depend strategies is
focused on formal institutions i.e. the schools, through the development of megabiodiversitas learning models to
improve students' patriotism. At this stage, the utilization model of megabiodiversity of the archipelago as sciences
learning resource [9] in order to improve technology literacy and patriotism character. The next stage, the study
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is directed to build patriotism characters for marginalized people which categorized as 3T region which usually
includes conflict-prone areas at the borderline [10], through empowerment of human resources and educational
institutions [11].

This research is the real action in the field of education in order to contribute to solve the national problems.
The urgency of this study is related to regenerate the sense of belonging to the community for the state integrity
[12] & [13], which one of its manifestations is the establishment of the sovereign territory and the jurisdiction of
the Republic of Indonesia. The expected outcome is the growth of patriotism character through integrated science
education.

Soil erosion is the process of transporting soil and rock material from higher regions to lower regions [10].
Erosion is in principle a process of soil rarefaction that is affected by the force of gravity [4]. Erosion is the
transport of soil or parts of the soil from one place to another by natural media [1]. Water is the main force of
erosion in the tropics, especially in wet tropical regions such as Indonesia. Erosion is one of the processes that
cause changes in the form of land. Changes in landforms are caused by the erosion of the soil by water at different
speeds and volumes. The difference is due to the length and slope of the slope and different land use.

One of the geomorphic processes occurring on the surface of the land is soil erosion [10]. In addition to erosion,
there is also a landslide and weathering that is part of the geomorphic phenomenon. These three processes can
cause changes in the shape of the land on the surface of the earth. Geomorphic processes that work on landforms
result in a decrease in land quality. The decrease in the quality of land is caused by loss of nutrients and soil
damage to land due to erosion and landslides. The loss of nutrients and the destruction of the soil affect the
decrease in productivity of a land [10]. In addition to erosion and landslide factors, there are other factors that
affect the quality of a land. In order to maintain the quality of land due to erosion processes occurring on the
surface of the land, conservation efforts are needed [1].

Conservation is an act done for land use in accordance with the ability of land [1]. Each soil has different
characteristics from one to the other. Different characteristics are caused by the origin of the parent material and
the different formation process. Soil conservation needs to be done with a land characteristic approach that is
using a unit form of land or geomorphology. Geomorphology has the main object of study is the form of land.
Geomorphology is the study of the shape of the land on the surface of the earth both above and on the surface of
the sea and related to nature, genesis, development process, the material arrangement, and its relation to the
environment [10].

The shape of the land is a surface appearance of the earth with distinctive characteristics and can be
distinguished by morphology, structure, and process and its development [10]. Variations of landforms are the
result of changes in the shape of the earth's surface caused by geomorphological processes. The existence of
geomorphological processes that work, causing the formation of different landforms and has distinctive
characteristics on the surface of the earth. Different landforms require different ways of managing the soil.

The change of a landform is possible if there is a dominant influence on a landform. A hill that has a steep
slope with high rainfall conditions has the potential to erode the soil due to the erosion process. The processes
generated by geomorphological forces occur over a period of time, causing morphological changes in a given
form of land. The morphological differences in a landform will determine the type and management of the land.
Differences in land management require appropriate adaptation for humans. Errors in land management lead to
land degradation that causes the land to become critical.

The steep slope and thin solum are the next environmental factors that can affect the quality of the land. These
physical environmental factors have limited and hindered for more intensive land use. The existence of the use of
sloping land on hilly land for agricultural activities actually triggers for the occurrence of higher erosion. Intensive
land use is also influenced by a thick factor of solum. Soils that have deep and permeable solum are not easy to
erosion [1].

The deep soil can absorb more water, thus reducing the amount of surface flow. Easily or not eroded soil is
also determined other factors such as texture and soil structure and organic matter content. Other factors that can
limit the quality of a land such as a drainage, rock distribution, and gravel in the soil surface, as well as the threat
of flooding. To assess the ability of a land, it will first be classified land capability.

PE-8
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Kecamatan Kokap which is the study area in this study has experienced an intensive process of erosion and
many events landslide. Intensive land use has also accelerated the rate of erosion. In addition to erosion, the
environmental problems occurring in Kecamatan Kokap are a landslide. Based on previous explanations on
erosion, landslide, and other limiting factors in Kecamatan Kokap has caused a number of losses. Losses incurred
in the form of environmental damage, loss of property, can even cause casualties. On the basis of previous
explanations, to solve the problems contained in Kokap Subdistrict, a land management formula based on land
characteristics is required through conservation activities.

Based on the research problems that have been described previously, there are 2 research problems that will
be the focus for further study in depth in this research, namely: 1) erosion is the environmental problems that
cause environmental degradation of the environment, 2) Environmental problems that can affect the quality a land
is not only erosion, there are other limiting factors such as landslide, soil erodibility, and thick solum. These
limiting factors are used as a limiting factor in classifying land capability. Land use considerations are needed as
a basis for land use directives.

METHODS

The main focus of this first phase of research is the development of the model design of the megabiodiversity
utilization as a sciences learning resource to improve the technology literacy and patriotism character for junior
high school students. This research design used the development type of "Prototipycal Studies" as suggested by
[14] and Plomp [15]. The important thing to note in the development research is the quality of the learning model
(product). Plomp [15], provides product quality criteria, namely valid (reflects state-of-the-art technology literacy
and internal consistency), value-added, practical, and effective.

* Development of innart-depand 1. Developing the nation's defending and
strateriss for local genius nationalizm.
The importance of instittions in border areas of 2. Anticipation of the low patriotism character of
establishing innert- | comgining] Indonasia imvelving. the students of the outer regions

* Integrats the conceptof scientific Moodel empowerment through integrated
2nd digital literacy in educational = =

education with national awarensss

L
(]

depend stratepies in
outler achool areas

davelopment
|
Characteristics of Indonesiaazan |
archipelago counfry X Based on
UuD The strategic role of local genius
The megabiodiversity potential + institution in the field of economy
TE50uE and cultivation of the state defending
Equitablelaocess to increased + Civil Security Models
national defensze Supported by
L POSEE - | Model of education
Law No. 3 of 2002 leaming Models of Aims emoowerment
Universal Defense —* | megabiodiversitasfor nurfuring
Sustem the students’patriotism character Benefits | Model com munity
n em powerm ent
RQ,I"&I’TS&IE - L 4
— - Utilization models of megahindiversitas
P Wmm'f’”ﬂi’:""gﬂig?gﬂd to foster patriotism in school of
strategies - Indonesia bord erline -

Figure 2. Research Paradigm

Innert-depend strategies are attitudes and behaviors of citizens who are imbued with their love of nation, the
Republic of Indonesia based on Pancasila (Five Basic Principle of Indonesia) and the 1945 Constitution in
maintaining the nation integrity. Each citizen shall have the right and obligation to participate in the state defense
which has been set forth in the law. The awareness for state defense is basically the willingness for the nation
dedication and to sacrifice to defend the country. The spectrum of innert-depend strategies is very broad, from the
most subtle into the harshest, from good relations with fellow citizens or even fighting for the real threat with
armed enemies. Those reflect to behave and to do the best for the nation and country.
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The local genius institution, in this first phase, of research selects the school as an effective formal institution
for the development of megabiodiversitas learning model. The selected junior high school students are located
near the outer regions of Indonesia, namely Nusakambangan and Riau Islands. Those two region can be part of
the community as pioneers and catalysts to implement patriotism model based on megabiodiversity. They can
serve as one of the human resources for national development, both welfare development and defense or security
development. Therefore it is necessary to improve the efforts of local coaching and empowerment genius institute
that should be integrated with the sustainable implementation of innert-depend strategies in order to build the
defense and security system based on empowerment of educational institutions, as shown below.
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This research was using Research and Development method, as the research flow illustrated in Figure 2. The phase
of “define” or “research and information collection” [2] was the initial research and data collection through literature
study, needs analysis and field study. The design or planning phase [2] was the product design including the goal of
the product use, the product user and the description of the product components. The stage of develop or develop
preliminary form of product was an early product development. The disseminate phase had four developmental steps,
namely preliminary field testing [2] which were initial field trials, main product revision or test results revision, main
field testing or field trials and operational product revisions [2] or refinement of field test results. The research sample
was the junior high schools student in the border line of Indonesia. The number of students who become the sample
of research is 92 students, as follows; 42 students in Nusakambangan secondary school and 40 students from junior
high school in Riau Islands.

The main objective of R & D is to develop and to validate the local genius institutional empowerment program or
the model that will be used in the outer regions of Indonesia so that the purpose of developing the megabiodiversity
utilization model becomes effective. This stage identified the key process skills and analyzed them in subset sets of
the required skills. This analysis guaranteed the compactness of tasks in developing empowerment models of
educational institutions, as their analysis reaches the selection of empowerment concepts, activity plan approaches to
the selection of megabiodiversity learning models for the improvement of students' patriotism character as well as the
design of their evaluations [16]. The activities of empowerment activities included discussion of information,
modeling, assignment, group work, and practice [17]. Evaluation of the implementation process of megabiodiversitas
learning model for the improvement of students' patriotism consisted of observation, performance test and practice
test and collaborative model of educational institution empowerment. Patriotism includes proud attitudes towards the
achievement of the nation, proud of the nation's culture, the desire to maintain the characteristics of the nation and the
cultural background of the nation. Patriotism value examined in this research is; loyalty, courage, willing to sacrifice,
and love of the nation and state.

RESULTS AND DISCUSSION

The development of the megabiodiversity learning model to nurture students' patriotism was done to foster innert-
depend strategies in junior high schools of Nusakambangan and Riau Islands. The research and development
procedure was divided into three stages: (1) define, (2) design stage, (3) development stage. In the development stage,
product validation from experts, science teachers, and graduate program students were conducted. Validation aimed
at obtaining both oral and written comments and suggestions in order to improve the initial draft of Subject Specific
Pedagogic (SSP) of learning megabiodiversitas, it was tested in limited subject and then in wider scope. The results
of the lessons plan product development of science learning could be explained through the validation result. The
average score of the questionnaire response showed the validator's response on the feasibility of the lessons plan of
five categories, namely 1 (poor); 2 (fair); 3 (quite good); 4 (good); 5 (excellent ).

The product validation of megabiodiversitas lessons plan was divided into 4 assessment components. The
assessment components included (1) learning objectives, (2) learning materials, (3) linguistic component and, (4)
learning time. Each component had its own assessment aspect. The validation results of each component of the lessons
plan converted into scores. The details of lessons plan validation results and its score conversion techniques can be
seen in Appendix 1. The results of the validation components were presented in figure 3.
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Results of the Lessons Plan Validation
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Figure 3. Results of the Lessons Plan Validation (megabiodiversity to nurture students' patriotism character)

In order to know the assessment results more clearly, then, the average results of product validation in the form of
validator assessment score was converted into five scale scores [18]. The summary score converting results into five
scale scores was presented in table 1.

Tabel 1. Results of the Lessons Plan Validation

No Validator Assessed Components VS;I:SLES Category
1 Expert Learning objectives A Excellent
Learning materials A Excellent

Linguistic Component B Good

Learning time A Good

2 Teacher Learning objectives B Good

Learning materials B Good

Linguistic Component B Good
Learning time A Excellent

3 Students of Master Learning objectives B Good
Program Learning materials A Excellent

Linguistic Component B Good

Learning time B Good

Based on table 1, it was known that the product validation results in the form of lessons plan on each component
was varied. If examined separately, then the components of the formulation of learning objectives considered as
"excellent " by experts, science teachers and students. In the content presentation aspect considered as "excellent” by
experts, science teachers and students of graduate programs. The language component was rated "good" by experts
and science teachers while the students of the graduate program considered as "excellent”. In case of the time
allocation aspect, the expert considered as "excellent " while the science teacher and the students mentioned as "good".
The results of the validation of the Lessons Plan component illustrated that the Lessons Plan product of the
development outcomes was feasible for learning implementation.

The results of validator assessment on the developed lessons plan aspect in general met the criteria. The
presentation of lessons plan content considered as “excellent" and rated "good" but it still needed some revision based
on the suggestions and comments for certain items because not all items in the Lessons Plan component obtained
maximum score (5) or "excellent" category.

Validation Result of Learning Materials
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The validation of teaching materials of megabiodiversity performed by experts, science teachers and graduate
program students covering three components. These components included content validity, contruct validity and face
validity. Total of these three components were 20 aspects of assessment. The mean score of the response or assessment
indicated the validator response on the feasibility of SSP of sciences course which covering five categories, i.e. 1
(poor), 2 (fair), 3 (quite good), 4 (good), 5 (excellent). The validation result of teaching materials component was
depicted by the mean score from the validator on each component of the valuation, it was then converted into the
score. The average of material validation result was further converted to category in the scale of five. The summary
of the conversion from the validator response score on students’ teaching materials coded into five scale can be seen
in table 2.

Table 2. Validation Result of Material

No Validator Assessed Components Scale Value 5 Category
1 Expert Content Validity A Excellent
Construct Validity B Good
Face Validity B Good
2 Natural Science Content Validity A Excellent
Teacher Construct Validity B Good
Face Validity B Good
3 Student Content Validity B Good
Construct Validity A Excellent
Face Validity B Good

The Validation Results of Megabiodiversity Technology literacy

The validation coverage of the technology literacy test sheet about megabiodiversitas consisted of five
components. The assessment components were: (1) the appropriateness between megabiodiversity technology literacy
indicators and the item test, (2) the instrument completeness, (3) the problem construction, (4) the appropriateness of
content/ substance, and (5) language aspect. Those five component validation results were presented in FIGURE 5.

100
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m Student
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of indicator of instrument construction of conten  problem
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Figure 5. The Validation Results of Megabiodiversity Technology literacy Aspect
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Based on figure 5, it can be seen that the assessment results of the technology literacy test components on
megabiodiversitas was varied. If it was viewed from the component of the indicator appropriateness, the highest score
was 75 and the lowest one was 70. In case of the instrument completeness component, the highest score was 85 from
the teacher's party while the lowest score came from the expert with the score of 75. For the construction component,
the highest score was 90 by the graduate program students and the lowest was from the expert judgments, i.e. 80. In
the last two components, namely the content or substance appropriateness and the language aspect, the highest score
for those two components was 73 and the lowest was 70. In general, the components validation for the technology
literacy test on megabiodiversity can be categorized as good.

The validation result of each aspect in the technology literacy sheet about megabiodiversity in the form of score
was converted to scale of five. The summary result of conversion score to the scale of five can be seen in table 3.

Table 3. The validation result of Technology literacy Test on Megabiodiversity

No Validator Assessed Components Scale Value 5 Category

1 Expert Conformity of indicator B Good
Completeness of instument B Good
Test Construction A Excellent
Conformity of content B Good
Linguage Problem B Good

2 Teacher Conformity of indicator B Good
Completeness of instument A Excellent
Test Construction A Excellent
Conformity of content B Good
Linguage Problem B Good

3 Student Conformity of indicator B Good
Completeness of instument A Excellent
Test Construction A Excellent
Conformity of content B Good
Linguage Problem B Good

Based on TABLE 3, the tested components in the technology literacy test sheet on megabiodiversitas categorized
as "good" and "excellent ". From the five components of the assessment above, the components that were rated
"excellent" by each validator, i.e the content appropriateness aspect. The other four components of the validator scores
were also declared as “Good” category. The overall compoenents can be categorized as "good".

The Result of Limited Trial

The limited trial was conducted among eight grade students of junior high school in Nusakambangan and Riau
Islands. The trials selection was random by considering the differences of the students’ ability. It was conducted after
the initial draft based on validation results. This trial aimd at testing the readability of the developed SSP product
including the learning materials, as well as measuring the validity of the test items on megabiodiversity technology
literacy aspect and its reliability of each instrument. In addition, the objectives of the limited trials were to collect the
information in the model framework and instrument improvement. The obtained information in this limited trials was
gathered in form of technology literacy data about the megabiodiversity and students’ patriotism character.

The data of learning implementation was obtained from the observation sheet which was evaluated by two
observers. Each observer provided an assessment of the pattern of the instructional implementation of the teacher
based on the learning stages in the observation sheet. The assessment was performed by experienced observers and
the learning experts to make sure its objectivity and appropriateness.

The assessment of the learning implementation covering preliminary activities, core activities and closing. The
learning involved five phases including, (1) the problem orientation, (2) the organizing of the stuents, (3) the
investigation or group investigation, (4) the students’” work presentation and, (5) the evaluation/ technology literacy
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about megabiodiversity. This limited trial was conducted twice with the learning implementation data as presented in
table 4.

Table 4. The Result of Learning Implementation in the Limited Trial

Score
Component Lessons 1 Lessons 2
01 02 01 02
Score 15 13 15 16
Percentage of Learning Achievement 78% 86%
Instrument Reliability 93% 97%

The assessment results of the implementation of learning activities can be seen through the given scores by the
observer. At the first meeting, the score of each observer was 15 and 13, respectively. By having those scores, then,
the instrument reliability with Borich equation was 93%. Meanwhile, the second meeting score of each observer was
15 and 16, respectively, where the reliability level of the observation instrument for the second meeting was 97%.
According to Borich (1994: 117), a good observation instrument should have R score bigger than or equal to 75%
(>75%). Based on these results it declared that the instrument of learning implementation observation can be
considered as "good" to be used in the learning process.

Megabiodiversity Technology literacy Instrument Validation

The test about megabiodiversitasy technology literacy was in the form of 8 items description and it was represented
by the indicator of technology literacy about megabiodiversity. Then, to find out the valid item as well as its reliability
of the test instrument, it was used score interpretation from Corrected Item-Total Correlation on each item of
Cronbach's Alpha.

The test instrument consisted of eight items to measure students’ technology literacy on megabiodiversity sciences
related to the static fluid course. As shown on table 13, it was found that eight items were valid because they had
Corrected Item-Total Correlation scores which were bigger than r table (> 0.361). In addition, the reliability score of
the technology literacy instrument was 0.868 which indicated (0.868> 0.60) the test instrument was reliable to be
used. It means the test instrument for technology literacy of mega biodiversity was valid and reliable to be used for
data collection with wider scope of trial.

The wide trials were part of the development study to implement the product in learning. The SSP product was the
result of revision and evaluation from the limited trial results. The ultimate goal of extensive trials was to increase the
technology literacy of megabiodiversity as well as to enhance the patriotism character of junior high school students.
In addition, this extensive trial also aimed at obtaining information as material that can be used for the evaluation and
revision of the final product of the SSP.

The obtained information from the results of extensive trials were data observation results of the learning
implementation with the SSP product, the results of questionnaires on patriotism character before and after the learning
as well as the data on students’ megabiodiversity technology literacy before and after the learning implementation.

The implementation of systematic sciences learning was reflected in the developed model of the lessons plan
product. The implementation of the lesson was assessed by two observers using the observation sheet. Learning
implementation data consisted of 4 meetings as presented in table 5.

Table 5. The Result of Learning Implementation

Lessons Learnlng_ Category _Insfcr_ument Information
Implementation (%) Reliability

1 72 Good 0.92 Reliable

2 77 Excellent 0.93 Reliable

3 81 Excellent 0.96 Reliable

4 88 Excellent 0.93 Reliable
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Based on TABLE 5, it was known that the learning implementation having the category of "good" and "excellent
" since the mean percentage of observers at the first meeting was 72% with “good” category. Meanwhile, the
percentage of learning activities in the three meetings lasted 77%, 81% and 88%, respectively. The results were
obtained from the given mean score from the observer divided by the total score of instructional learning. In addition,
the percentage of observer agreements in assessing the implementation of learning can be calculated with Borich
equation with the agreements percentage over 90%.

The Questionnaire Result of Patriotism Character

The students of the control and the experiment class completed the questionnaire of patriotism character. The goal
was to know whether any differences in case of the patriotism between the students of the control and the experimental
class. It was done by the students before the first meeting and they were asked to complete the same questionnaire
after the last meeting (4th meeting). Most of the students’ patriotism character was still low because more than 50%
of students had the character of patriotism "moderate”. It can be seen that 37% of students showed the patriotism
character in the category of "quite bad" and even 16% of them categorized as “bad”. The percentage of final outcomes
of patriotism character in the control class increased. The percentage of patriotism character of students catagorized
as "good". This was reflected in the percentage score improvement of the category from "quite good™ into "good".

The achievement of each indicator was different. In general, the average score of all indicators got some
improvements from the initial patriotism character (questionnaire result before the learning) to the final patriotism
character (questionnaire outcomes at the end of the learning). Based on these results, it can be seen that the biggest
improvement was in indicator 3 while the smallest one was in indicator 7. However, all indicators can not be separated
because it described the patriotism character of students in the control class at the beginning and the end of learning.
In the experimental class, the questionnaire was completed before the first lesson and after the 4th meeting. The
majority of students in the experimental class showed "poor" patriotism character since 56% of the students
categorized as "quite bad" and 16% was "bad". It indicated that the students’ patriotism character in the experimental
class was generally low. There was some increase in the students patriotism character after the end of learning which
was more than 60% of students showed "good" category of patriotism character. These results indicated that there
were some difference in case of patriotic character before and after the learning in the experimental class.

The learning implementation using SSP megabiodiversitas gave a positive impact on the students’ patriotism
character. It was reflected in the results that the number of students in the experimental class mostly dominating the
category of "good" and “excellent" for patriotism characters compared to the control class based on the final test result.

Test Results of Megabiodiversity Technology literacy

The data on megabiodiversitas technology literacy consisted of pre-test and post-test result. The purpose of these
two types of tests was to know the difference of the treatment results of each class or between the two classes, namely
the experimental class and the control class. The type of given test in the pre-test and post-test was the essay test
related to the static fluid material. The test contained 8 items that were used as the indicator in measuring technology
literacy about the students’ megabiodiversity in those two classes. The results of the technology literacy test on the
megabiodiversity were summarized in table 6.

Table 6. The Summary of the megabiodiversity technology literacy

The result of megabiodiversity technology literacy
Explanation Control Class Eksperiment Class

Pre-test Post-test Pre-test Post-

test

Highest Score 78.6 91.2 77.4 91.7
Lowest Score 34,.6 63.3 38.2 72.1
Mean 58.8 77.6 60.1 84.2
Average gain 0.51 0.62

Table 6 showed that there were some differences in test results in the two classes. For the control class, the highest
score on the pre-test was 78.6 and the lowest was 34.6. The mean of the control class score at pre-test was 58.8 with
the number of students above the passing grade (> 75) was 5 people and below the passing grade was 27 people. in
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the post-test control class, the highest score reached 91.2 and the lowest score was 63.3. The mean score of the control
class for the post-test was 77.6 with the number of students above the passing grade (> 75) was 24 people and below
the passing grade was 8 people. Based on the score of pre-test class and post-test, it was obtained the average gain of
the control class was 0.51. It indicated that the standard gain of the control class was in the "moderate” category.

In the experimental class, the highest pre-test score was 77.4 while the highest post-test reached 91.7. The mean
score of pre-test in the experimental class was 60.1 with the number of students with the score (> 75) was 7 people.
Meanwhile, the average post-test of the experimental class was 84.2 with the number of students above the passing
grade was 31 people. The standard gain rate in the experimental class was 0.62 in the "moderate" category. Based on
these results, it can be concluded that the average results of the technology literacy test about megabiodiversity in the
experimental class was higher, either the mean score or if it was seen from the average of the gain standard [19] &
[20].

CONCLUSION

Based on the research results and discussion, it can be concluded the results of the model development and learning
media of megabiodiversity to develop the patriotism character are as follows; (1) the results of the model development
and learning media of megabiodiversity to develop the character of patriotism of learners are feasible to be applied in
the sciences learning of junior high school, (2) the model application of and learning media of megabiodiversitas to
develop the character of patriotism is effective to increase the technology literacy about megabiodiversitas among
junior high school students, it can be seen from the score difference and gain score (3) the model application and
learning media of megabiodiversity to develop the character of patriotism is effective to increase patriotism character
of junior high school students, it was proved from the percentage of students’ patriotism character after following the
lesson.
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