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Dear Editors

May | know the reason/s of Why my article title"The potential of various indigenous Trichoderma
spp. to suppress Plasmodiophora brassicae the pathogen of clubroot disease on cabbage" DOI:
10.13057/biodiv/d180418, in BIODIVERSITAS VOL 18/4 OCT 2017, PAGES:1424-1429, was justified
as "SHORT COMMUNICATION", WHILE THE DATA IN THE ARTICLE WAS COMPLETE INCLUDING
TO DIVERSITY AND EVEN ITS EFFECT TO THE TRICHODERMA IN PLANT (CABBAGE), CAN YOU
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GUIDANCE FOR AUTHORS

Aims and Scope Biodiversitas, Journal of Biological Diversity or abbreviated
as Biodiversitas encourages submission of manuscripts dealing with all
biodiversity aspects of plants, animals and microbes at the level of the gene,
species, and ecosystem as well as ethnobiology.

Article types The journal secks original full-length research papers, reviews,
and short communication. Manuscript of original research should be written in
no more than 8,000 words (including tables and picture), or proportional with
articles in this publication number. Review articles will be accommodated, while,
short communication should be written at least 2,000 words, except for pre-study.

Submission The journal only accepts online submission, through open
journal system (https://smujo.id/biodiv/about/submissions) or email to the
editors at unsjournals@gmail.com. Submitted manuscripts should be the
original works of the author(s). The manuscript must be accompanied by a
cover letter containing the article title, the first name and last name of all the
authors, a paragraph describing the claimed novelty of the findings versus
current knowledge. Submission of a manuscript implies that the submitted
work has not been published before (except as part of a thesis or report, or
abstract); and is not being considered for publication elsewhere. When a
manuscript written by a group, all authors should read and approve the final
version of the submitted manuscript and its revision; and agree the submission
of manuscripts for this journal. All authors should have made substantial
contributions to the concept and design of the research, acquisition of the data
and its analysis; drafting of the manuscript and correcting of the revision. All
authors must be responsible for the quality, accuracy, and ethics of the work.

Ethics Author(s) must obedient to the law and/or ethics in treating the
object of research and pay attention to the legality of material sources and
intellectual property rights.

Copyright If and when the manuscript is accepted for publication, the
author(s) still hold the copyright and retain publishing rights without
restrictions. Authors or others are allowed to multiply article as long as not for
commercial purposes. For the new invention, authors are suggested to manage
its patent before published.

Open access The journal is committed to free-open access that does not
charge readers or their institutions for access. Readers are entitled to read,
download, copy, distribute, print, search, or link to the full texts of articles, as
long as not for commercial purposes. The license type is CC-BY-NC-SA.

Acceptance The only articles written in English (U.S. English) are
accepted for publication. Manuscripts will be reviewed by editors and invited
reviewers(double blind review) according to their disciplines. Authors will
generally be notified of acceptance, rejection, or need for revision within 1 to 2
months of receipt. The manuscript is rejected if the content does not in line
with the journal scope, does not meet the standard quality, inappropriate format,
complicated grammar, dishonesty (i.e. plagiarism, duplicate publications,
fabrication of data, citations manipulation, etc.), or ignoring correspondence in
three months. The primary criteria for publication are scientific quality and
biodiversity significance. Uncorrected proofs will be sent to the corresponding
author by email as .doc or .docx files for checking and correcting of typographical
errors. To avoid delay in publication, corrected proofs should be returned in 7
days. The accepted papers will be published online in a chronological order at
any time, but printed in January, April, July and October.

A charge Starting on January 1, 2017, publishing costs waiver is granted
to foreign (non-Indonesian) authors who first publish the manuscript in this
journal, especially for graduate students from developing countries. However,
other authors are charged USD 250 (IDR 3,500,000).

Reprints The sample journal reprint is only available by special request.
Additional copies may be purchased when ordering by sending back the
uncorrected proofs by email.

Manuscript preparation Manuscript is typed on A4 (210x297 mm?)
paper size, in a single column, single space, 10-point (10 pt) Times New
Roman font. The margin text is 3 cm from the top, 2 cm from the bottom, and
1.8 cm from the left and right. Smaller lettering size can be applied in
presenting table and figure (9 pt). Word processing program or additional
software can be used, however, it must be PC compatible and Microsoft Word
based (.doc or .rtf; not .docx). Scientific names of species (incl. subspecies,
variety, etc.) should be written in italic, except for italic sentence. Scientific
name (genera, species, author), and cultivar or strain should be mentioned
completely for the first time mentioning it in the body text, especially for
taxonomic manuscripts. Name of genera can be shortened after first
mentioning, except generating confusion. Name of the author can be
eliminated after first mentioning. For example, Rhizopus oryzae L. UICC 524,
hereinafter can be written as R. oryzae UICC 524. Using trivial name should be
avoided, otherwise generating confusion. Biochemical and chemical
nomenclature should follow the order of the IUPAC - IUB. For DNA
sequence, it is better used Courier New font. Symbols of standard chemical
and abbreviation of chemistry name can be applied for common and clear
used, for example, completely written butilic hydroxyl toluene (BHT) to be
BHT hereinafter. Metric measurement use IS denomination, usage other
system should follow the value of equivalent with the denomination of IS first
mentioning. Abbreviations set of, like g, mg, mL, etc. do not follow by dot.
Minus index (m?, L, h"") suggested to be used, except in things like "per-
plant" or "per-plot". Equation of mathematics does not always can be written
down in one column with text, in that case can be written separately. Number

one to ten are expressed with words, except if it relates to measurement, while

values above them written in number, except in early sentence. The fraction

should be expressed in decimal. In the text, it should be used "%" rather than

"percent”. Avoid expressing ideas with complicated sentence and verbiage,

and used efficient and effective sentence.

Title of the article should be written in compact, clear, and informative
sentence, preferably not more than 20 words. Name of author(s) should be
completely written. Name and institution address should also be completely
written with street name and number (location), postal code, telephone number,
facsimile number, and email address. Manuscript written by a group, author for
correspondence along with address is required. First page of the manuscript is
used for writing above information.

Abstract should not be more than 200 words. Keywords is about five
words, covering scientific and local name (if any), research theme, and special
methods which used; and sorted from A to Z. All important abbreviations
must be defined at their first mention. Running title is about five words.
Introduction is about 400-600 words, covering the background and aims of
the research. Materials and Methods should emphasize on the procedures and
data analysis. Results and Discussion should be written as a series of
connecting sentences, however, for manuscript with long discussion should be
divided into subtitles. Thorough discussion represents the causal effect mainly
explains for why and how the results of the research were taken place, and do
not only re-express the mentioned results in the form of sentences.
Concluding sentence should be given at the end of the discussion.
Acknowledgments are expressed in a brief; all sources of institutional, private
and corporate financial support for the work must be fully acknowledged, and
any potential conflicts of interest are noted.

Figures and Tables of maximum of three pages should be clearly
presented. Title of a picture is written down below the picture, while title of a
table is written above the table. Colored figures can only be accepted if the
information in the manuscript can lose without those images; chart is preferred
to use black and white images. Author could consign any picture or photo for
the front cover, although it does not print in the manuscript. All images
property of others should be mentioned source. There is no appendix, all data
or data analysis are incorporated into Results and Discussions. For broad data,
it can be displayed on the website as a supplement.

References Author-year citations are required. In the text give the authors
name followed by the year of publication and arrange from oldest to newest
and from A to Z. In citing an article written by two authors, both of them
should be mentioned, however, for three and more authors only the first author
is mentioned followed by et al., for example: Saharjo and Nurhayati (2006) or
(Boonkerd 2003a, b, ¢; Sugiyarto 2004; El-Bana and Nijs 2005; Balagadde et
al. 2008; Webb et al. 2008). Extent citation as shown with word "cit" should
be avoided. Reference to unpublished data and personal communication
should not appear in the list but should be cited in the text only (e.g., Rifai MA
2007, pers. com. (personal communication); Setyawan AD 2007, unpublished
data). In the reference list, the references should be listed in an alphabetical
order (better, if only 20 for research papers). Names of journals should be
abbreviated. Always use the standard abbreviation of a journal's name
according to the ISSN List of Title Word Abbreviations (www.issn.org/2-
22661-LTWA-online.php). The following examples are for guidance.
Journal:

Saharjo BH, Nurhayati AD. 2006. Domination and composition structure
change at hemic peat natural regeneration following burning; a case study
in Pelalawan, Riau Province. Biodiversitas 7: 154-158.

Book:

Rai MK, Carpinella C. 2006. Naturally Occurring Bioactive Compounds.
Elsevier, Amsterdam.

Chapter in book:

Webb CO, Cannon CH, Davies SJ. 2008. Ecological organization,
biogeography, and the phylogenetic structure of rainforest tree
communities. In: Carson W, Schnitzer S (eds) Tropical Forest Community
Ecology. Wiley-Blackwell, New York.

Abstract:

Assaced AM. 2007. Seed production and dispersal of Rhazya stricta. 50"
annual symposium of the International Association for Vegetation
Science, Swansea, UK, 23-27 July 2007.

Proceeding:

Alikodra HS. 2000. Biodiversity for development of local autonomous
government. In: Setyawan AD, Sutarno (eds.) Toward Mount Lawu
National Park; Proceeding of National Seminary and Workshop on
Biodiversity Conservation to Protect and Save Germplasm in Java Island.
Universitas Sebelas Maret, Surakarta, 17-20 July 2000. [Indonesian]

Thesis, Dissertation:

Sugiyarto. 2004. Soil Macro-invertebrates Diversity and Inter-Cropping Plants
Productivity in Agroforestry System based on Sengon. [Dissertation].
Universitas Brawijaya, Malang. [Indonesian]

Information from internet:
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Sequence variation of captive Malayan Gaur (Bos gaurus hubbacki) based on
mitochondrial D-loop region DNA sequences

BADRUL MUNIR MD-ZAIN, AQILAH ABDUL-AZIZ, NOR RAHMAN AIFAT, NUR SYAFIKA
MOHD-YUSUF, ROSLI NORSYAMIMI, JEFFRINE JAPNING ROVIE-RYAN, KAYAL VIZI
KARUPPANNAN, NADIATUR AKMAR ZULKIFLI, SALMAH YAAKOP

Conservation and selection of plus trees of Pongamia pinnata in Bali, Indonesia
NI LUH ARPIWI, | GUSTI AYU SUGI WAHYUNI, | KETUT MUKSIN, SUTOMO

Short Communication: The species diversity and composition of roadside trees in five
cities in Sumatra, Indonesia
WIRYONO, YANSEN, ADITYA, DAVID JUARA LAMHOT, JURIAH HUTAHAEAN

Short Communication: Novel Single Nucleotide Polymorphisms (SNPs) in the 5'UTR of
Bovine Heat Shock Protein 70 (bHSP70) Gene and its association with Service per
Conception (S/C) of Pasundan cattle

SYAHRUDDIN SAID, WIDYA PINTAKA BAYU PUTRA

Carbon storage variability in seagrass meadows of Marine Poton Bako, East Lombok,
West Nusa Tenggara, Indonesia
FIRMAN ALI RAHMAN, IBNUL QAYIM, YUSLI WARDIATNO

Short Communication: Habitat characterization of Aristolochia baetica L. in Tessala
Mount, Western Algeria
HAKEMI ZAHRA, MEHDADI ZOHEIR, LATRECHE ALI, CHERIFI KOUIDER, AISSET AMEL

Phenotypic variation and genetic alteration of Spathoglottis plicata resulted from in
vitro cultured seed irradiated with X-Ray
SUYITNO ALOYSIUS, AZIZ PURWANTORO, KUMALA DEWI, ENDANG SEMIARTI

Diversity and abundance of termites along altitudinal gradient and slopes in Mount
Slamet, Central Java, Indonesia
HERY PRATIKNYO, INTAN AHMAD, BAMBANG HERU BUDIANTO

Biodiversity and distribution of termite nests in West Papua, Indonesia
NIKEN SUBEKTI, ISMA NURVAIZAH, JAN HENDRIEK NUNAKI, HENGKY LUKAS
WAMBRAU, RO'TYYATUL MAR’AH

Dracorhodin: A potential marker compound for detecting the presence of dragon’s
blood resin from Daemonorops originated from Indonesia
TOTOK KARTONO WALUYO, SANTIYO WIBOWO

Short Communication: Macropropagation — An important tool for conservation of North
Sumatran endangered tree species, Dryobalanops aromatica

ARIDA SUSILOWATI, CUT RIZLANI KHOLIBRINA, HENTI HENDALASTUTI RACHMAT,
DENI ELFIATI, ASWANDI, ILLA MASYITAH RAENI

Association between XRCC1 exon 10 (Arg399GIn) gene polymorphism and
micronucleus as a predictor of DNA damage among radiation workers

HARRY NUGROHO EKO SURNIYANTORO, YANTI LUSIYANTI, TUR RAHARDJO, SITI
NURHAYATI, DEVITA TETRIANA

Morphological characteristics and isozyme banding patterns of Cucurbita moschata at
different altitudes
NUR RAHMAH HIDAYATI, SURANTO, SAJIDAN
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The grouping system and local distribution pattern analysis of Javan green peafowl
(Pavo muticus muticus, Linnaeus 1758) population in Baluran and Alas Purwo National
Parks, East Java, Indonesia

JARWADI BUDI HERNOWO, HADI SUKADI ALIKODRA

Insect diversity in post-mining areas: Investigating their potential role as bioindicator
of reclamation success
DAMAYANTI BUCHORI, AKHMAD RIZALI, GILANG ADITYA RAHAYU, IRDIKA MANSUR

Karst vegetation in the natural habitat of sandalwood (Santalum album) at various
altitude places in Timor Island, Indonesia
FRANSISCA XAVERIANA SERAFINA LIO, MARIA PAULIN SARI DEWI

Genetic diversity of mastitis cow’s milk bacteria based on RAPD-PCR
APON ZAENAL MUSTOPA, INES FERDIANA PUSPITASARI, FATIMAH, LITA TRIRATNA,
GINA KARTINA

Recognizing indigenous knowledge of the Karangwangi Rural Landscape in South
Cianjur, Indonesia for sustainable land management
FATIYA AMELIA, JOHAN ISKANDAR, RUHYAT PARTASMITA, NICHOLAS MALONE

Genotype determination of megalocytivirus from Indonesian Marine Fishes
MURWANTOKO, DINI WAHYU KARTIKA SARI, CHRISTINA RETNO HANDAYANI,
RICHARD J. WHITTINGTON

Protein and fatty acid profile of marine fishes from Java Sea, Indonesia
SRI PRIATNI, DIAH RATNANINGRUM, WAWAN KOSASIH, EEN SRIENDAH, YOICE
SRIKANDACE, TINA ROSMALINA, SRI PUDJIRAHARTI

TRFLP analysis for revealing the diversity of rice phyllosphere bacteria
SRI MARTINA WIRASWATI, ARIS TRI WAHYUDI, IMAN RUSMANA, ABDJAD ASIH
NAWANGSIH

Effect of the CDC light trap on control of nocturnal mosquitoes in coastal Samut
Songkhram Province, Thailand

TANAWAT CHAIPHONGPACHARA, SEDTHAPONG LAOJUN, CHAEKKI
KUNPHICHAYADECHA

Short Communication: Biological aspects of Charybdis anisodon (De Haan, 1850) in
Lasongko Bay, Central Buton, Southeast Sulawesi, Indonesia
ABDUL HAMID, YUSLI WARDIATNO

Management of coastal biodiversity based on social-cultural values in constructing
conservation character education
ABUBAKAR SIDIK KATILI, RAMLI UTINA, YOWAN TAMU, ELYA NUSANTARI

Short Communication: Categorization models as a powerful tool in paleontological
data analyses — the Phanerozoic bivalves
AHMED AWAD ABDELHADY, MOHAMMED MASOUD ABDALLA

Short Communication: Genetic diversity of Salacca edulis from West Seram District,
Maluku, Indonesia based on morphological characters and RAPD profiles
SOVIAN SESCA ELLY, THEOPILUS W. WATUGULY, DOMINGGUS RUMAHLATU

Genetic diversity of Amorphophallus titanum in Bengkulu, Indonesia based on RAPD
markers

WAHYUDI ARIANTO, ERVIZAL A.M. ZUHUD, AGUS HIKMAT, TUTUT SUNARMINTO, ISKANDAR Z.
SIREGAR

Diversity of ambrosia beetles (Coleoptera: Scolytidae) on teak forest in Malang District,
East Java, Indonesia
YOGO SETIAWAN, RINA RACHMAWATI, HAGUS TARNO

Short Communication: Identification of marine leech and assessment of its prevalence
and intensity on cultured hybrid groupers (Epinephelus sp.)
MURWANTOKO, SRI LAKSONO CONDRO NEGORO, ALIM ISNANSETYO, ZAFRAN
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Short Communication: The impact of Gamma radiation on Tdc and Str gene
expressions in Catharanthus roseus regenerated plantlets
ZAHRA NOORMOHAMMADI, MARYAM TABAN, FARAH FARAHANI

Morphological, anatomical and isozyme variability among taro (Colocasia esculenta)
accessions from southeastern part of Central Java, Indonesia
ARI PITOYO, ANGELIA ARUM PRAMETA, MARSUSI, SURATMAN, SURANTO

The diversity of Nepenthes at the post-mining area in Sintang District, West
Kalimantan, Indonesia

HENDRA SETIAWAN, HILDA AQUA KUSUMA WARDHANI, KAMALUDIN, RIA ROSDIANA
HUTAGAOL, RACHMI AFRIANI

Isolation, molecular characterization and extracellular enzymatic activity of culturable
halophilic bacteria from hypersaline natural habitats

SUZAN AHMED BIN-SALMAN, REDA HASSAN AMASHA, SAMYAH D. JASTANIAH,
MAGEDA M. ALY, KHALIL ALTAIF

Short Communication: Floristic composition and relationships between plant species
abundance and soil properties in common hazel (Corylus avellana) mountainous forest
of northern Iran

GHADER POURRAHMATI, ASADOLLAH MATAJI, HASSAN POURBABAEI, ALI SALEHI

Habitat utilization of the Sumatran rhinos (Dicerorhinus sumatrensis harrissoni) in
Kutai Barat forest, East Kalimantan, Indonesia

MUKHLISI, TRI SAYEKTI NINGSIH, ULFAH KARMILA SARI, YUYUN KURNIAWAN,
RIDWAN SETIAWAN, AHMAD MUSLIM

Evaluation of farmers’ knowledge on the rare Abyssinian pea (Pisum sativum var.
abyssinicum) landraces of Ethiopia
BERHANE GEBRESLASSIE GEBREEGZIABHER, BERHANU ABRAHA TSEGAY

Short Communication: Decreased populations of Scutellaria discolor and Plectranthus
galeatus (Lamiaceae) on Mount Gede, West Java, Indonesian and its surrounding
SUDARMONO

Latent variable models for multi-species counts modeling in ecology
RIKI HERLIANSYAH, IRMA FITRIA
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Abstract. Katili AS, Utina R, Tamu Y, Nusantari E. 2018. Management of coastal biodiversity based on social-cultural values in
constructing conservation character education. Biodiversitas 19: 1763-1768. Coastal biodiversity is quite high including coral reef,
mangrove, seagrass, and fishery resources. Management of coastal biodiversity can be conducted interdisciplinary covering various aspects.
Four main aspects can be integrated, i.e., physical-biodiversity, social-cultural, character education, and conservation. This present study
aimed to describe: coastal biodiversity in Gorontalo Province, Indonesia community’s social-cultural value and local wisdom
embodying conservation character of the coastal ecosystem, and character education of coastal ecosystem biodiversity in primary school
by learning with a prototype of conservation character-based materials. Specifically, the present study aimed to construct the
conservation character education based on social-cultural values. Data were analyzed with descriptive qualitative method by comparing
and referring to findings from the previous studies. The procedure used in this research was four-D, i.e., (i) Define stage; by doing the
identification and exploration of the coastal biodiversity potential. The methods used in this stage was exploration survey method.
Focused group discussions were conducted with coastal communities to identify social-cultural values and local wisdom and to analyze
the core and basic competence of learners by examining the tools of the lesson and determining the competence. (ii) Design stage; by
designing a prototype of learning material to construct the conservation character for learners. (iii) Development stage; by validating the
prototype of learning material for constructing the conservation character for the learner. (iv) Dissemination stage, by doing seminars
and information dissemination on a prototype of learning material to construct the conservation character. The results showed that in
Gorontalo, there were three components of the coastal ecosystem which included mangrove, seagrass, and coral reef. The communities
in the coastal area of Gorontalo were prominent in their strengthened social-cultural roots taking the form of ecological awareness. The
community in coastal area possessed local knowledge of the natural resources, e.g., plants and animals, and local attribution of such
resources in the local language. The conservation character-education based on social-cultural values, specifically local wisdom, is the
most appropriate education model to encourage the pattern of biodiversity coastal ecosystem management. Conservation character education
was highly relevant to life-enhancing skills, based on the empowerment of skills and coastal biodiversity potential in each region.

Keywords: Biodiversity, coastal ecosystem, social-cultural, conservation character

INTRODUCTION

The increasing demands of the community for goods to
fulfill their needs put pressure on the ecosystem of coastal
and marine areas in Indonesia. The most significant threat
comes from the land conversion of mangrove area into
fishponds and coastal reclamation to fulfill the demands of
settlement infrastructure, by which the projects profoundly
damage the ecosystems of seagrass and mangrove. Coral
reefs were destroyed when fish and cyanide bombs were
used for catching reef fish. Such damages have further
destructed the ecological function of coastal areas that
support the life of the locals. Deforestation has always been
associated with poverty, especially in the villages located
around the forest (Golar et al. 2017).

Damage to the ecosystem and coastal environment depicts
the carelessness of human being to the order of ecological
system in the environment. Human beings position them-
selves at the outside of the order of nature and not as a part
of the ecosystem and the environment, thus, they claim to
be able to exploit the environment to fulfill their needs

without realizing that their characteristics and behavior are
gradually damaging the nature. By that, it is essential to
construct conducive character-building based on social-
cultural values to the community starting from the primary
education phase, for it is an investment for the future
generation. Learning materials discussing ecosystem in
Natural Sciences subject in primary school is considered
crucial not only to build the students' comprehension of the
concept of the ecosystem but also to shape the student's
character-building and behavior towards the ecosystem and
its environment. An ecosystem is an ecological order consisted
of living things and non-living elements within a system
that influence each other. One of the teaching methods
about ecological system is to involve students directly in
discovering the components of ecosystem within their
school environments, like inquiry learning process (Glynn
et al. 2004). By this method, it is expected that the students
will have a more comprehensive understanding and
responsibility of their behavior towards the environment.
The notion is in line with Piaget who argues that the cognitive
development of primary school students experiences operational
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and concrete phase, in other words, the logical processing
depends on what they see and experience (Utina et al. 2017).

The ecological system in the coastal area is an excellent
learning apparatus for primary schools in the coastal area.
The schools can benefit from coastal biodiversity, such as
mangrove, seagrass, and coral reef. By optimization of the
ecosystem and its constituent components into learning
material, it is expected that students will not only be able to
understand and consider the ecosystems as part of
themselves, but also to build intimacy between themselves
and biophysical components in the coastal environment.
The intimacy developed between the community and
nature can lead to the development of social, cultural,
aesthetic, and religious values within themselves; this
environment awareness is actualized in behavior and local
wisdom of the coastal community (Nusantari et al. 2017).

Hence, it is essential to implement social-cultural
values in coastal ecosystem education to communities in
the coastal area; this is to develop the understanding of the
ecosystem and its components and the students’ character
and awareness towards coastal ecosystem. Moreover, it is
significant to put into consideration the contextual of
education, in which the learning process of coastal
ecosystem needs to relate to the local coastal area (Zeidler
2005; Nuangchalerm 2010). On the other hand, Subiantoro
(2011) indicated that in the local coastal area have some
values including values of social, cultural, and aesthetics
that are developing within the community in the form of
local wisdom. The formulation of coastal biodiversity
education also needs to involve learning source and media
(Navarro et al. 2012).

This present study aimed to describe coastal ecosystem
in Gorontalo Province, to describe the community’s social-
cultural values and local wisdom embodying conservation
character of the coastal ecosystem and also to describe
character education of biodiversity of coastal ecosystem in
primary school by learning with the prototype of learning
material to construct the conservation character. With this
learning method, the students will have a firm
understanding of the concept of ecosystem science and
have a character caring for the coastal environment.

MATERIALS AND METHODS

Study area

This study was the coastal area of Northern Gorontalo
District, Pohuwato District, and Boalemo District of
Gorontalo Province, Indonesia (Figure 1). The potency of
the coastal region of Gorontalo is depicted in the map of
coastal area and distribution of primary schools in Northern
Gorontalo, Pohuwato, and Boalemo. The period of this
study was conducted within six months, i.e., from February
to July 2018.

Procedures

The study is classified as development research.
Development research is a form of research-oriented towards
product development. There were four stages carried out in
this study called the four-D, namely; definition, design,
development, and dissemination (Thiagarajan et al. 1974).
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The four-D procedures in this study included (i) Define
stage; by doing the identification and exploration of the
coastal biodiversity potential. The methods used in this stage
was exploration survey method. Besides, focus group
discussions were carried out involving coastal communities
to identify social-cultural values and local wisdom. The
social-cultural values and local wisdom will become the
basis for constructing conservation characters. Other
research activities included analysis of the core and basic
competence of learners by examining the tools of the
lesson and determining the competence. The competence in
question is the ability to generate conservation characters.
(if) Design stage; by designing a prototype of learning
material to construct the conservation character for
learners. The content of the material and the questions were
related to the coastal biodiversity and social-cultural
potentials in the research sites. (iii) Development stage; by
validating the prototype of learning material to construct
the conservation character. This stage involved two
validations by experts, i.e., validation of subject material
and validation of education and learning. (iv) Dissemination
stage, by doing seminars and information dissemination on
the prototype of learning material to construct the
conservation character (Mappalotteng et al. 2015).

Data analysis

The data were analyzed descriptively employing a
qualitative method. The analysis was performed by
comparing and referring to findings from three previous
studies, i.e., (i) Study about utilization of mangrove
ecosystem as media and learning resources biology science
in primary school. This is a development of learning
material and media of Biology subject in primary schools,
particularly in the competence of coastal ecosystem. This
study applies the learning of mangrove ecosystems in
primary schools with a contextual approach. Mangrove
area is used as a material and learning media (Katili et al.
2015); (ii) Study about the management of coastal
ecosystem and preservation of local wisdom values of Bajo
tribe through the development of environmentally-aware
groups. This is an analysis and description about scientific
meaning of various local wisdom and ecological
intelligence of community in the coastal area (Utina 2017);
(iii) Research about education strategy of natural resources
conservation in the coastal area of Tomini Bay in
Gorontalo. The research explored the varieties of games
that contain values of environment preservation within
children in the coastal area (Utina 2016).

RESULTS AND DISCUSSION

Description of coastal ecosystem in Gorontalo Province

Among the varieties of the local potential of Gorontalo
is mangrove forest. Within the province, there are several
regions with vast mangrove forest area, i.e., Pohuwato,
Boalemo, and Northern Gorontalo districts. A report of the
region’s living environment status by the Office of
Environmental Issues in 2012 indicated that relatively well-
preserved mangrove forest area was found only in Northern
Gorontalo District (Balihristi 2012).
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Figure 1. Study area: the map of the coastal area in (A) Indonesia and Gorontalo Province, (B) Northern Gorontalo District, (C)
Boalemo District, (D) Pohuwato District. The red areas indicate the region of each district within the province, the green areas show the
coastal area of each district, and the red dots indicate the school distribution of each district
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Among the diverse natural resource potencies of the
coastal environment in Gorontalo are mangrove, seagrass,
and coral reef; which are the main components of the
coastal ecosystem. On top of that, the communities in the
coastal area of Gorontalo are prominent in their
strengthened social-cultural roots taking the form of
ecological awareness. A study in Bajo tribes in Torosiaje
revealed that there was a significant correlation between
the availability of natural resources in the coastal
environment and the communities' ecological awareness
(Utina 2017). The research discovered that the natural
resources and ecosystems of mangrove, seagrass, and coral
reef nearby Bajo community in Torosiaje Village,
Gorontalo Province were well-preserved. The ecological
awareness of the Bajo community is in contrast with the
condition of the ecosystem within other regions; the
community has been building emotional intimacy and
awareness of the nature that supports their living, which
results in the wise management of natural resources. Local
wisdom such as traditions, norms, and prohibition cascaded
from generations to generations within the community has
developed into the community's legacy of norms.

As extracted from an interview conducted with the
school teachers, the research highlighted that the primary
schools did not perform an optimal implementation of the
potential values of coastal ecosystem as learning material
and media in the classroom. On top of that, the learning
activity still involved conventional style, not maximizing
the potentials of coastal biodiversity as a study object.

Description of the community’s social-cultural values
and local wisdom embodying conservation character of
the coastal ecosystem

The research conducted exploration of potential values
of the coastal ecosystem and Focused Group Discussion
discussing values of social-cultural and local wisdom, in
which the activities provided a significant elaboration of
the background of the research problems. This is to say that
the potential values of coastal ecosystem conceal diverse
possibilities for human beings to harness, e.g., as primary
sources of the coastal community's living, as a balance of
ecological system within coastal area, and as sources of
education innovation.

The community in coastal area possesses local
knowledge of the natural resources, e.g., plants and
animals, and local attribution of such resources in the local
language. The Bajo tribe in Pohuwato District calls
different types of mangroves in their local language, i.e.,
apapi  (Avicennia), bangkao (Rhizophora), munto
(Bruguiera). This signifies that the community has
developed intimacy and awareness of nature, particularly
mangrove environment; by which they perform
conservation of mangrove area. Another proof is that
within the Bajo tribe, it is prohibited to consume sea turtles
due to the belief that the sea turtles are their savior during
incidents in the ocean. The prohibition reflects that the
community possesses high sensitivity of nature
conservation. These conservation values need to be
implemented in learning activities in schools, for the
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students to develop intimacy and awareness towards the
nature in daily life.

Moreover, the community in the coastal area of Dulupi,
Boalemo District possesses hereditary knowledge of
fishing seasons, i.e., tahulo, ewela, munggiyango, and pabhi.
Tahulo season begins when smaller fish like duwo (smaller
anchovies that only appear during the end of the month)
and anchovy appear. Ewela season starts when medium-
sized fish begin to appear. Munggiyango in local terms is a
kind of shark and predator fish, while pahi is a term for fish
who has venomous poison at the tip of its tail. The seasons
of fish appearance depicts the food chain in the marine
ecosystem. Smaller fish like duwo and anchovy are the
prey of medium-sized fish (the second level predators in
the food chain), while bigger predators like the shark are on
top of the food chain; this clarifies that shark and other
predators only appear after medium-sized fish. Such local
knowledge of the community in Dulupi illustrates that the
hereditary knowledge and awareness of marine
conservation is recommended to be applied in learning
activities in schools.

Description of conservation character education of
biodiversity of coastal ecosystem in primary school

It is believed that by developing a lesson plan that
involves coastal ecosystem as the material learning, one
can provide an alternative to preserve the ecosystem. This
is to embed sensitivity and awareness to the students of
changing phenomena in the coastal area. At further phase,
development of local content-based learning materials
encourages the students to perform preservation and
maintenance of the coastal ecosystem. It is crucial to
implement such innovation to shape the students' critical
thinking, considering that an environmentally-aware
community is significant to the ecosystem. There are four
core elements of education, formal or informal, i.e., learn to
know, learn to do, learn to understand one self’s identity,
and learn to live together and get along with the community
based on principles of equality and tolerance.

The optimization of potential values of coastal
ecosystem as learning materials in primary school is
categorized as an effort to build the students' critical
thinking and character of awareness of nature conservation
and an effort of instilling integrative values of ethics and
norms of interaction between human and nature within the
students. Character education is expected to be actualized
in the students' behavior towards the environment and
performing conservation of natural resources. Learning
source from nature, e.g., coastal biodiversity, can be
implemented as an alternative to support learning activities
since it provides direct interaction between the students and
nature as the learning object. Further, the interaction is
capable of fostering the students' knowledge in identifying,
analyzing, and formulating conclusions of the learning
object; this is to encourage the students to perform
scientific research from their early ages. The previous
notion elaborated that the students are expected to be able
to express opinions based on truth and to formulate
solutions based on observed problems or phenomena; in
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another word, the students can perform scientific approach
in learning activities.

Learning activities that implement the scientific
approach, that is a process of learning designed to actively
foster the students' construction of concepts and principles
of the learning materials by certain scientific processes
towards a phenomenon or an event (Utina 2016). The
approach is included in the core elements of learning
strategies in the 2013 curriculum employed to enhance the
students' competence. The Regulation of the Ministry of
Education number 65 in 2013 about standards of the
learning process in primary and secondary education
highlights the significance of the application of scientific
approach principles in learning activities. Moreover, the
learning activities are recommended to involve not only
books as the primary learning source but also environment
exploration as the learning source. By implementation of
the coastal ecosystem as a learning source, this research
expected that the students are capable of conducting
scientific observations and explorations to enrich their
knowledge by experiencing direct involvement with nature.
Direct instruction could result in direct knowledge and skill
acquisition, also known as the instructional effect
(Ruutmann et al. 2011). As a branch within Natural
Sciences subject that studies about interactions between
living beings and the environment, studying Biology does
not always engage traditional learning by reading and
memorizing only; it also does not only involve one-way
communication between teachers and students. Learning
activities of Biology subject should also include direct
interaction between the students and the learning objects,
such as the coastal ecosystem.

Discussion

Two marine waters surround Gorontalo Province with a
notable potential of natural resources and biodiversity, i.e.,
Tomini Bay in the south and Sulawesi Sea in the north. The
marine waters are included in mega-marine biodiversity
and the center of the world’s marine biodiversity also
known as the Earth’s Coral Triangle. Gorontalo Province
consists of five districts and one capital city, i.e., Boalemo
District, Bone Bolango District, Gorontalo District,
Pohuwato District, Northern Gorontalo District, and
Gorontalo City as its capital. Based on the report of
regional environment status Gorontalo Province in 2012
(Balihristi 2012), Pohuwato District is included in the
province’s protected forest area, which also includes
mangrove forest and marine aquaculture. The activities of
aquaculture ponds tended to result negatively to the coastal
ecosystem; the converted mangrove forests were highly
unproductive to provide sustainable support for the
community's living in the coastal area in this district.

Further, this research finding depicted that the damage
to the coastal ecosystem is the after-effect of inefficient
management of coastal and marine ecosystem. The
inefficient decision could result from the lag of policy, in
which the existence of a coastal ecosystem is only
considered as a minor variable compared to the exploitation
engaged in squeezing economic benefits from the
ecosystem. As the key stakeholder that plays a vital role in
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policy formulation and implementation, the local
government faces various problems, e.g., the ineffective
coordination between offices related to coastal biodiversity
conservation, thus producing policy that lacks synergy. The
government lacks institutions that specify its focus on
coastal biodiversity management and conservation, which
leads to not optimal management of coastal ecosystem
employed by the government and the community.

Moreover, another factor that contributed to the damage
of coastal biodiversity is lag of community, as a result of
the community’s poor competence in addressing
environmental problems and poor capabilities and capacity
to put pressure on the sides responsible for environment
preservation. The local community’s participation in design
and implementation of coastal biodiversity management
policies is less optimal; thus they cannot be accounted
responsible for their economic orientation of the
ecosystem's exploitation without being aware of its
sustainability. The management of coastal biodiversity
preservation should emphasize the balance between aspects
of biophysical, socioeconomic, cultural, and administration
to engage in optimal management. The balance is only
possible if the government implements regulatory devices
of coastal biodiversity management as a part of governance
formulated integrative between the government, the
community, and related sectors.

The result of this study can give an employs
comprehensive approach from the three previous aspects to
produce formal regulations that lighten the ecological
burden of coastal ecosystem in Gorontalo Province.
Development of governance model of coastal biodiversity
management based on the local wisdom of the coastal
community is crucial in implementing comprehensive and
optimal resource management of coastal biodiversity; this
is to formulate regulations of coastal biodiversity in
Gorontalo. The diversity of ethnic within a region provides
multicultural local wisdom to the community, as is the case
in Pohuwato featured with various inter-ethnic interactions.
The local wisdom progresses through time and is passed on
generations thus it roots within the community's way of
life. By reconstructing cultural values and local wisdom
and implementing in daily life, the community is able to
preserve their culture from the interference of massive
modernization (Utina et al. 2017).

Thus, the efforts undertaken by the coastal community
in Pohuwato District is to re-actualize the culture, since the
community has the potency and wealth of local wisdom;
the wisdom is adopted and maintained within the value
systems. The local wisdom is essential to be developed in
school to foster the value of the character conservation,
especially since early childhood, to encourage children to
love the nature. This is parallel with Katili et al. (2017) that
the strategy applied would be able to overcome the social-
economics problems of society as well as planning the
development of regional spatial. One of the things that can
be done for example is maintaining the natural conditions
of mangroves in the coastal area and making its ecosystem
as a buffer zone, while still involving the people around the
areas. Other ways are introducing the use of learning
material activities in schools around the coastal area; and
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also hatcheries management while considering the
suitability of environmental factors such as the type of
substrate and salinity.

The synergy of perception between government and
society in conducting conservation character education will
encourage the learners to take care of their local wisdom
and continue the legacy of the community’s way of life.
For instance, the learners are introduced and promoted to
take care of the environment. Consequently, the learners
will develop the sense of belonging and care towards the
nature based on local wisdom within the community.
Hence, the implementation of local wisdom in character
education in school is actualized by providing contents that
emphasize mutual interaction between human and nature.
Furthermore, Katili et al. (2015) said that educational
approach by coastal biodiversity as learning media and
resources in learning and incorporating learning material of
coastal biodiversity in the national curriculum of primary
education and the society management activities through
reforestation, training, and extension, and non-formal
education, can make the conservation character sustainable.

The government's capability of managing local
development to address the environmental problems
contributed significantly to the acceleration of regional
development and the trickle down effect for the
community's state of welfare. The study considers that by
implementing local wisdom in character education from the
students' early ages, it provides the correct solution to the
environmental problems. Moreover, this research argues
that character education employed within primary schools
will result in future generations of Indonesia that embody
Conservation character. The utilization of coastal
biodiversity based on social-cultural values in the learning
activities at the most basic level of education will result in
a comprehensive scientific understanding and conservation
character. This is due to the model of conservation
character education that involves the learners to study and
provide the solution for the surrounding environment, in
this case, the coastal area. By implementing coastal
ecosystem learning in primary schools with a social-
cultural and local wisdom approach, it is hoped that the
character of conservation and environmental friendly will
be formed in the students. This is a character capital that
contributes to the management of coastal biodiversity.
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