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ABSTRACT 
 

Gresik has a diverse terrestrial and aquatic ecosystem that supports high biodiversity. 
However, the available biodiversity data remains fragmented and have not been optimally 
utilized as a contextual learning resource in biology education. This study aims to describe the 
biodiversity of Gresik and analyze its potential as a learning resource for biodiversity topics to 
support Sustainable Development Goals 14 and 15. A qualitative descriptive approach was 
employed through three integrated phases: (1) biodiversity inventory based on 394 student 
research reports from Animal Systematics courses conducted between 2021 and 2023; (2) a 
survey involving 31 senior high school biology teachers in Gresik using a validated 
questionnaire; and (3) a PRISMA-based literature review of articles published between 2017 
and 2025. The results identified that Gresik’s biodiversity has 225 animal species from 7 
groups of invertebrates and 2 groups of vertebrates spread across 10 types of ecosystems. 
Furthermore, 84% of teachers have utilized biodiversity in their teaching, but these activities 
are dominated by observation in the school environment. Literature review findings suggested 
that Outdoor Learning, Discovery Learning, Guided Inquiry, and Project-Based Learning are 
effective approaches for integrating Gresik’s biodiversity into lessons. This study contributes 
a synthesized biodiversity database for integrating local biodiversity into contextual biology 
learning, thereby strengthening environmental literacy, supporting the implementation of the 
Merdeka Curriculum and Deep Learning principles, and contributing to Sustainable 
Development Goals 14 and 15. Future studies are recommended to develop and evaluate 
biodiversity-based learning resources derived from the biodiversity potential of Gresik.  
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INTRODUCTION 

Biodiversity includes genetic, species, and 

ecosystem diversity, which play a vital role in 

maintaining ecological balance while also 

serving as a source of contextual learning 

relevant to students’ lives (Marianingsih et al., 

2023). In biology education, particularly when 

teaching biodiversity, utilizing biodiversity as a 

learning resource has proven effective in 

fostering environmental awareness, developing 

scientific process skills, and achieving better 

learning outcomes (Ameliya, 2023; Febrianti et 

al., 2019; Nursidin et al., 2022; Sembiring et al., 

2024; Siregar et al., 2025). 

Various studies on the use of biodiversity 

as a learning resource have been conducted in 

Indonesia, including the use of marine Bivalve 

diversity along the Pasuruan coast, fish diversity 

in the irrigation canals of the Tanipah Village 

swamp, fauna in the areas of Bengkulu and 

Mulawarman Universities, also flora and fauna in 

Way Kambas and Gunung Leuser National Parks, 
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which have been incorporated into modules, 

handouts, student worksheets, and booklets 

(Agustriana et al., 2023; Fitriani et al., 2023; 

Muthoharoh, 2023; Nasution et al., 2024; 

Prasetyo et al., 2023; Tarigan, et al., 2025; Yani et 

al., 2020). However, these studies largely remain 

focused on developing biodiversity-based 

learning materials specific to limited locations. 

In other words, studies that explicitly link the 

inventory of a wider region’s diverse 

biodiversity with its potential as a source of 

learning material on biological diversity remain 

limited.  

Gresik is one of the regions with high 

biodiversity potential as a resource for learning 

about biodiversity. This region is a regency 

located northwest of Surabaya, covering an area 

of 1,191.25 km², divided into 18 districts, 330 

villages, and 26 urban villages, and features a 

unique geography characterized by a blend of 

coastal, mangrove, rice field, and island 

ecosystems (Pemerintah Kabupaten Gresik, 

2024). Previous studies have documented 

various aspects of Gresik’s biodiversity, 

including avian, crab, and Gastropod diversity in 

the Ujungpangkah mangrove forest; coral reef 

ecosystems on Bawean Island; and insect 

diversity in the rice fields of Randupadangan 

Village (Arifianti et al., 2021; Masitoh et al., 2024; 

Mubarrok & Ambarwati, 2019; Nisa et al., 2025; 

Syaifuddin, 2023). These findings confirm that 

Gresik possesses high biological diversity. 

However, this data remains scattered across 

various publications with differing taxonomic 

focuses and locations; consequently, no study 

has yet specifically integrated Gresik’s 

biodiversity into a single comprehensive 

overview to serve as a learning resource on 

biological diversity. 

This gap is underscored by the findings of 

a survey of 31 high school biology teachers in 

Gresik, which showed that although 84% of 

teachers have incorporated biodiversity into 

their teaching, the majority still limit their use to 

the school environment. This situation indicates 

that the lack of compiled biodiversity data for 

Gresik poses a significant obstacle for teachers in 

utilizing it as a broader and more diverse 

learning resource. 

To address this gap, this study utilizes 

animal biodiversity data sourced from articles 

resulting from a student research project in the 

Animal Systematics course, Department of 

Biology, Surabaya State University. The use of 

this data source is based on several 

considerations: the data is primary and up-to-

date, and it covers a more diverse range of animal 

groups and locations spread across various 

regions of Gresik, thus reflecting the current state 

of biodiversity in Gresik more accurately than 

previous individual studies. Furthermore, the 

collected data adheres to scientific procedures 

and verification, as well as academically 

accountable validation under the supervision of 

the supervising lecturers. This consideration is 

supported by the fact that CURE (Course-Based 

Undergraduate Research Experience)-based data 

collection has been internationally recognized as 

a valid source of data for biodiversity research 

(Baker et al., 2024; Funkhouser et al., 2024). 

The novelty of this study is its integrative 

approach, which not only catalogs Gresik’s 

biodiversity across taxa and ecosystems but also 

explicitly analyzes its potential as a learning 

resource on biodiversity through a literature 

review of relevant learning models. This 

approach simultaneously supports the 

achievement of Sustainable Development Goals 

(SDGs) 14 (Life Below Water) and 15 (Life on 

Land) by providing baseline data that can 

support efforts toward the conservation and 

sustainable use of biological resources. Thus, this 

study aims to describe the fauna biodiversity of 

Gresik Regency and analyze its potential as a 

learning resource for biodiversity, while also 

serving as a bridge between local biodiversity 

research and sustainable biology education 

practices.  

 

METHOD 

This study used a qualitative descriptive 

approach with the aim of identifying the fauna 
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biodiversity of Gresik Regency and analyzing its 

potential as a learning resource for biodiversity 

education. The research was conducted through 

three integrated stages: an inventory of Gresik’s 

biodiversity, an identification of how high school 

biology teachers in Gresik utilize biodiversity, 

and a literature review on the use of biodiversity 

in biology education. The results from these three 

stages were then integrated through data 

triangulation to provide a comprehensive picture 

of Gresik’s biodiversity potential as a contextual 

learning resource. The research flowchart is 

shown in Figure 1.  

 

 
Figure 1. Research flowchart 

 

Phase I. Gresik biodiversity inventory 

In this phase, data for the Gresik 

biodiversity inventory were obtained through a 

literature review of 394 research project reports 

by students in the Biology Department at 

Surabaya State University from the 2021–2023, 

with a total of 28 classes (16 classes from the 

Biology Education Program and 12 classes from 

the Biological Sciences Program). The data 

resulted from the course project assignment 

“Animal Systematics” based on field research, 

which required students to conduct 

observations, identifications, documentation, 

and classification of animals at specific locations 

and compile them into scientific reports. The 

validity of all data in these reports is guaranteed 

because they underwent supervision by the 

supervising lecturer, as well as verification of 

scientific names using taxonomic literature and 

the latest scientific databases. All reports were 

then screened using the following inclusion 

criteria: (1) the research location is within the 

Gresik region; (2) specimens are identified down 

to the species level; (3) observation location 

information is provided; and (4) the report 

includes documentation of observation results. 

Meanwhile, the exclusion criteria included: (1) 

the research location was not described in detail; 

(2) organism identification could not be verified; 

and (3) there was data duplication at the same 

location and for the same object. Data meeting 

the criteria were then analyzed descriptively 

through tabulation and taxonomic classification 

covering phylum, class, order, and species, as 

well as grouping based on ecosystem type. The 

results of this inventory serve as the basis for 

identifying Gresik’s biodiversity potential, which 

can be utilized as a learning resource.  

 

Phase II. Analysis of the use of gresik’s 
biodiversity by high school biology teachers 
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In this phase, data on the use of Gresik’s 

biodiversity in teaching biodiversity-related 

material was collected using a Google Forms-

based questionnaire distributed in August 2025. 

Respondents were selected using purposive 

sampling, with the criterion being active high 

school biology teachers in Gresik. Subsequently, 

snowball sampling was used to obtain a larger 

sample. A total of 31 high school biology teachers 

participated in this study. The research 

instrument consisted of 10 open-ended 

questions designed to gather data on the 

frequency with which teachers have 

incorporated biodiversity into their teaching, the 

forms of incorporation, the learning resources 

used, and the need for the development of 

biodiversity-based learning resources. The 

questionnaire was validated through expert 

judgment by two biology education faculty 

members, who assessed the alignment of the 

items with the research objectives, the clarity of 

the language, and the ease with which 

respondents could understand the questions. 

The validation results indicated that the 

instrument was deemed “valid” and “suitable for 

use” following minor revisions to the language 

clarity in accordance with the validators’ 

recommendations. The questionnaire data were 

analyzed descriptively using thematic analysis, 

presented as percentages reflecting the 

frequency of occurrence of a particular word or 

pattern among respondents. The findings from 

this stage were used to identify actual needs in 

the field and to compare the biodiversity 

potential identified in Stage I with the extent of 

its utilization in teaching.  

 

Phase III. Literature review on the use of 
biodiversity as a learning resource 

In this phase, data on the use of 

biodiversity in biology education—as reported in 

previous studies—were collected through a 

literature review based on the PRISMA 

(Preferred Reporting Items for Systematic 

Reviews and Meta-Analysis) protocol, using the 

Publish or Perish application with the keywords 

“learning models,” “learning resources,” and 

“biodiversity” in the Google Scholar database, 

with the publication year range limited to the 

period 2017–2025 to obtain references more 

relevant to 21st-century learning developments, 

up-to-date and relevant to the current 

educational context. The PRISMA Flowchart is 

shown in Figure 2.
 

 
 

Figure 2. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) flowchart. 
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From the 100 articles retrieved from the 

database, 42 were excluded prior to screening, 

leaving 58 articles that proceeded to the title and 

abstract screening stage based on the following 

inclusion criteria: (1) Discussing the utilization 

of biodiversity or the environment in learning; 

(2) Written in Indonesian or English. Following 

this, the 32 remaining articles were further 

selected based on the following inclusion 

criteria: (1) Possess a full-text version that is 

accessible; (2) Clearly describe the form of 

biodiversity utilized; (3) Present the utilization 

of biodiversity as a learning resource, learning 

object, instructional medium, or teaching 

material; (4) Presenting the instructional model 

used. Furthermore, 22 articles were excluded, 

with the following breakdown: 3 articles lacked 

full-text access, and 9 articles were not research 

studies at the high school level or equivalent. The 

remaining 20 articles were deemed relevant for 

analysis, covering the types of biodiversity 

utilized, the instructional models employed, and 

their impacts. 
 

Data integration and triangulation 

The three research phases were integrated 

through data source triangulation. The results of 

the fauna biodiversity inventory in Gresik 

Regency from Phase I were used as the basis for 

identifying available learning resources. These 

findings were then compared with the results of 

the teacher survey from Phase II to determine 

the extent to which local biodiversity has been 

utilized in teaching. Furthermore, the results of 

the literature review in Phase III were used to 

identify effective learning models and strategies 

for utilizing biodiversity. These three data 

sources were then triangulated to produce 

recommendations for a learning model that 

utilizes Gresik’s biodiversity as a learning 

resource on biodiversity, supporting the 

achievement of SDGs 14 and 15. 

 

RESULTS AND DISCUSSION 

Based on a document study of 394 articles 

on animal systematics research projects by 

students of the Biology Department at 

Universitas Negeri Surabaya, 45 articles were 

found to focus on animal diversity in the Gresik 

region. From these 45 articles, data on Gresik's 

biodiversity were obtained, including animal 

types, the number of species found, and their 

locations, as presented in Table 1.

Table 1. Gresik biodiversity data 

Animal Types 
Number of 

Species 
Location 

Snail 
Phylum: Mollusca 
Class: Gastropoda 

Seven species 
of freshwater 
snails  
 

The Fields of Ngebret Hamlet, Morowudi Village; 
Karangcangkring Village, Dukun Subdistrict; and Wedani Village, 
Cerme Subdistrict. 
 
The Reservoir in Mojosarirejo, Driyorejo District. 

Twenty-one 
species of sea 
snails 

Tanjung Kemukem Putih Beach, Bungah District.  
 

Mangrove Ecosystem, Karangkiring Village, Kebomas District. 

Shellfish 
Phylum: Mollusca 

Class: Bivalve 

Thirty-three 
species of 
shellfish  
 

The Beach of Banyu Urip Village, Ujung Pangkah Subdistrict; 
Delegan, Delegan Village, Panceng Subdistrict; Plengsengan, 
Ngemboh Village, Ujung Pangkah Subdistrict; and Tanjung 
Kemukem Putih, Kramat Village, Bungah Subdistrict. 

Butterflies 
Phylum: Arthropoda 

Class: Insecta 
Order: Lepidoptera 

Forty-eight 
species of 
butterflies 

The Area of Menganti Village, Menganti Subdistrict; Nongko 
Kerep Hamlet, Bungah Subdistrict; and Gresik Square. 
The Fields of Gadung Village, Driyorejo Subdistrict. 
 
The Farms of Panggang Hamlet, Lebanisuko Village, 
Wringinanom Subdistrict. 
The Park in Jati Sewu, Bongso Wetan Village, Menganti District; 
World Park.  
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Animal Types 
Number of 

Species 
Location 

The Housing complex in Pondok Permata Suci, Manyar District; 
and Sabunga, Ngipik Village, Karangpoh, Gresik District. 

Grasshoppers 
Phylum: Arthropoda 

Class: Insecta 
Order: Orthoptera 

Fourteen 
species of 
grasshoppers 

The Fields of Mulung Village, Driyorejo District; Morowudi 
Village, Cerme District; and Sumari Village, Duduksampeyan 
District. 

Dragonflies 
Phylum: 

Arthropoda 
Class: Insecta 

Order: Odonata 

Twenty-two 
species of 
dragonflies 

The Marsh in Dukuhan Hamlet, Menganti Village, Menganti 
Subdistrict. 
 
The Fields in Tenaru Village, Driyorejo Subdistrict and 
Kedanyang Village, Kebomas Subdistrict. 
 
Kali Lamong River, Kebomas Subdistrict. 

Water strider 
Phylum: Arthropoda 

Class: Insecta 
Order: Hemiptera 

Three species 
of water 
striders 

The Fishpond in Pranti Village, Menganti Subdistrict. 

Crabs 
Phylum: Arthropoda 

Class: Crustacea 
Order: Decapoda 

Forty-two 
species of crabs  
 

The Beach of Ayang-Ayang Mangrove Forest, Bungah District; 
Delegan, Panceng District; and Karangkering, Kebomas District. 
 
The Mangrove Ecosystems of Karangkering Beach, Kebomas 
District; Alas Bakau Mengare, Bungah District; and Banyuurip, 
Ujungpangkah District. 

Fish 
Phylum: Chordata 
Superclass: Pisces 

Class: Osteichthyes 

Thirty-two 
species of fish  
 

The River in Putat Lor Village, Menganti Subdistrict; Kasiyan 
Hamlet, Kedamean Subdistrict; Tanjung Widoro Mengare Village, 
Bungah Subdistrict; Lamong, Napes Hamlet, Sukorejo Subdistrict; 
Brantas, Wringinanom Subdistrict. 
 
Karangkering Beach, Kebomas Subdistrict. 
 
The Mangrove Ecosystems in Karangkiring Village, Kebomas 
Subdistrict. 

Lizards 
Phylum: Chordata 

Superclass: 
Tetrapoda 

Class: Reptile 

Three species 
of lizards  
 

Bundaran Gresik Kota Baru Park. 

Based on the data in Table 1, it can be seen 

that various types of animals can be found in 

various ecosystems in Gresik. The Insecta group 

found consisted of 48 species of butterflies, 22 

species of dragonflies, 14 species of grasshoppers, 

and 3 species of water striders, which were found 

in the pond area because they are aquatic insects 

(Setiawan et al., 2022). The Insecta group was the 

most dominant because insects are the most 

dominant class of animals on Earth, accounting for 

approximately 80% of all known animal species 

worldwide (Armania & Nugroho, 2026). 

Additionally, the Gresik region features diverse 

ecosystems, including approximately 2.854,32 

hectares of mangroves, around 32,000 hectares of 

fish ponds, extensive rice-farming areas in several 

districts, and around 160,15 km² green open 

spaces in the city center that support insect life 

(Aisyah et al., 2023; Maulana et al., 2024; Sari et 

al., 2021; Sodikin et al., 2024). Then there are 42 

species of crustaceans (crabs), 33 species of 

Bivalves (shellfish), and 21 species of marine 

Gastropods (snails) found in coastal areas such as 

mangrove ecosystems and beaches. The diversity 

of animals in coastal areas is inseparable from the 

geographical location of Gresik, part of which is a 

coastal area (Pemerintah Kabupaten Gresik, 

2024). Meanwhile, seven species of freshwater 



 
 
 

A.D. Cahyani et al. 
Jurnal Biolokus: Jurnal Penelitian Pendidikan Biologi dan Biologi  Vol.9 (1), 2026, 101-117 

 

107 

Gastropods (snails) can be found in fields. There 

are 32 species of Pisces (fish) found in rivers 

because Gresik is the estuary of three major 

rivers, namely the Bengawan Solo River, the 

Brantas River, and the Kali Lamong River 

(Mochammad, 2018). Finally, there are 3 species 

of reptiles (lizards) found in parks.  

Biodiversity inventories are a crucial first 

step in conservation efforts because they provide 

information on species composition, organism 

distribution, and ecosystem conditions, which 

form the basis for the sustainable management of 

biological resources (Jetz et al., 2019; Stephenson 

& Stengel, 2020). Biodiversity data also serves as 

a key indicator in evaluating progress toward the 

Sustainable Development Goals (SDGs), 

particularly SDG 14 (Life Below Water), which 

focuses on protecting aquatic ecosystems, and 

SDG 15 (Life on Land), which emphasizes the 

conservation of terrestrial ecosystems and the 

prevention of biodiversity loss (Li et al., 2023; 

Wiranti & Nugraheni, 2024). Therefore, the 

biodiversity inventory of Gresik makes a strategic 

contribution by providing baseline data that can 

support efforts toward conservation and the 

sustainable management of ecosystems. hese 

various types of animals are components of the 

aquatic and terrestrial ecosystems. 

In addition to serving as a foundation for 

management and conservation, biodiversity data 

also holds significant educational value. From the 

perspective of contextual learning and place-

based education, students’ surrounding 

environment can be utilized as a learning 

resource that connects scientific concepts with 

the real-world conditions they encounter (Fu & 

Komatsu, 2024; Gonzalez, 2023). In line with the 

concept of Education for Sustainable 

Development (ESD), the use of local biodiversity 

data in learning not only helps students 

understand the concept of biodiversity but also 

fosters ecological awareness, critical thinking 

skills, and a sense of responsibility toward 

environmental sustainability (Supratman et al., 

2025; Suryawati et al., 2020; Vioreza et al., 2023).  

Based on this, it is clear that Gresik’s 

biodiversity not only offers potential for 

sustainable ecosystem management but also 

provides scientific data that can be used as a 

context for learning. Presenting scientific data in 

learning and assessment through various forms 

such as tables, graphs, diagrams, infographics, 

text, or videos can encourage students to 

observe empirical facts and conditions in the 

field, thereby stimulating them to think critically 

and creatively, as well as to understand the 

various issues occurring around them (Santoso 

et al., 2024). This is in line with one of the 

principles of future education, which is that 

learning must be able to encourage students to 

grow as citizens who can make decisions based 

on empirical data (Pratiwi et al., 2025). Even the 

presentation of research data related to 

surrounding issues or problems will stimulate 

students to improve their claims and evidence 

for their arguments. Thus, the presentation of 

research data can improve students' scientific 

argumentation skills (Santoso et al., 2022). 

Therefore, it can be concluded that Gresik's 

biodiversity has great potential that can be 

useful in education as a source of contextual 

learning. 

Data on the use of Gresik’s biodiversity as 

a learning resource in biodiversity education 

were collected through a Google Forms-based 

questionnaire consisting of 10 items that had 

been validated through expert judgment by two 

Biology Education lecturers based on the 

alignment of the items with the research 

objectives, clarity of language, and ease of 

understanding for respondents. The validation 

results indicated that the instrument was 

deemed “valid” and “suitable for use” following 

minor revisions to language clarity based on the 

validators’ recommendations. Respondents 

were selected using purposive sampling 

targeting high school Biology teachers actively 

teaching in Gresik, with the sample subsequently  

expanded via snowball sampling. A total of 31 

high     school     Biology     teachers    served    as  
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respondents in this study. The analysis results 

showed that of the 31 respondents, 84% had 

utilized Gresik’s biodiversity as a learning 

resource for the biodiversity curriculum. Based 

on the 84% of respondents who had utilized the 

surrounding environment in their teaching, 

information regarding the types of 

environments and learning activities conducted 

is presented in Figure 3, while the types of 

biodiversity utilized as learning resources for 

the biodiversity curriculum are presented in 

Figure 4. 

 
Figure 3. Types of environments utilized and types of activities carried out in teaching biodiversity material. 

 
 

 
Figure 4. Biodiversity was used as a learning resource in teaching biodiversity material. 

 

The learning outcomes for the biodiversity 

material in phase E of grade 10 high school in the 

latest curriculum emphasize that students 

should be able to apply classification principles 

through direct learning in the environment and 

undertake biodiversity conservation efforts 

through project-based learning (Widodo et al., 

2025). Based on the analysis in Figure 3 and 

Figure 4, it can be seen that the most dominant 

type of environment used is the school 

environment, which is 42%, followed by fields, 

ponds, parks, rivers, and beaches with 

biodiversity in the form of various types of flora 

and fauna such as ornamental plants, mango and 

banana trees, fish, butterflies, birds, and others.  

The types of learning activities carried out 

are still dominated by observation activities, 

while discussion, case studies, and even projects 

are rarely conducted. Thus, it is evident that 

learning outcomes have only been partially 

achieved and are not yet optimal. This is 

unfortunate because learning activities in 
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problem-based and project-based environments 

have been proven to provide more meaningful 

learning experiences, encourage higher-level 

thinking, improve science skills, and increase 

environmental awareness (Hadi, 2017; Lubis & 

Nababan, 2025; Siregar et al., 2025). Overall, it 

can be seen that high school biology teachers in 

Gresik have utilized Gresik's biodiversity in 

teaching biodiversity as a learning resource, but 

they still focus on observation activities within a 

limited scope without following up with analysis, 

projects, or more in-depth application of 

concepts with a broader scope of biodiversity.  

Supporting data from the literature review 

on various types of biodiversity in Indonesia that 

have been utilized in biology learning activities as 

a broader learning resource using various 

learning models are presented in Table 2. 
 

Table 2. Utilization of biodiversity in learning activities. 

Source 
Learning 

Model 
Biodiversity Utilization 

Sembiring et al., 
2024 

Discovery 
Learning 

Flora and fauna of Riau 
(nibung trees and selais 
fish) 

Learning resources 
Flora and fauna mascots 
Student worksheets 
Enhancing environmental 
engagement and awareness, 
thinking skills, motivation, and 
learning outcomes 

Prasetyo et al., 
2023 
 

Flora of the Arecaceae 
family in Way Kambas 
National Park 

Nurfatihah et al., 
2018 
 

Ecosystem components in 
SMA Negeri 5 Sinjai 

Supriyanto et al., 
2018 

Outdoor 
Learning 

Butterflies at the Curug 
Cilember Nature Tourism 
Breeding Center 

Learning resources 
Instilling a love of conservation, 
enhancing critical thinking, 
conceptual understanding, interest, 
motivation, and learning outcomes 
 

Garnasih, 2018 Flora and fauna in MAS Ar-
Rosyidiyah Cibiru, Bandung 

Yusrina et al., 
2019 

Flora in the Situ Pondok 
Jagung Green Open Space, 
South Tangerang 

Irwandi & 
Fajeriadi, 2019 

Fauna in the coastal area, 
South Kalimantan 

Thaariq et al., 
2020 

Flora in the school garden 
of SMA Negeri 3 Kuala, 
Nagan Raya Regency 

Febrianti et al., 
2019 

Guided Inquiry Flora and fauna in SMA 
Negeri 4 Palembang 

Learning resources 
Improving learning outcomes and 
science process skills 
 

Siregar et al., 
2025 

Ecosystem components in 
MAS Darul Ulum Sipaho 

Nurafdaliah et 
al., 2024 

Flora and fauna in SMA 
Negeri 5 Sinjai 

Lubis & 
Nababan, 2025 

Project-Based 
Learning (PjBL) 

Components of the Lake 
Toba ecosystem 

Learning resources  
Learning modules  
Strengthening local values, fostering 
environmental awareness, honing 
cooperation skills, data collection, 
and technology application 

Ihsan et al., 2024 Flora in SMA 
Muhammadiyah 1 Palangka 
Raya, Central Kalimantan 

Subrata et al., 
2023 

Problem-Based 
Learning (PBL) 

Ecosystem components in 
SMA Negeri 2 Denpasar 
 

Learning resources 
Student worksheets 
Encourages higher-order thinking 
skills and improves conceptual 
mastery, motivation, and learning 
outcomes 
 

Pana, 2020 Flora and fauna in Lake 
Tambing, Lore Lindu 
National Park 

Mantek et al., 
2019 

Ecosystem components in 
SMA Negeri 1 Arso and SMA 
Negeri 2 Skanto 
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Source 
Learning 

Model 
Biodiversity Utilization 

Hadi, 2017 Flora and fauna in Sawang 
District, Aceh 

Setiawati & 
Budiningsih, 
2018 

Cooperative 
Learning 

Flora in the Taman Ayun 
Bali Temple Tourism Area 
 

Learning resources 
Increasing interest in learning 

Apridayani et al., 
2022 

Jelajah Alam 
Sekitar (JAS) 

 

Ecosystem components of 
the Cukuh Balak Mangrove 
Forest 

Learning resources 
Improving learning outcomes 

Awal & Sutriana, 
2017 

VAK (Visual, 
Auditory, 

Kinesthetic) 

Ecosystem components in 
SMA Negeri 13 Pekanbaru 

Learning resources 
Improving conceptual mastery 

Based on Table 2, it can be seen that the 

utilization of biodiversity in biology learning 

activities as a learning resource with various 

innovative learning models has been widely 

implemented. The most frequently used learning 

models are Outdoor Learning and Problem-

Based Learning (PBL). Both learning models 

emphasize the active involvement of students in 

exploratory activities in the environment to 

improve science process skills, conceptual 

understanding, higher-order thinking skills, 

motivation, and learning outcomes (Hadi, 2017; 

Siregar et al., 2025; Subrata et al., 2023; Thaariq 

et al., 2020). In addition, the Project-Based 

Learning, Discovery Learning, and Guided 

Inquiry models have also been proven effective 

in enhancing collaboration and data collection 

skills for problem-solving, while simultaneously 

promoting environmental awareness and 

improving learning outcomes (Ihsan et al., 2024; 

Lubis & Nababan, 2025; Nurafdaliah et al., 2024; 

Prasetyo et al., 2023; Sembiring et al., 2024). Less 

commonly used learning models, such as 

cooperative learning, Exploring the Surrounding 

Environment (JAS), and VAK (Visual, Auditory, 

Kinesthetic), have also been shown to enhance 

concept mastery, increase motivation, and 

improve overall learning outcomes (Apridayani 

et al., 2022; Awal & Sutriana, 2017; Setiawati & 

Budiningsih, 2018). 

Based on Table 2, it can also be seen that 

the biodiversity utilized consists of biological 

diversity, flora and fauna, and ecosystem 

components located predominantly in the 

school's surroundings because they are easily 

accessible and do not require large costs 

(Supriyanto et al., 2018). In addition, several 

studies also utilize locations such as natural 

ecosystems, such as lakes, mangrove forests, 

national parks, and coastal areas, as well as green 

open spaces that can provide contextual learning 

experiences, support conceptual understanding, 

encourage higher-order thinking skills, and 

increase environmental awareness (Apridayani 

et al., 2022; Hadi, 2017; Irwandi & Fajeriadi, 

2019; Lubis & Nababan, 2025; Pana, 2020; 

Sembiring et al., 2024). Overall, the results of the 

literature review indicate that biodiversity has 

great potential to be utilized in teaching 

biodiversity material as a learning resource 

through various innovative learning models that 

have been proven to increase motivation and 

learning outcomes, scientific process skills, 

critical thinking skills, conceptual understanding, 

and foster an attitude of caring for the 

environment. 

Based on Gresik biodiversity data, data on 

high school profiles in Gresik, and combined with 

data from a literature review, several 

recommendations for utilizing Gresik's 

biodiversity in teaching biodiversity as a learning 

resource can be presented in Table 3.
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Table 3. Recommendations for learning models using Gresik's biodiversity as a source of learning  
material on teaching biodiversity 

Learning Model Learning Objectives 
Examples of Implementation in Learning 

Activities 
Outdoor 
Learning 

Students are able to identify levels 
of biodiversity through direct 
observation. 

The teacher guided students to identify the 
level of diversity of Bivalve (shellfish) 
directly on Delegan Beach, Panceng District. 

Discovery 
Learning 

Students are able to apply 
classification principles based on 
morphological characteristics 
through direct observation. 

The teacher guided students to find types of 
grasshoppers (Order Orthoptera) in the 
fields of Morowudi Village, Cerme District, 
and classify them based on morphological 
characteristics. 

Guided Inquiry Students are able to analyze factors 
threatening biodiversity 
conservation through direct 
observation. 

Teachers guided students to analyze the 
factors threatening the sustainability of 
Pisces (fish) in the Putat Lor Village River, 
Menganti District. 

Project-Based 
Learning (PjBL) 

Students are able to design 
biodiversity conservation projects 
based on direct observation. 

Teachers invited students to study the 
diversity of Crustacea (crabs) in the 
Karangkering Beach Mangrove ecosystem, 
Kebomas District, and design projects related 
to conservation efforts. 

The above recommendations can be 

adjusted by teachers regarding the objects and 

locations of learning. Gresik's biodiversity as a 

learning resource for teaching biodiversity can 

be utilized using learning models such as 

Outdoor Learning, Discovery Learning, Guided 

Inquiry, and Project-Based Learning. The 

Outdoor Learning model is recommended 

because it emphasizes learning experiences 

outside the classroom that enable students to 

interact directly with the environment, thereby 

reinforcing concepts and providing joyful 

learning (Thaariq et al., 2020). Furthermore, the 

Discovery Learning model is also recommended 

because it encourages students to ask questions, 

explore, and find answers independently so they 

can develop a deeper understanding and 

relevance of biodiversity in everyday life 

(Sembiring et al., 2024). Furthermore, the 

Guided Inquiry learning model is recommended 

because it includes various methods that 

integrate various scientific skills so that students 

are directly involved in the investigation process 

and obtain information, which will have an 

impact on improving students' critical thinking 

(Ningsih et al., 2025; Siregar et al., 2025). The 

Project-Based Learning model is recommended 

because it emphasizes student involvement in 

the design, implementation, and completion of 

projects so students can understand how their 

knowledge can be applied in real-world 

situations (Ihsan et al., 2024). 

The recommended learning model has 

also been adapted to the learning outcomes for 

biodiversity material in phase E of grade 10 high 

school in the latest curriculum, which 

emphasizes that students can apply 

classification principles through direct learning 

in the environment and can make efforts to 

preserve biodiversity through project-based 

learning (Widodo et al., 2025). The use of 

Gresik's biodiversity as a learning resource 

using the recommended learning model is also 

part of the application of deep learning, which 

consists of three main pillars, including mindful, 

meaningful, and joyful learning (Manalu et al., 

2025). It is mindful because students are actively 

engaged both in the learning process and in 

solving real-world problems; meaningful 

because learning occurs contextually, directly 

connected to the students’ surrounding 

environmental conditions; and joyful because 

outdoor learning creates a fresh and enjoyable 

atmosphere. 

The Sustainable Development Goals 

(SDGs) are a set of sustainable programs 

launched by the United Nations covering 17 

goals and 169 targets to be achieved by 2030 



 
 

A.D. Cahyani et al. 
Jurnal Biolokus: Jurnal Penelitian Pendidikan Biologi dan Biologi  Vol.9 (1), 2026, 101-117 

 

112 

(Wiranti & Nugraheni, 2024). The use of Gresik's 

biodiversity as a learning resource in teaching 

biodiversity is in line with the achievement of 

SDGs goals 14 and 15, namely to conserve 

marine and terrestrial ecosystems. The use of 

biodiversity in learning through observation and 

project activities is effective in imparting 

sustainability values related to biodiversity, and 

is aimed at providing students with knowledge, 

insight, skills, and problem-solving 

competencies related to important cases and 

issues concerning biodiversity (Faizah et al., 

2025; Santoso et al., 2024). As a result, 

awareness will arise in the management of 

natural resources, especially in marine and 

terrestrial ecosystems, which are key to 

achieving sustainable development and global 

welfare. 
 

CONCLUSION 

This study showed that Gresik’s 

biodiversity holds great potential for use as a 

contextual learning resource in teaching 

biodiversity. The uniqueness of this study lies in 

the integration of the results of the Gresik 

biodiversity inventory, the practices of high 

school biology teachers, and a literature review, 

thereby providing a comprehensive overview of 

the opportunities for utilizing Gresik’s 

biodiversity in education. The results of data 

triangulation indicate that Gresik’s biodiversity, 

comprising 225 animal species across 7 groups 

of invertebrates and 2 groups of vertebrates 

distributed across 10 distinct ecosystems can be 

integrated into the Outdoor Learning model, 

Discovery Learning, Guided Inquiry, and Project-

Based Learning to support the implementation of 

the Merdeka Curriculum, the principles of Deep 

Learning, and students’ awareness of sustainable 

conservation. Scientifically, this study 

contributes to providing a structured database of 

Gresik’s biodiversity that has the potential to 

serve as a reference for developing learning 

resources based on local potential. The research 

findings also offer practical implications for 

teachers in developing learning experiences that 

are more relevant to the surrounding 

environment while supporting the achievement 

of SDG 14 (Life Below Water) and SDG 15 (Life on 

Land). Further research is recommended to 

develop and test the effectiveness of Gresik 

biodiversity-based teaching materials, learning 

media, and learning tools in improving student 

learning outcomes, environmental literacy, and 

sustainability competencies. 

  

REFERENCES 

Agustriana, Anas, N., & Khairun. (2023). 
Pengembangan modul pengenalan fauna 
terintegritasi potensi lokal dikawasan 
konservasi TNGL (Taman Nasional Gunung 
Lauser). Jurnal Binomial, 6(2), 123-131.  
https://doi.org/10.46918/bn.v6i2.1837  

Aisyah, N. S., Nugroho, S. D., & Syah, M. A. (2023). 
Analisis usahatani Bandeng dan Udang 
vaname pada masa pandemi Covid 19 di 
Desa Duduk Sampeyan. Jurnal Pendidikan 
Tambusai, 7(2), 767-777.  
https://doi.org/10.31004/jptam.v7i1.5357  

Ameliya, D. (2023). Pemanfaatan keanekaragaman 
hayati lokal Kerinci sebagai sumber 
pembelajaran biologi di sekolah. Edu 
Research, 4(2), 126-135.  
https://iicls.org/index.php/jer/article/vie
w/247  

Apridayani, Widowati, H., & Achyani. (2022). 
Pengembangan Model Pembelajaran jelajah 
Alam Sekitar (JAS) Pada Materi 
Keanekaragaman Hayati Sebagai Sumber 
Belajar Kelas X di SMAN 1 Cukuh Balak. 
BIOLOVA: Journal of Science and Biology 
Education, 3(1), 46-51.  
https://doi.org/10.24127/biolova.v3i1.177
9  

Arifianti, E. N., Latuconsina, H., & Zayadi, H. 
(2021). Composition and density of 
Gastropode in mangrove habitat of 
Banyuurip, Ujung Pangkah - Gresik. 
Agrikan: Jurnal Agribisnis Perikanan, 14(1), 
65-72.  
https://doi.org/10.29239/j.agrikan.14.1.65
-72  

https://doi.org/10.46918/bn.v6i2.1837
https://doi.org/10.31004/jptam.v7i1.5357
https://iicls.org/index.php/jer/article/view/247
https://iicls.org/index.php/jer/article/view/247
https://doi.org/10.24127/biolova.v3i1.1779
https://doi.org/10.24127/biolova.v3i1.1779
https://doi.org/10.29239/j.agrikan.14.1.65-72
https://doi.org/10.29239/j.agrikan.14.1.65-72


 
 
 

A.D. Cahyani et al. 
Jurnal Biolokus: Jurnal Penelitian Pendidikan Biologi dan Biologi  Vol.9 (1), 2026, 101-117 

 

113 

Armania, V., & Nugroho, A. A. (2026). Density and 
community structure of terrestrial Insects in 
an integrated agricultural laboratory in 
Jagan, Sukoharjo, Indonesia. Jurnal Biologi 
Tropis, 26(2), 204-216.  
https://doi.org/10.29303/jbt.v26i2.11582 

Awal, R., & Sutriana. (2017). Pengaruh model 
pembelajaran Visual, Auditory, Kinesthetic 
berbasis lingkungan terhadap penguasaan 
konsep siswa pada materi keanekaragaman 
hayati di kelas X SMAN 13 Pekanbaru T.A. 
2016/2017. BIODIK: Jurnal Pendidikan, 8(2), 
135-142.  
https://doi.org/10.31849/bl.v4i1.373 

Baker, P. M., Samuels, B., & Hain, T. J. A. (2024). 
Using citizen science to document 
biodiversity on a university campus: A 
year-long case study. Conservation, 4(3), 
533-546.  
https://doi.org/10.3390/conservation4030
032 

Faizah, U., Ambarwati, R., Rahayu, D. A., & Ahmad, 
M. K. A. B. (2025). Implementation of the 
PjBL learning model to provide biodiversity-
oriented sustainability values in the animal 
systematics course to realize goal life on land 
and below water. International Conference 
on SDGs and Bibliometric Studies (ICoSBi 
2025), 640(02013), 1-9.  
https://doi.org/10.1051/e3sconf/2025640
02013  

Febrianti, W., Aseptianova, & Wijayanti, T. F. 
(2019). Pemanfaatan lingkungan sekolah 
sebagai sumber belajar konsep 
keanekaragaman hayati menggunakan 
model Inkuiri Terbimbing. Journal of Biology 
Learning, 1(2), 1-13.  
https://doi.org/10.32585/.v1i2.527  

Fitriani, R., Mahrudin, M., & Irianti, R. (2023). 
Validitas e-booklet keanekaragaman jenis 
ikan di sungai irigasi rawa Desa Tanipah 
Kecamatan Mandastana pada konsep 
animalia. JUPEIS: Jurnal Pendidikan dan Ilmu 
Sosial, 2(1), 114-121.  
https://doi.org/10.57218/jupeis.Vol2.Iss1.
409 

Fu, S. P., & Komatsu, H. (2024). Evaluating the 
impact of place-based education: Insights 
from a river environmental program in 
Taiwan. Journal of International Cooperation 
in Education, 26(2), 153–170. 
https://doi.org/10.1108/JICE-01-2024-
0001  

Funkhouser, J. A., Gregory, M., & Sanz, C. (2024). 
Promoting inclusivity in ecology, evolution, 
and behavioral biology education through 
course-based undergraduate research 
experiences. BioScience, 74(8), 567-576.  
https://doi.org/10.1093/biosci/biae060 

Garnasih, T. (2018). Peningkatan motivasi dan 
hasil belajar siswa melalui pembelajaran di 
lingkungan sekolah pada materi 
keanekaragaman hayati di kelas X-MIA MAS 
Ar-Rosyidiyah. BIOEDUIN: Jurnal Program 
Studi Pendidikan Biologi, 8(1), 48-53.  
https://doi.org/10.15575/bioeduin.v8i1.29
26  

Gonzalez, F. H. (2023). Exploring the affordances of 
place-based education for advancing 
sustainability education: The role of 
cognitive, socio-emotional and behavioural 
learning. Education Sciences, 13(7), 676. 
https://doi.org/10.3390/educsci13070676  

Hadi, K. (2017). Pengembangan model Problem 
Based Learning berbasis kearifan lokal pada 
materi keanekaragaman hayati kelas X di 
Kabupaten Aceh Selatan. Bionatural, 4(2), 
42-52.   

Ihsan, A. R., Jumrodah, & Erawaty, Y. (2024). 
Student learning assistance through the 
PjBL model: Barcode making project as a 
learning resource for plant classification. 
ARDHI: Jurnal Pengabdian Dalam Negri, 2(6), 
172-178.  
https://doi.org/10.61132/ardhi.v2i6.915 

Irwandi, & Fajeriadi, H. (2019). Utilizing the 
environment as a learning source to increase 
interest and learning outcomes of high 
school students in the coastal region, South 
Kalimantan. BIO-INOVED: Jurnal Biologi-
Inovasi Pendidikan, 1(2), 66-73.  
http://dx.doi.org/10.20527/binov.v1i2.785
9  

https://doi.org/10.29303/jbt.v26i2.11582
https://doi.org/10.31849/bl.v4i1.373
https://doi.org/10.3390/conservation4030032
https://doi.org/10.3390/conservation4030032
https://doi.org/10.1051/e3sconf/202564002013
https://doi.org/10.1051/e3sconf/202564002013
https://doi.org/10.32585/.v1i2.527
https://doi.org/10.57218/jupeis.Vol2.Iss1.409
https://doi.org/10.57218/jupeis.Vol2.Iss1.409
https://doi.org/10.1108/JICE-01-2024-0001
https://doi.org/10.1108/JICE-01-2024-0001
https://doi.org/10.1093/biosci/biae060
https://doi.org/10.15575/bioeduin.v8i1.2926
https://doi.org/10.15575/bioeduin.v8i1.2926
https://doi.org/10.3390/educsci13070676
https://doi.org/10.61132/ardhi.v2i6.915
http://dx.doi.org/10.20527/binov.v1i2.7859
http://dx.doi.org/10.20527/binov.v1i2.7859


 
 

A.D. Cahyani et al. 
Jurnal Biolokus: Jurnal Penelitian Pendidikan Biologi dan Biologi  Vol.9 (1), 2026, 101-117 

 

114 

Jetz, W., McGeoch, M. A., Guralnick, R., Ferrier, S., 
Beck, J., Costello, M. J., Fernandez, M., Geller, 
G. N., Keil, P., Merow, C., Meyer, C., Muller-
Karger, F. E., Pereira, H. M., Regan, E. C., 
Schmeller, D. S., & Turak, E. (2019). Essential 
biodiversity variables for mapping and 
monitoring species populations. Nature 
Ecology & Evolution, 2, 539-551.  
https://doi.org/10.1038/s41559-019-
0826-1 

Li, X., Han, Q., Wang, J., & Xu, W. (2023). 
Pemanfaatan potensi ekosistem Danau Toba 
sebagai sumber belajar biologi yang 
kontekstual dan berkelanjutan. 
International Journal of Digital Earth, 16(2), 
4597-4600.  
https://doi.org/10.1080/17538947.2023.2
273661  

Lubis, R. E., & Nababan, S. A. (2025). Pemanfaatan 
potensi ekosistem Danau Toba sebagai 
sumber belajar biologi yang kontekstual dan 
berkelanjutan. Toga: Jurnal Keguruan dan 
Ilmu Pendidikan, 2(1), 7-14.  
https://doi.org/10.56211/toga.v2i1.1055  

Manalu, A., Silaban, W., Rajagukguk, T. P., & Purba, 
I. D. (2025). Penguatan pemahaman awal 
guru tentang pendekatan Deep Learning. 
AJAD: Jurnal Pengabdian Kepada 
Masyarakat, 5(2), 273–
277.  https://doi.org/10.59431/ajad.v5i2.5
83   

Mantek, M., Zebua, L. I., & Sujarta, P. (2019). 
Penerapan model Problem Based Learning 
(PBL) untuk meningkatkan penguasaan 
konsep materi keanekaragaman hayati. 
Jurnal Education and Development, 7(3), 
126-137.   

Marianingsih, P., Mahrawi, M., Haryandi, Y., 
Cahyani, A., Octoviani, R., Nurrohmah, S., 
Nugraha, L. S., Karahayon, Y. S., & Febrio, E. 
P. (2023). Keanekaragaman fauna di Taman 
Keanekaragaman Hayati Cilegon PT. 
Chandra Asri. Jurnal Bioma, 19(1), 32-41. 
https://doi.org/10.21009/Bioma 

Masitoh, L. K., Latuconsina, H., & Zayadi, H. (2024). 
Kelimpahan dan struktur ukuran kepiting 
bakau (Scylla serrata) pada habitat 

mangrove di Desa Banyuurip Kecamatan 
Ujung Pangkah Kabupaten Gresik. Jurnal 
Ilmiah Biosaintropis (Bioscience-Tropic), 
10(1), 8-19. 
https://doi.org/10.33474/ejbst.v10i1.413 

Maulana, I., Tanjung, G. S., & Djazuli, R. A. (2024). 
Efisiensi usahatani padi (Oryza Sativa) di 
Dusun Menganti Desa Karangsemanding 
Kecamatan Balongpanggang Gresik. Flora: 
Jurnal Kajian Ilmu Pertanian Dan 
Perkebunan, 1(2), 53–69.  
https://doi.org/10.62951/flora.v1i2.56 

Mochammad. (2018). Pemenuhan hak atas air 
bersih terhadap masyarakat Kabupaten 
Gresik. Airlangga Development Journal, 2(1), 
36-49.  
https://doi.org/10.20473/adj.v2i1.18026 

Mubarrok, M. M., & Ambarwati, R. (2019). 
Keanekaragaman burung di kawasan 
hutan mangrove Banyuurip Kecamatan 
Ujungpangkah Kabupaten Gresik. Jurnal 
Riset Biologi Dan Aplikasinya, 1(2), 54-63.  
https://doi.org/10.26740/jrba.v1n2.p54-
63 

Muthoharoh, A. (2023). keanekaragaman Bivalvia 
laut di pesisir Pasuruan sebagai potensi 
sumber belajar biologi kelas X SMA. Jurnal 
Pendidikan Biologi Undiksha, 10(2), 26-38.   

Nasution, R., Pribadi, P., Setiawan, V. K., 
Rahmawati, I., & Harrits, R. F. (2024). 
Keanekaragaman fauna kampus FKIP 
Gunung Kelua Universitas Mulawarman 
sebagai bahan ajar berbasis kearifan lokal. 
BIOEDUKASI (Jurnal Pendidikan Biologi), 
15(1), 81-89.   

Ningsih, W., Sipayung, D. Y. C., & Simatupang, H. 
(2025). The effect of Guided Inquiry with 
differentiated learning to enhance students' 
critical thinking skills. Jurnal Biolokus: Jurnal 
Penelitian Pendidikan Biologi dan Biologi, 
8(1), 17-31.  
http://dx.doi.org/10.30821/biolokus.v8i1.
4196 

Nisa, I. L., Windriyanti, W., & Nirwanto, H. (2025). 
Keanekaragaman serangga pertanaman 
jagung pada lahan sawah Desa 

https://doi.org/10.1038/s41559-019-0826-1
https://doi.org/10.1038/s41559-019-0826-1
https://doi.org/10.1080/17538947.2023.2273661
https://doi.org/10.1080/17538947.2023.2273661
https://doi.org/10.56211/toga.v2i1.1055
https://doi.org/10.59431/ajad.v5i2.583
https://doi.org/10.59431/ajad.v5i2.583
https://doi.org/10.21009/Bioma19(1).4
https://doi.org/10.33474/ejbst.v10i1.413
https://doi.org/10.62951/flora.v1i2.56
https://doi.org/10.62951/flora.v1i2.56
https://doi.org/10.20473/adj.v2i1.18026
https://doi.org/10.26740/jrba.v1n2.p54-63
https://doi.org/10.26740/jrba.v1n2.p54-63
http://dx.doi.org/10.30821/biolokus.v8i1.4196
http://dx.doi.org/10.30821/biolokus.v8i1.4196


 
 
 

A.D. Cahyani et al. 
Jurnal Biolokus: Jurnal Penelitian Pendidikan Biologi dan Biologi  Vol.9 (1), 2026, 101-117 

 

115 

Randupadangan Gresik Jawa Timur. Jurnal 
Agrotropika, 24(1), 61-75.  
https://doi.org/10.23960/ja.v24i1.9026 

Nurafdaliah, Widiastono, A., & Paenrongi, A. K. D. I. 
(2024). Pengaruh Penggunaan Model 
Inquiry Terbimbing dengan Pemanfaatan 
Lingkungan sebagai Sumber Belajar 
terhadap Hasil Belajar Biologi Peserta Didik 
SMAN 5 Sinjai. Saintek Review, 1(2), 57-69. 

Nurfatihah, Mustami, M. K., & Wiharto, M. (2018). 
Pengaruh model pembelajaran Discovery 
Learning dengan memanfaatkan lingkungan 
sebagai sumber belajar yang berbeda 
kemampuan awal terhadap motivasi dan 
hasil belajar peserta didik kelas X SMA 5 
Sinjai, Prosiding Seminar Nasional Biologi 
dan Pembelajarannya (pp. 521-526). 
Universitas Negeri Makassar. 
https://ojs.unm.ac.id/semnasbio/article/vi
ew/6992  

Nursidin, Rusman, & Dewi, L. (2024). Improved 
Understanding of biodiversity concepts 
through environmentally based biology 
learning models. BIOEDUSCIENCE, 6(1), 1-7.  
https://doi.org/10.22236/j.bes/618016  

Pana, I. A. (2020). Meningkatkan hasil belajar 
siswa melalui penerapan Problem-Based 
Learning pada mata pelajaran Biologi (studi 
kasus SMA Negeri 5 Model Palu). Tapis: 
Jurnal Penelitian Ilmiah, 4(1), 147–173.  
https://doi.org/10.32332/tapis.v4i1.1957  

Pemerintah Kabupaten Gresik. (2024). Profil 
Daerah Kabupaten Gresik. Kabupaten Gresik. 
Retrieved August 26, 2025, from 
https://gresikkab.go.id/page/sejarah-
geografi-demografi 

Prasetyo, I. Y., Zen, S., & Pratiwi, D. (2023). 
Keragaman famili Arecaceae di Taman 
Nasional Way Kambas sebagai sumber 
belajar Kurikulum Merdeka. BIOEDUKASI: 
Jurnal Pendidikan Biologi, 14(2), 283–291.  
http://dx.doi.org/10.24127/bioedukasi.v1
4i2.8748  

Pratiwi, H., Ismail, M., Yarliani, I., Riwanda, A., & 
Islamy, M. I. (2025). Integrating education 
for sustainable development (ESD) into the 

Kurikulum Merdeka: pedagogical practices 
in early childhood education centers in 
Indonesia. Environmental Education 
Research, 31(5), 920-934.  
https://doi.org/10.1080/13504622.2025.2
462254 

Santoso, A. M., Primandiri, P. R., & Zubaidah, S. 
(2024). Development of student worksheets 
containing green/blue economy for 
prospective teacher students, Proceedings of 
the 9th Mathematics, Science, and Computer 
Science Education International Seminar 
(MSCEIS 2023) (pp. 400–407). Atlantis 
Press. https://doi.org/10.2991/978-2-
38476-283-5_37  

Santoso, A. M., Primandiri, P. R., Susantini, E., 
Zubaidah, S., & Amin, M. (2022). Revealing 
the effect of ASICC learning model on 
scientific argumentation skills of low 
academic students. AIP Conference 
Proceedings, 2468(1), 0300010.  
https://doi.org/10.1063/5.0102664 

Sari, K. M., Budiyanto, E., Muzayanah, M., & 
Kurniawati, A. (2021). Ketersediaan ruang 
terbuka hijau menggunakan metode 
normalized difference vegetation index di 
Kabupaten Gresik tahun 2021. JURNAL 
GEOGRAFI Geografi Dan Pengajarannya, 
19(1), 49–62.  
https://doi.org/10.26740/jggp.v19n1.p49-
62 

Sembiring, A. K., Ramadansur, R., & Akbar, M. A. 
(2024). Strengthening students' 
understanding of biodiversity in indonesia 
through Discovery learning and 
introduction of regional flora and fauna 
mascots. BIODIK: Jurnal Ilmiah Pendidikan 
Biologi, 10(4), 579–588.  
https://doi.org/10.22437/biodik.v10i4.364
35 

Setiawan, B., Atmowidi, T., & Sulistijorini. (2022). 
Kemelimpahan anggang-anggang Ptilomera 
dromas Breddin (Hemiptera: Gerridae) di 
Sungai Ciliwung dalam kaitannya dengan 
kualitas air. Jurnal Entomologi Indonesia, 
19(2), 1–8.  
https://doi.org/10.5994/jei.19.1.1 

https://doi.org/10.23960/ja.v24i1.9026
https://ojs.unm.ac.id/semnasbio/article/view/6992
https://ojs.unm.ac.id/semnasbio/article/view/6992
https://doi.org/10.22236/j.bes/618016
https://doi.org/10.32332/tapis.v4i1.1957
https://gresikkab.go.id/page/sejarah-geografi-demografi
https://gresikkab.go.id/page/sejarah-geografi-demografi
http://dx.doi.org/10.24127/bioedukasi.v14i2.8748
http://dx.doi.org/10.24127/bioedukasi.v14i2.8748
https://doi.org/10.1080/13504622.2025.2462254
https://doi.org/10.1080/13504622.2025.2462254
https://doi.org/10.2991/978-2-38476-283-5_37
https://doi.org/10.2991/978-2-38476-283-5_37
https://doi.org/10.1063/5.0102664
https://doi.org/10.26740/jggp.v19n1.p49-62
https://doi.org/10.26740/jggp.v19n1.p49-62
https://doi.org/10.22437/biodik.v10i4.36435
https://doi.org/10.22437/biodik.v10i4.36435
https://doi.org/10.5994/jei.19.1.1


 
 

A.D. Cahyani et al. 
Jurnal Biolokus: Jurnal Penelitian Pendidikan Biologi dan Biologi  Vol.9 (1), 2026, 101-117 

 

116 

Setiawati, G. A. D., & Budiningsih, D. Y. (2018). 
Pengaruh penerapan model pembelajaran 
Kooperatif terhadap minat belajar biologi 
dengan menggunakan lingkungan Pura 
Taman Ayun sebagai sumber belajar 
(langkah awal mengenalkan profesi cultural 
interpreter), Prosiding Seminar Nasional 
Pendidikan Biologi (pp. 207-214). 
Universitas Mataram.  
https://jurnalfkip.unram.ac.id/index.php/S
emnasBIO/article/view/640 

Siregar, S. D., Saefudin, S., & Riandi, R. (2025). 
Improving student’s science process skills 
through Environment-Based Guided Inquiry 
on biodiversity in Outdoor Learning. JPBI 
(Jurnal Pendidikan Biologi Indonesia), 10(4), 
579–588.  
https://doi.org/10.22219/jpbi.v11i3.4123
6 

Sodikin, Hidayat, R., Nurdin, G., & Anwar, M. S. 
(2024). Analisis spasial perubahan 
mangrove di wilayah pesisir Kabupaten 
Gresik Provinsi Jawa Timur. Jurnal 
Perikanan dan Kelautan, 14(2), 155-164.  
http://dx.doi.org/10.33512/jpk.v14i2.2931
8 

Stephenson, P. J., & Stengel, C. (2020). An inventory 
of biodiversity data sources for conservation 
monitoring. PLoS ONE, 15(2), e0242923.  
https://doi.org/10.1371/journal.pone.024
2923 

Subrata, I. M., Rai, I. G. A., & Ngongo, D. (2023). Efek 
model pembelajaran Problem Based 
Learning terhadap minat dan hasil belajar 
keanekaragaman hayati peserta didik kelas 
X SMA Negeri 2 Denpasar tahun pelajaran 
2021/2022. Jurnal Edukasi Matematika dan 
Sains, 12(1), 17-28.  
https://doi.org/10.5281/zenodo.7861114 

Supratman, S., Suhirman, S., Rusdianto, R., & 
Alhafizin, M. (2025). Integrasi Pendidikan 
Lingkungan dalam Pembelajaran Biologi 
Sekolah Menengah: Sebuah Kajian Literatur 
Menuju Kesadaran Ekologis Siswa. 
Bioscientist: Jurnal Ilmiah Biologi, 13(3), 
1743–1754. 
https://doi.org/10.33394/bioscientist.v13i
3.17001 

Supriyanto, A., Sukandar, P., & Murwitaningsih, S. 
(2018). Types of butterflies (Lepidoptera) in 
the Wana Wisata Breeding area in Cilember 
Curug as a source of surrounding school 
learning. BIOEDUSCIENCE, 2(2), 38-52.  
https://doi.org/10.29405/j.bes/22129-
1342467  

Suryawati, E., Suzanti, F., Zulfarina, Z., Putriana, A. 
R., & Febrianti, L. (2020). The 
implementation of local environmental 
Problem-Based Learning student 
worksheets to strengthen environmental 
literacy. Jurnal Pendidikan IPA Indonesia, 
9(2), 169-178.  
https://doi.org/10.15294/jpii.v9i2.22892 

Syaifuddin. (2023). Potensi ekosistem terumbu 
karang untuk pengembangan ekowisata di 
Pulau Noko Bawean. Jurnal Laot Ilmu 
Kelautan, 5(1), 1-6.  
https://doi.org/10.35308/jlik.v5i1.6559  

Tarigan, L. Z. B., Tambunan, M. I. H., & Sularno, S. 
(2025). Development of an Experiential 
Learning Model for Exploring the Natural 
Surroundings (EJAS) by Utilizing Forests 
as a Learning Resource at the Leuser 
Nature School. Continuous Education: 
Journal of Science and Research, 6(3), 661–
675. 
https://doi.org/10.51178/ce.v6i3.2811  

Thaariq, H., Mohd, S., & Fuadi, C. (2020). Pengaruh 
pemanfaatan lingkungan alam sekitar 
sekolah sebagai sumber belajar terhadap 
pemahaman konsep siswa. Bionatural, 7(1), 
24–35.   

Vioreza, N., Hilyati, W., & Lasminingsih, M. (2023). 
Education for Sustainable Development: 
Bagaimana Urgensi dan Peluang 
Penerapannya pada Kurikulum Merdeka?. 
PUSAKA: Journal of Educational Review, 1(1), 
34–48. 
https://doi.org/10.56773/pjer.v1i1.11 

Widodo, W., Ardiansyah, R., Utami, K. P. S., 
Puspaningsih, A. R., Nurzaman, I., & Endriani, 
S. (2025). Panduan Mata Pelajaran Ilmu 
Pengetahuan Alam. Badan Standar, 
Kurikulum, dan Asesmen Pendidikan 
Kementerian Pendidikan Dasar dan 

https://jurnalfkip.unram.ac.id/index.php/SemnasBIO/article/view/640
https://jurnalfkip.unram.ac.id/index.php/SemnasBIO/article/view/640
https://doi.org/10.22219/jpbi.v11i3.41236
https://doi.org/10.22219/jpbi.v11i3.41236
http://dx.doi.org/10.33512/jpk.v14i2.29318
http://dx.doi.org/10.33512/jpk.v14i2.29318
https://doi.org/10.1371/journal.pone.0242923
https://doi.org/10.1371/journal.pone.0242923
https://doi.org/10.5281/zenodo.7861114
https://doi.org/10.33394/bioscientist.v13i3.17001
https://doi.org/10.33394/bioscientist.v13i3.17001
https://doi.org/10.29405/j.bes/22129-1342467
https://doi.org/10.29405/j.bes/22129-1342467
https://doi.org/10.15294/jpii.v9i2.22892
https://doi.org/10.35308/jlik.v5i1.6559
https://doi.org/10.51178/ce.v6i3.2811
https://doi.org/10.56773/pjer.v1i1.11


 
 
 

A.D. Cahyani et al. 
Jurnal Biolokus: Jurnal Penelitian Pendidikan Biologi dan Biologi  Vol.9 (1), 2026, 101-117 

 

117 

Menengah Republik Indonesia.  
https://kurikulum.kemdikbud.go.id/pandu
an-mapel 

Wiranti, O. D., & Nugraheni, N. (2024). Peran 
konservasi sumber daya alam dalam 
mewujudkan sustainable development 
goals (SDGS) tujuan ke-14 dan 15 untuk 
menjaga keanekaragaman hayati. Madani: 
Jurnal Ilmiah Multidisiplin, 2(10), 280–286.  
https://doi.org/10.5281/zenodo.14286323  

Yani, R. F., Karyadi, B., & Ansori, I. (2020). 
Pengembangan lembar kerja peserta didik 
tentang keanekaragaman hayati jenis 
capung untuk mengembangkan 
pemahaman siswa SMA. Diklabio: Jurnal 
Pendidikan dan Pembelajaran Biologi, 4(1), 
31-39.  

Yusrina, S., Marianingsih, P., & Ekanara, B. (2019). 
Motivation and critical thinking skill profile 
through green open space as learning 
resource on biodiversity sub concept for 
10th grade of SMA Negeri 7 Kota Tangerang 
Selatan. Biodidaktika: Jurnal Biologi dan 
Pembelajarannya, 14(1), 47-55.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://kurikulum.kemdikbud.go.id/panduan-mapel
https://kurikulum.kemdikbud.go.id/panduan-mapel
https://doi.org/10.5281/zenodo.14286323

