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The diverse learning resources around students' lives have not been optimally 
utilized in learning. Learning resources are one of the important things in 
improving the learning process, the surrounding environment can be used as an 
effective and efficient learning resource because it provides a hands-on 
experience to students. Learning activities that utilize the environment either 
directly or not are biodiversity materials. Learning resources from the 
surrounding environment are also expected to make students more sensitive and 
easy to understand lessons. This study aims to determine the level of diversity of 
Echinoidea in the intertidal zone and analyze the needs of learning resources. 
The research method uses a literature study by searching for eight relevant 
articles related to the level of diversity of Echinoidea in the coastal intertidal zone 
on several accredited science journal websites as a source of study and then 
reviewing and analyzing the requirements as a source of biology learning. This 
study uses a narrative review design with the research instrument, namely the 
researcher himself. The data analysis technique used descriptive analysis. The 
results of the literature study showed that the diversity index of Echinoidea had a 
moderate diversity index. The results of the analysis of potential needs for 
learning resources that have been carried out show the results of research on 
Echinoidea diversity meet the requirements as a source of study material for high 
school biological diversity. 
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INTRODUCTION 

Various learning resources around students' lives have not been used optimally in learning 

(Supriadi, 2015). Learning resources are everything that contains messages conveyed through tools or 

by themselves or the messages are contained in the learning materials provided (Abdullah, 2012). While 
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learning resources are everything that is designed or utilized both individually and collectively to help 

students learn (Sitepu, 2014). 

Many biological learning resources potentially support the learning process and learning 

outcomes, one of which is the surrounding environment. The surrounding environment can be used as 

an effective and efficient learning resource because it will provide direct experience to students (Susilo, 

2018). The fact is that most schools have not utilized the natural environment as a source of learning in 

their learning, especially the potential of learning resources in their respective areas. The use of locally-

based learning materials and media is still limited to the school environment and has not utilized local 

potential. Most students consider it necessary to integrate local potential and wisdom in biology learning 

(Jayanti et al., 2017). 

Based on the results of interviews with biology teachers at SMA N 5 Yogyakarta, the researcher 

knows that the school has not maximized the use of the environment as a learning resource. Learning 

resources that are more often used in the learning process are books and display pictures and videos 

related to the material to be taught. So that the learning of biology, especially the material on 

biodiversity, still does not utilize the surrounding environment as a learning resource. One source of 

biodiversity learning materials can be utilized from the surrounding environment, one of which is coastal 

ecosystems (Munajah & Susilo, 2015). According to (Iskandar, 2015) in Indonesia, at least 47 

ecosystems types have been recorded from the coast to the mountains. The coastal ecosystem itself is 

influenced by the daily cycle of tides. Organisms that live on the beach have structural adaptations so 

that they can be tightly attached to hard substrates. The middle of the beach is submerged at high tide 

and low tide. One of these areas is inhabited by the class Echinoidea which belongs to the phylum 

Echinoderms (Wijana, 2014). 

Sea urchins belong to the class Echinoidea, one of five classes in the Phylum Echinoderms 

(Invertebrates) (Mistiasih, 2013). This animal is in the shape of a radial pentagon and its entire body is 

covered with thorns (Alwi et al., 2020). Its habitat is in the sea with a wide area so that it can be found 

on beaches that have rocky and sandy substrates in various parts of the world (Hartati et al., 2018). 

Organisms that live on the coast have structural adaptations so that they can cling to hard substrates. 

The middle area of the beach is submerged during high and low tides. This area is inhabited by the 

class Echinoidea included in the phylum Echinoderms (Wijana, 2014). Sea urchins have two phases in 

their life, namely the larval phase (bilateral symmetry), called pluteus, and the adult phase (radial 

symmetry) because the body is covered with spines. Sea urchin larvae are planktonic. The larvae will 

swim to follow the mass of water so that the distribution area becomes very wide. Sea urchins, like other 

invertebrates, are not very popular among the general public in Indonesia, although there have been 

many domestic and foreign studies studying their species and behavior. 

In a previous study regarding the inventory of Echinoderms diversity on the Seupang beach as a 

biology learning medium to study the diversity of Echinoderms on Seupang Beach and compile a media 

booklet from the results of the Echinoderm diversity inventory (Lestari et al., 2020). In addition, previous 

research on species of sea urchins (Echinoidea) in the waters of Panjang Island, Central Bangka 

Regency, Bangka Belitung Province explained the Echinoidea species found in the region (Lubis et al., 

2016). Previous research on echinoderms while researchers limit the discussion to the level of diversity 

of Echinoidea, the research done has not provided information until the stage of analyzing the 

requirements as a source of biology learning. Therefore, the purpose of this study was analyze the 

diversity index of Echinoidea and the need for biological learning resources based on research results 

from literature studies. 
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RESEARCH METHODS 

This research method uses a literature study about the level of diversity of Echinoidea in the 

coastal intertidal zone. This research was conducted during July - October 2020 at the UAD Biological 

Education Laboratory. The narrative review design is to focus the discussion, describe a variety of 

specific themes or topics. Research begins with a search of libraries relevant to the research topic. 

Scientific article search procedure is done by accessing official websites: www.schoolar.google.co.id, 

www.garuda.ristekdikti.go.id, www.sinta.ristekbrin.go.id, www.science.direct.go.id, www.lipi.go.id, www. 

rama.ristekbrin.go.id. Keywords used in the search for scientific articles are Echinoidea diversity, 

biological learning resources, biodiversity material. 

The scientific articles used in this study amounted to 8 scientific articles and had met the criteria 

consisting of 8 accredited national journals. The researchers had been determined as many as eight 

journals because the 29 journals tell about Echinodermata, and the researchers only discussed 

Echinoidea. The instrument of this research is the researcher himself. The researchers used the data 

analysis techniques adopted from (Gregory & Denniss, 2018): (1) Define Topic And Audience, which is 

determined to the topic of the problem. (2) Literature Search i.e. looking for articles relevant to the topic 

to be researched. (3) Be Critical, i.e. become critical when reading scientific articles that then 

summarize the relevant literature by analyzing and identifying the problem of studies that are reviewed 

in gaps. (4) Find A Logical Structure, which is to find a logical structure in the reviewed narrative by 

writing reviews directly and effectively. 

The articles that have been reviewed are then analyzed using an analysis of learning resource 

requirements (Suhardi, 2012). For example, clarity of potential availability of objects and issues, 

conformity with a learning outcome, material objectives clarity and their allocation, information to be 

disclosed, exploration guidelines, and acquisitions to be achieved. 

 

FINDING AND DISCUSSION 

Based on the results obtained from 8 articles shows that the articles that fall into the category of 

diversity level Echinoidea is 8, and no articles are classified as low and high. Scientific articles 

discussing the Echinoidea Class diversity index specifically consisting of 8 articles from accredited 

national journals, including research (Alwi et al., 2020) entitled Morphological Characteristics and 

Ecological Index Sea Urchins (Echinoidea) in Wawama Village Water Morotai Island District; (Purnomo 

et al., 2019) Community Structure and Distribution of Sea urchins (Echinoidea) in The Seagrass Field 

Area of Serangan Beach, Bali; (Noviana et al., 2019) Distribution and Abundance of Sea urchins 

(Echinoidea) in the Waters of Pasir Putih Island, Sumberkima Village, Buleleng, Bali; (Yudasmara, 

2013) Diversity and Dominance of Sea urchin communities (Echinoidea) in the Waters of Menjangan 

Island, West Bali National Park; (Laning et al., 2014) Distribution Of Sea Urchin (Echinoidea) In The 

Seagrass Beds Of Merta Segara Beach, Sanur-Bali; (Wulandewi et al., 2015) Identify Species And 

Density Of Sea Urchin (Echinoidea) At Sanur And Serangan Beach, Denpasar- Bali; (Suryanti & 

Ruswahyuni, 2014) The Difference in Abundance of Echinoideas on Coral Ecosystem and Seagrass 

Beds in Pancuran Belakang, Karimunjawa, Jepara; (Ristanto et al., 2017) Sea Urchin (Echinoidea) 

Distribution and Abundance in the Intertidal Zone of Bengkayang Regency. More details can be seen in 

Table 1. 
Table 1. Echinoidea Diversity Index 

Research Locations Diversity Index Category 

http://www.schoolar.google.co.id/
http://www.garuda.ristekdikti.go.id/
http://www.sinta.ristekbrin.go.id/
http://www.science.direct.go.id/
http://www.lipi.go.id/
http://www.rama.ristekbrin.go.id/
http://www.rama.ristekbrin.go.id/
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Morotai Island 

Serangan Beach Bali 

Pasir Putih Island Waters 

Menjangan Island 

Merta Segara Beach, Sanur 

Sanur and Serangan beach 

Karimunjawa Pancuran Belakang 

Bengkayang Waters 

H’ = 1,009 

H’ = 1,50 - 1,59 

H’ = 1,162 

H’ = 1,926 

H’ = 2,43 

H’ = 1,66 – 2,23 

H’ = 1,054 - 1,279 

H’ = 1,235 

Medium 

Medium 

Medium  

Medium  

Medium  

Medium  

Medium 

Medium 

 

Based on Table 1 of the analysis of the index of the diversity of sea urchin species in the location 

of 8 research articles, it is seen that the value of the index of species diversity (H') is all classified as a 

moderate category. It happens because of the relatively large number of types of sea urchins and the 

proportion of high-density numbers that make up the community. Diversity is a difference that can be 

found in communities or groups of different species living somewhere (Purnomo et al., 2019). The 

diversity index on the study (Alwi et al., 2020) on Morotai island is said to be moderate because there is 

no competition between the types so high, the availability of sufficient food, and favorable environmental 

conditions. This is reinforced by research (Yudasmara, 2013) The moderate diversity index value 

(Suryanti & Ruswahyuni, 2014) in the backwaters of Karimunjawa is due to the nature of sea urchins 

and the habitability of life in coral and sandy substrates. Another thing is assumed because in the 

location of seagrass fields there is still human activity both in catching fish and more tourism compared 

to coral ecosystems. The value of the diversity index (H') in water is influenced by the number of 

individuals and types of sea urchins found. According to (Radjab et al., 2014) in general, Echinoidea is 

often found in unspoiled waters. The condition of unspoiled waters in water is the normal condition of an 

environment. 

 

 
Figure 1. Figure Echinoidea Species Count Graph 

 

Based on the data in Figure 1 shows that the number of Echinoidea species that are mostly found 

is in the waters of Sanur Beach and Serangan with the number of species found as many as 12 species 

of Echinoidea. This is because Echinoidea sampling is done on Merta Segara Beach and Mertasari 

beach there are many community activities, namely fishing activities and marine tourism such as 

swimming, snorkeling, fishing, and traditional sailboat services. Community activities can damage the 

structure of seagrass that becomes the habitat of sea urchins so that it can indirectly affect the density 

of the sea urchins. The large number of Echinoidea species found due to these waters has the condition 

of the basic substrate of sandy, muddy, and nesting sedimentary waters in the tubing area. It is 
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according to the opinion (Hartati et al., 2018) that the habitat of sea urchins is found in seagrass areas 

and coral reefs, sandy areas, or muddy sand and is also obtained on shards of coral.  

Common species include Diadema setosum and Echinometra mathaei. The species Diadema 

setosum was found in all research articles and Echinometra mathaei was found in 7 different articles. 

The species Diadema setosum can generally be found throughout coastal waters, from tidal areas to 

deep waters. Diadema setosum sea urchins in their habitat are herbivorous and grazer-type animals 

that live in groups (Wulandewi et al., 2015). Diadema setosum sea urchin prefers clear waters and 

relatively calm water (Thamrin et al., 2011). The large number of Diadema Setosum is thought to be 

influenced by the condition of aquatic habitats, where this species is found in rocky zones because it is 

influenced by food factors and how to eat (Thamrin et al., 2011). Rough substrate conditions strongly 

support the survival of Echinoidea species, especially Diadema Setosum (Ibrahim et al., 2017). This is 

following the statement (Rumahlatu, 2011) states that Diadema setosum is also tolerant of pollutants in 

aquatic areas, so its existence is classified as more abundant than other species. According to research 

(Moningkey, 2010) Echinometra mathaei lives on substrates of corals and rocks that aim to shelter from 

the tides of the sea and also attack predators. Echinometra mathaei sea urchins have a low-density 

level, as this breed generally lives hiding in holes in reefs or rocks (Juliawan et al., 2017). 

 
Table 2. Learning Resource Requirement Analysis 

No Learning Resource Requirements Description Information 

1 Clarity of potential availability of objects 
and issues raised 

The clarity of the potential availability of objects is the 
Echinoidea class. The issue that will be raised is the 

level of diversity of Echinoidea 

Conform 

2 Conformity with learning objectives The learning objectives in KD 3.2 are: Describing the 
diversity of species and ecosystems, describing 

biodiversity in Indonesia, grouping different types of 
living things at the type and ecosystem level of 
various objects, looking for data on the threat of 

sustainability of various Indonesian animal diversity 
and compiling the results in the form of reports 

Conform 

3 Clarity of material objectives and their 
designations 

Material targets have reached the level of species 
and ecosystem diversity as well as biodiversity 
threats. Biodiversity materials intended for high 

school students in grade X 

Conform 

4 Clarity of information to be disclosed Information revealed: Types of Echinoidea, diversity 
of Echinoidea species and ecosystems and threats 

Conform 

5 Exploration guidelines Field research procedures are: determination of 
research objects, observations, transect squares 
method, use of tools and materials, how it works, 

data analysis, and conclusion drawing 

Conform 

6 Gain to be achieved Following the learning objectives that have been 
achieved at the diversity of types, ecosystems, and 

threats 

Conform 

 

Table 2 shows that the results of the research obtained then analyzed the potential requirements 

as a source of biological learning according to (Suhardi, 2012) are as follows: 

1. Clarity of potential availability of objects and issues raised  

The object used in this study was Echinoidea species found as many as 19 species found at the 

research site with different substrate types. Common species of Echinoidea are Diadema setosum, 

Echinometra mathaei and Echinotrix calamaris. Diadema setosum is one of the Echinoidea species that 

inhabits the most coral reefs, sandy areas, and rocky areas so it is easy to find and scatter in all aquatic 

areas (Arhas et al., 2015). The species is mostly found in locations with rocky substrates, shards of 
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coral, sandy, muddy, and seagrass. The Echinoidea diversity index in the article has a moderate 

category. The problem raised based on the results of the study is the diversity of Echinoidea found in 8 

articles with different research locations. The Echinoidea species were found to have different species 

and 8 articles had research sites with different substrate types per location. It will provide students with 

information on examples of species and ecosystem diversity. 

2. Conformity to learning objectives 

Conformity in question is the result of research with basic competencies listed based on the 2013 

curriculum, namely KD 3.2 analyzing various levels of biodiversity in Indonesia and its threats and 

preservation with the subject matter of biodiversity that includes the diversity of types and ecosystems. 

The results of the study are following the purpose of learning on biodiversity materials, namely (1) 

explaining the concept of species diversity, and ecosystems; (2) describe biodiversity in Indonesia; (3) 

group different types of living things at the type level, and ecosystems; (4) analyze the threat of 

environmental damage and conservation efforts to biodiversity. Based on the results, the results show 

that the research has achieved the objectives of learning type-level biodiversity, ecosystem-level 

biodiversity, and threats to biodiversity sustainability. 

3. Material Goals and Their Designations 

Material goals in this study (object) is the diversity of Echinoidea in the coastal intertidal zone 

where biodiversity material is one of the biological learning materials in high school. The subject of this 

study is high school students’ class X. Biodiversity material is high school biology material. The subject 

matter presented in KD 3.2 is the biodiversity level, biodiversity in Indonesia, classification of living 

things, threats, and efforts to conserve biodiversity. The subject matter of biodiversity level is divided 

into sub-materials namely genes, types, and ecosystems. Based on the clarity of material objectives, 

the results of this study have met the material diversity of types, ecosystems, and threats to diversity.  

4. Information disclosed 

This research shows that there is a level of diversity in Echinoidea namely the level of type and 

ecosystem. In addition, there is also biodiversity in Indonesia as well as threats that can interfere with 

the sustainability of biodiversity levels in the environment based on eight articles used. The fact 

obtained from the review of 8 articles is that the category of diversity level of Echinoidea class contained 

in the article is all medium category. Furthermore, there are 19 types of Echinoidea among them: 

Diadema setosum, Diadama savignyi, Diadema palmeri, Echinometra mathaei, Echinometra virdis, 

Echinotrix calamaris, Echinotrix diadema, Tripenustes gratilla, Brissus latecarinatus, Toxonopsus 

pileolus, Salmacis belli, Pseudobolatia maculata, Mespilia globulus, Astropyga radiata, Maretia 

planulata, Echinocardium sp., Clypeaster sp., Heterocentrocus trigonarius, and Temnopleurus 

alexandri. Another fact in this study is the characteristics of habitat found in some studies, namely 

Echinoidea habitat. It can be found in various substrates such: as sandy, muddy, coral reefs, shards of 

coral, and dead corals. Sea urchins are herbivorous animals because The diet of sea urchins generally 

eats algae found on coral reefs. Sea urchins have a physical defense (spines) that make this organism 

suitable to survive and protect itself from marine organisms (Noviana et al., 2019).  

5. Exploration guidelines 

There are several working steps contained in the article to conduct research, including the 

determination of research objects, conducting site surveys, determining the study area, determining the 

methods used (the transect squares method), preparing tools and materials, how it works, data 

processing, and the latter concluding. 

6. Gain to be achieved 
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The clarity to be achieved is based on the learning objectives to be achieved. Based on KD 3.2, 

which analyzes various levels of biodiversity in Indonesia and its threats and conservation, the research 

results have fulfilled some of the learning objectives to be achieved as well as the scope of biodiversity 

materials. The acquisition that will be achieved by this study has fulfilled the objectives of learning 

biodiversity at the level of species and ecosystems as well as the threat of biodiversity. 

This is following previous research regarding the analysis of the potential of the surrounding 

environment as an efficient source, it was found that before the potential of the environment will be used 

as a learning resource, educators must go through several stages as a process of making learning 

resources (Susilo, 2018). In addition, research on the use of the environment as a learning resource to 

increase the interest and learning outcomes of high school students in the Coastal Region of South 

Kalimantan explained that learning by utilizing the environment as a learning resource received a 

positive response from students with a percentage score of 85.5% (school A), and 87.5% (school B). 

The average student interest response score was 86.5% (positive). This learning can improve students' 

cognitive learning outcomes with an average N-gain of 0.42 (medium) for school A students, and an 

average N-gain of 0.79 (high) for school B students (Irwandi & Fajeriadi, 2019). This shows that the 

surrounding environment can be used as a learning resource that can improve student learning 

outcomes. 

Other studies also explain that the environment can be used as a natural laboratory in science 

learning in Primary school. The environment which is learning objectives, resources, and facilities can 

be used as a place to do practice, demonstration, experiment, research, and taking knowledge in the 

process of science learning. By making use of the environment as a natural laboratory in pro-science 

learning sessions, it is expected that students will obtain information based on experience directly and 

can learn from the things that concrete so that it will be easier for students to understand the material 

and learning experience more meaningful by students (Utaminingsih, 2015). 

 

CONCLUSION 

The results of the review of 8 articles, found 19 species of the Echinoidea class by showing that 

the diversity index belongs to the moderate category. Based on the analysis of the requirements as a 

source of biological learning conducted get the results that this study qualifies as a source of biology 

learning high school Class X biodiversity material. The process of learning biology students using the 

environment, due to the limitations of researchers to conduct direct research, the results of this literature 

study can improve student understanding, students are active in participating in learning, discussing the 

material presented, forming groups to complete assignments, improving students' ability to 

communicate verbally such as discussions, presentations, and conduct questions and answers about 

biodiversity, especially Echinoidea. 
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