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Abstract: Indonesia is one of the countries with a very high level of biodiversity. West Kalimantan is one of the provinces
with the highest level of biodiversity in Indonesia. One form of biodiversity found in West Kalimantan's forests is bintangur
(Calophyllum spp.). The very high diversity of bintangur species is fascinating to be utilized as a source of learning biology,
especially in the material of biodiversity and their interactions and roles. This study aimed to analyze the potential of
bintangur diversity in West Kalimantan as a biology learning resource on the material of biodiversity and their interactions
and roles in senior high school. This research uses the qualitative method. This research consists of two stages. The first stage
is a literature review to find information related to bintangur species in West Kalimantan. In contrast, the second stage is an
analysis of learning resource requirements based on the results of the literature review that has been carried out. The results
of the literature review stage show that there are 27 species of bintangur in West Kalimantan, as well as their classification,
main characteristics, habitats, and values to the environment and other organisms. The literature review stage results are then
continued to the learning resources analysis. Six requirements must be met for learning resources: clarity of the potential
availability of objects and problems raised, suitability for learning objectives, clarity of targets and their designation, clarity
of information disclosed, clarity of exploration guidelines, and clarity of the results to be achieved. The analysis of learning
resource requirements that have been carried out shows that the diversity of bintangur species in West Kalimantan meets the
requirements of learning resources so that it can be utilized as a biology learning resource on the material of biodiversity and

their interactions and roles in senior high school.
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Introduction

Indonesia is one of the countries with a very high
level of biodiversity [1-3]. Biodiversity is a term used to
describe the variation of life forms at various levels of
organization in a geographical area [4-5]. West Kalimantan
is one of the provinces with the highest level of biodiversity
in Indonesia [6]. Extensive forests in West Kalimantan
encourage the high biodiversity level it contains [7]. One
form of biodiversity found in West Kalimantan's forests is
bintangur (Calophyllum spp.).

Bintangur is a genus of Clusiaceae family plant [8-9].
Bintangur are distributed in tropical forests in South China,
Southeast Asia, East Asia, Madagascar, the Pacific Islands,
the Americas, Australia, and Brazil [10]. The majority of
members of this genus are trees or shrubs [11] and have
varied economic and ecological values [8, 12]. Bintangur
habitats range from wet tropical rainforests at low elevations
to drier areas at higher elevations [13]. Bintangur is known
for its very high level of species diversity. To date, it is
known that there are more than 180 species of bintangur [8,
10].

The diversity of bintangur species in West
Kalimantan can be utilized as a learning resource in biology
subjects in high schools. Learning resources are anything
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students can use to support and facilitate learning activities
[14-16]. Biology subjects study various concepts related to
organisms [17-18], one of which is the diversity of
organisms. Information on the diversity of bintangur species
in West Kalimantan is interesting to be implemented in
learning material on biodiversity and their interactions and
roles.

Integrating bintangur species diversity in West
Kalimantan is exciting because students in West Kalimantan
can learn more about biodiversity in their region.
Biodiversity-based learning aims to make students recognize
the biodiversity in their area, primarily where the specific
learning is carried out [19]. It allows students to engage with
real-world examples of species diversity and ecological
interactions, fostering a hands-on approach to learning. This
research aims to analyze the potential of bintangur diversity
in West Kalimantan as a biology learning resource on the
material of biodiversity and their interactions and roles in
senior high school. The urgency of this research is the need
for summarized information related to local biodiversity as a
material to enrich learning resources in biology subjects,
especially on the material of biodiversity and their
interactions and roles. Increased knowledge of local
biodiversity can increase students' awareness of the
importance of biodiversity and encourage them to take
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participatory action in preserving the environment and its
organisms.

Research Methods

This research uses qualitative methods. Qualitative
research explores concepts, characteristics, and descriptions
of a phenomenon to be presented narratively [20]. This
research is divided into two stages. The first stage is a
literature review to find information on the diversity of
bintangur species in West Kalimantan. The second stage is
analysing learning resource requirements based on the
literature review.

Literature Review

A literature review analyses secondary data in
documents related to the research topic to produce
comprehensive data [21-23]. The literature review procedure
in this research refers to [24], which starts from determining
the topic, searching for literature, analysing the results, and
writing the manuscript. Secondary data were obtained with
the help of the Publish or Perish application using several
keywords, such as “Calophyllum, ” “Bintangur,” and “West
Kalimantan.” The secondary data used in this study were
obtained from scientific journals (reputable and non-
reputable), conference  proceedings (nhational and
international), books, and theses (undergraduate, master, and
doctoral), with a period limited from 2014 to 2024. The
restriction was made to see the development of relevant data
related to the research topic per decade [25]. The distribution
data of each bintangur species obtained from the secondary
data sources is confirmed using the Plants of the World
Online site.

Learning Resource Analysis

The analysis of learning resource requirements is a
stage to determine the suitability between the potential
results of writing and learning resource requirements [26].
The analysis of learning resource requirements in this
research refers to Suhardi (in [26-29]). Six requirements
must be met: clarity of the potential availability of objects
and problems raised, suitability for learning objectives,
clarity of targets and their designation, clarity of information
disclosed, clarity of exploration guidelines, and clarity of the
results to be achieved.

Results and Discussion
Calophyllum spp. Diversity in West Kalimantan

Bintangur, also known as tikfer [30], is a genus of
plants commonly known among Indonesians. Bintangur is
distributed in tropical forests in South China, Southeast Asia,
East Asia, Madagascar, the Pacific Islands, America,
Australia, and Brazil [10]. Bintangur classification can be
seen in Table 1 [9].

Bintangur is known for its high level of species
diversity. To date, there are more than 180 species of
bintangur [8, 10]. Bintangur species can also be found in
West Kalimantan. Based on the literature review conducted,
27 species of bintangur were found in West Kalimantan. The
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results of data collection of bintangur species in West
Kalimantan are presented in Table 2.

Table 1. Bintangur classification

Kingdom Plantae

Subkingdom Tracheobionta

Superdivision Spermatophyta

Division Magnoliophyta

Class Magnoliopsida

Subclass Dilleniidae

Order Theales

Family Clusiaceae

Table 2. Bintangur species diversity in West Kalimantan

No. Species References
1  Calophyllum ardens [31]
2 Calophyllum calaba [32]
3 Calophyllum calcicola [33]
4  Calophyllum canum [34]
5  Calophyllum garcinioides [31]
6  Calophyllum griseum [31]
7 Calophyllum havilandii [31]
8  Calophyllum hosei [35]
9  Calophyllum incrassatum [11]
10  Calophyllum inophyllum [36]
11  Calophyllum lanigerum [37]
12 Calophyllum macrocarpum [32]
13 Calophyllum mukunense [31]
14 Calophyllum obliquinervium [38]
15 Calophyllum praetermissum [31]
16  Calophyllum pseudomole [39]
17 Calophyllum pulcherrimum [40]
18  Calophyllum pyriforme [31]
19  Calophyllum recurvatum [31]
20  Calophyllum ridleyi [41]
21  Calophyllum rigidum [35]
22  Calophyllum sclerophyllum [36]
23  Calophyllum soulattri [42]
24 Calophyllum tetrapterum [43]
25  Calophyllum teysmannii [44]
26  Calophyllum wallichianum [45]
27  Calophyllum woodii [31]

Figure 1. Calophyllum inophyllum tree [46]
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Bintangur habitats range from wet tropical rainforests
at low elevations to drier areas at higher elevations [13]. The
majority of members of this genus are trees or shrubs [11].
There are few characteristics of this genus: the outer bark is
reddish and marked with diamond-shaped cracks; the leaves
are uniquely opposite in arrangement, featuring narrow
parallel veins alternating with resin canals, often growing on
petioles; the flowers are arranged in racemes or thyrses,
emerging from the leaf axils or branch tips, either terminally
or axillary; the sepals and petals form in hermaphroditic
flowers; the fruit is a drupe, with a thin layer of flesh
surrounding a large seed, and it exudes white or yellow latex
[47].

Bintangur has economic value. Bintangur stems are
commonly used as construction materials [48]. Specifically,
Calophyllum soulattri stems can be utilized as flooring
materials, decorative boards, household furniture, plywood,
pulp, and veneer [49]. Bintangur also contains various
secondary metabolite compounds that can be utilized in the
pharmaceutical industry. Antioxidant activity was shown by
extracts of Calophyllum incrassatum [50], Calophyllum
pulcherrimum,  Calophyllum soulattri, Calophyllum
teysmannii  [51], Calophyllum sclerophyllum [52], and
Calophyllum lanigerum [53]. Calophyllum inophyllum
contains  antiviral, anticancer, antimicrobial, anti-
inflammatory, antioxidant, antiplatelet, antiulcer, wound

Table 3. Learning resource requirements analysis result
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healing activities, and protection against ultraviolet light
[54]. Calophyllum wallichianum extract has potential as an
antibacterial [45]. Calophyllum pulcherrimum resin is
traditionally utilized by the community around Sambas
Botanical Garden, Sambas Regency, as a cancer drug [40].
Calophyllum inophyllum can also be used as biodiesel [55].
In addition, bintangur has ecological value. The leaves and
fruits of Calophyllum inophyllum are consumed by several
species of primates [56]. Calophyllum inophyllum is also
known to grow in various soil types and is a solution for
revegetation [57].

Learning Resource Analysis

The literature review results for the diversity of
bintangur species in West Kalimantan have potential as a
learning resource in biology subjects, especially in the
material on biodiversity and their interactions and roles.
However, this potential must first be analyzed using the
analysis of learning resource requirements to review the
availability of potential and its suitability for learning
outcomes in the current curriculum [58]. The analysis of
learning resource requirements refers to Suhardi (in [26-29]).
The results of the analysis of learning resource requirements
that have been carried out can be seen in Table 3.

No. Learning Resource Requirements

Results

1

Clarity of the potential availability of
objects and problems raised

Suitability for learning objectives

Clarity of targets and their designation

Clarity of information disclosed

Clarity of exploration guidelines

Clarity of the results to be achieved

The potential studied is the high level of diversity of bintangur species in
West Kalimantan. This potential can be a solution to overcome the
limited knowledge of students in West Kalimantan about the diversity of
bintangur species, so its implementation is needed as a learning resource
on the material of biodiversity and their interactions and roles.

The results of the study of bintangur species diversity in West
Kalimantan can be implemented into the material on biodiversity and
their interactions and roles. The learning objectives, which are based on
the literature review results, are “Identify the levels of biodiversity”,
“Describe Indonesia's biodiversity”, “Describe the kingdom of Plantae”,
and “Analyze the interaction of organisms in their ecosystem”.

The search results related to the diversity of bintangur species in West
Kalimantan targets the material on biodiversity and its interactions and
roles, which is part of the biology subject in class X of senior high
school.

The information revealed is the diversity of bintangur species in West
Kalimantan, which can be used to enrich students' insights and support
learning material on biodiversity and their interactions and roles.
Students can explore the role of the bintangur for society and
ecosystems. In addition, students can explore issues related to threats to
the bintangur population.

The existence of learning resources can support students in achieving
cognitive, affective, and psychomotor learning outcomes, especially on
the material of biodiversity and their interactions and roles.

The first requirement is clarity regarding the potential
availability of objects and the problems raised. The potential
studied in this study is the diversity of bintangur species in
West Kalimantan. This potential can be a solution to
overcome the limited knowledge of students in West
Kalimantan about the diversity of bintangur in the province:
students and the general public need to be more naive about
biodiversity in their area [59]. Therefore, implementing
information on the diversity of bintangur species in West

Kalimantan as a learning resource can solve the problem of
students' need for knowledge of local biodiversity.
Biodiversity-based learning aims to increase students' insight
related to biodiversity in their area [19].

The second requirement is compatibility with
learning objectives. The study of the diversity of bintangur
species in West Kalimantan relates to the material on
biodiversity and their interactions and roles, which is part of
the biology subject in class X of senior high school. The
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learning outcomes of the material on biodiversity and their
interactions and roles are “At the end of phase E, students
can create solutions to problems based on local, national, or
global issues related to understanding biodiversity and their
roles” [60]. Based on the results of the literature review
results of bintangur species diversity in West Kalimantan
that has been carried out, it can be seen that the study has the
potential to be used for the learning objectives “ldentify the
levels of Dbiodiversity” and “Describe Indonesia's
biodiversity.” The diversity of bintangur species in West
Kalimantan also follows the learning objective “Describe the
kingdom of Plantae.” This is based on the very close
relationship between biodiversity and knowledge of the
classification of organisms [61-63]. Furthermore, the
diversity of bintangur species can be implemented in the
learning objective “Analyze the interaction of organisms in
their ecosystem”, given that bintangur has varied ecological
values.

The third requirement is the clarity of targets and their
designation. The analysis that has been carried out results in
the acquisition of learning objects and subjects. Clarity and
coherence between learning objects and subjects are crucial
in the requirements of teaching resources [64]. The object
analyzed is the study of bintangur species diversity in West
Kalimantan, which can be implemented in the material of
biodiversity and their interactions and roles. The subject that
is the target of the analysis results is students in class X of
senior high school.

The fourth requirement is the clarity of information
disclosed. The study revealed information on bintangur
species diversity in West Kalimantan. This information can
be used to broaden students' insight into West Kalimantan's
potential related to local biodiversity and support learning
material on biodiversity and their interactions and roles.

The fifth requirement is the clarity of exploration
guidelines. Students can explore the role of bintangur in the
community and ecosystem. Bintangur has various economic
and ecological values [8, 12]. In addition, students can
explore various issues related to threats to bintangur's
existence. Threats to biodiversity in Indonesia are common
[65]. Forest areas that serve as habitat for bintangur often
experience land conversion [12]. Bintangur is also
susceptible to pathogen attacks that can cause wilt [66].

The sixth requirement is clarity of the results to be
achieved. Clarity of acquisition is the process and products
that can be used and produced from learning by using related
learning resources [67]. Studying the potential diversity of
bintangur species in West Kalimantan can help students
obtain cognitive, affective, and psychomotor learning
outcomes. In the mental aspect, students can increase their
insight into local biodiversity in West Kalimantan, especially
the species diversity of Bintangur, part of the Plantae
kingdom. Good learning resources must be able to provide
valuable learning experiences so that they can improve
students' thinking skills [68]. In the affective aspect, students
can foster a sense of caring for biodiversity conservation.
Local plant knowledge-based learning can increase
individual empathy for the existence of plant species [69]. In
the psychomotor aspect, students can present the results of
their exploration in the form of reports or other works to be
presented and discussed in class. Assessment of
psychomotor learning outcomes can be done when students
carry out certain activities and reports generated from
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activities that have been carried out [70].

Based on the results of the analysis of learning
resources, it is known that the literature study of bintangur
diversity in West Kalimantan meets the six requirements of
learning resources, particularly in the material of
biodiversity and their interactions and roles. The
development of teaching resources based on research results
is expected to support students to understand the material
further and develop various skills related to the research
results and material [71]. The 27 species of bintangur in West
Kalimantan obtained from the literature study can be
integrated into the subjects of species-level biodiversity,
Indonesian biodiversity, and organism classification. Threats
to the existence of bintangur in West Kalimantan relate to
preserving Indonesia's biodiversity. The economic value of
bintangur species can be associated with biodiversity
benefits. The ecological value of bintangur is a suitable topic
to be integrated into interactions between ecosystem
components.

Conclusion

The conclusion obtained from the literature study is
that there are 27 species of bintangur in West Kalimantan. In
addition, information on bintangur diversity in West
Kalimantan also meets the requirements of learning
resources so that it can be used as a biology learning resource
on the material of biodiversity and their interactions and
roles in class X of senior high school.
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