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Abstract

This study aims to describe prospective biology teachers knowledge, attitudes, and behavior
towards biodiversity conservation in Indonesia. The research was conducted at the Biology Educa-
tion Study Program at three campuses in West Java: Majalengka University, IAIN Syekh Nurjati
Cirebon, and Wiradodra University. This study considered the three campuses because they had
courses supporting biodiversity education programs, such as conservation biology, coastal area
management, and mangrove forest empowerment. The total (n=106) participants involved in this
study were Mgaengka University (n=22), Wiralodra University (n=16), and IAIN Syekh Nurjati
Cirebon (n=68). The instruments in this study consisted of tests and questionnaires developed refer-
ring to the World Wildlife Fund's (WWF) biodiversity literacy indicators, covering questions related
to knowledge of Indonesia’s biodiversity and its conservation. Meanwhile, the questionnaire instru-
ment included attitude and behavior questionnaires related to biodiversity conservation. Data were
collected via google form from April 01, 2021, to May 02, 2021. The results revealed that the pros-
pective biology teachers' knowledge about the biodiversity and biodiversity conservation concept
was low, with a percentage of correct answers of 42.6%. In addition, the prospective biology teacher
students' attitudes and behavior towards biodiversity conservation in Indonesia were in a good cate-
gory, as evidenced by attitudes and behaviors supporting Indonesian biodiversity conservation
through various campus activities, such as nature lover organizations, conservation activities, com-
munity service, and student involvement in citizen science activities on alocal scale.
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Introduction

Biodiversity is defined as the diversity of life on earth at all levels, from genes to ecosystems
and the ecological and evolutionary processes that sustain them (Gaston, 1996). On the other hand,
biodiversity loss is an issue that is a globa problem faced by various countries in the world
(Meadows, 2011; European Comission, 2015; Adawiah et a., 2015). Many countries are even expe-
riencing a crisis of biodiversity loss at an alarming rate, as revealed by European Comission (2015)
and IUCN (2021). In this case, the IUCN (2021) predicts that 26% of mammals, 14% of birds, 34%
of reptiles, 41% of amphibians, 36% of sharks, 28% of Crustacea, 33% of coral reefs, 34% of Con-
ifers, and 63% of Cycads are at risk of extinction (https://www.iucnredlist.org/).

In addition, the survey results of the European Comission (2015) uncovered that 61% of Eu-
ropeans believe that the loss of biodiversity globaly is a severe problem that requires quick action to
overcome. Among the countries experiencing biodiversity loss, Indonesia is one of the countries un-
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dergoing very high and faster biodiversity loss than predicted (IBSAP, 2016). The clearing of forest
land for oil pam plantations, which has increased by amost 30%, is one of the factors in accelerat-
ing biodiversity loss (Imanuddin, 2016). In fact, the latest data on Indonesia's biodiversity showed
that Indonesia has 1,500 species of algae, 80,000 species of spore-forming plants (such as Crytoga-
mae) in the form of fungi, 595 species of lichens, 2,197 species of ferns, and 30,000-40,000 species
of seed plant flora (15.5% of the total florain the world). Meanwhile, there are 8,157 species of ver-
tebrate fauna (mammals, birds, herpetofauna, and fish) and 1,900 species of butterflies (10% of the
world's species) (IBSAP, 2016).

The accelerated loss of biodiversity is caused by changes in the environment due to exploita-
tion by humans (Groom, 2006). Besides, the primary threats to biodiversity loss are habitat destruc-
tion, exploitation, indirect loss, invasive species, natural disasters, and pollution (Hambler, 2004;
Groom, 2006). Hence, to prevent faster biodiversity loss, it is necessary to take various effective ac-
tions, including building public awareness of the importance of biodiversity for sustainable devel-
opment through education. One article of the CBD Congress held in 1992 in Rio De Jenario, Brazil,
urged countries that have ratified the agreement to include biodiversity education as a curriculum
content in their education system (Nation, 1992; CBD, 2016). It is because education is one of the
right tools to promote ESD by raising the issue of environment, climate change, and biodiversity as
one of the essential issues (UNESCO, 2016).

Moreover, the world of education plays avital role in preparing future generations who have
the attitude and concern for biodiversity and have the ability in the field of systematics to protect
biodiversity from extinction (Crisci & Katinas, 2011). Environmental and biodiversity education
also has a crucia position in developing sustainable attitudes, awareness, and behavior (Disinger &
Roth, 1992; Nisiforou & Charalambides, 2012). As an integral part of environmental education, bio-
diversity education is expected to build biodiversity literacy (Trombulak, 2004; World Wildlife
Fund, 1996) in learners to transform it in their lives in society. Thus, biodiversity education is criti-
cal in building public awareness of biodiversity (Adawiah et a., 2015; Nsengimana et a., 2017).

However, studies have been carried out, exposing that prospective biology teachers still did
not understand biodiversity in-depth (Dikmenli, 2010) and were still limited in understanding the
biodiversity concept (Fiebelkorn & Menzel, 2013). Milkisso's (2020) research aso disclosed that the
biodiversity knowledge of Ethiopia’s students was still low. According to Wals (2014), the lack of
knowledge about biodiversity occurs because the biodiversity concept is vast and multidimensional,
so it isnot easy to understand it. For this reason, the education system for prospective biology teach-
ers must equip students with various knowledge, attitudes, and skills related to biodiversity and its
conservation strategies and build characters, attitudes, and behaviors that support the biodiversity
preservation and its sustainability.

As an integral part of environmental education, biodiversity education aims to develop bio-
diversity literacy (Trombulak, 2004; Moss et a., 2015) for sustainable development (UNESCO,
2012) with a focus on ESD, namely empowering students of all ages with the knowledge, skills,
values, and attitudes to address global challenges, including climate change, environmental degrada-
tion, biodiversity loss, poverty, and inequality.

Materialsand Methods

This study used a survey method conducted on Biology Education Study Program students at
three campuses in West Javas Magjalengka University, IAIN Syekh Nurjati Cirebon, and Wiralodra
University. The three campuses were chosen because they had programs related to the devel opment
of biodiversity conservation in their curriculum, such as conservation biology, coastal area conser-
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vation, coastal ecology, and mangrove forest management courses. The research sample (n=106)
was students as prospective biology teachers. The research instrument consisted of a knowledge test
about Indonesias biodiversity and its conservation, and a questionnaire instrument developed refer-
ring to the biodiversity literacy indicators (World Wildlife Fund, 1996). The questionnaire instru-
ment included attitude and behavior questionnaires related to biodiversity conservation. Data were
collected through google form from April 01, 2021, to May 02, 2021. The data collected were then
analyzed descriptively and qualitatively by interpreting them according to the findings obtained.

Results

This study’s results were divided into three investigations: the research results related to
knowledge aspects of the biodiversity concept and its conservation, attitude aspects, and behavioral
aspects of prospective biology teachers towards biodiversity conservation in Indonesia. This re-
search’ s results are described as follows.

Prospective Biology Teachers Knowledge of the Biodiversity Conservation Concept in In-
donesia

The knowledge of prospective biology teachers concerning Indonesia’s biodiversity conser-
vation was evaluated utilizing a test instrument, with indicators of understanding the biodiversity
meaning, the biodiversity hotspot concept, Indonesia’s biodiversity zone division, and strategies for
biodiversity conservation in Indonesia. The following is a recapitulation of the prospective biology
teacher's knowledge test results on Indonesias biodiversity concept and its conservation.

Table 1. Prospective Biology Teachers Knowledge about Biodiversity Conservation in Indo-
nesia

No. | Indicator Per centage (%)
True False
1. | Understanding the concepts of biodiversity, mega biodiver- 34.9 65.1
sity countries, and biodiversity hotspots
2. | Understanding the characteristics and distribution of biodi- 46.2 53.8
versity zonesin Indonesia
3. | Digtinguishing the characteristics of the floraand fauna 46.5 535
biodiversity in Indonesia
4. | Analyzing the causes of biodiversity lossin Indonesia 40.6 59.4
5. | Biodiversity conservation effortsin Indonesia 445 55.5
Tota 212.8 287.2
Mean 42.6 574

Based on Table 1, the mean knowledge of prospective biology teachers on the biodiversity
concept and its conservation obtained 42.6% with correct answers and 57.4% with incorrect an-
swers. It indicates that the knowledge of prospective biology teachers on the biodiversity conserva-
tion concept in Indonesiawas still less than the ideal score required of 80%.

Prospective Biology Teachers' Attitudes towards Biodiversity Conservation in Indonesia

The instrument to measure the attitude of prospective biology teachers towards biodiversity
conservation in Indonesia was developed from the affective outcome indicator on biodiversity lite-
racy (World Wildlife Fund, 1996). This attitude questionnaire item consisted of 20 statement items.
In detail, eight statement items were related to indicators of sensitivity to issues and problems con-
cerning biodiversity, covering two sub-indicators: (1) sensitivity to biodiversity and (2) the value of
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biodiversity. A total of 12 statement items were associated with indicators of personal and commu-
nity beliefs of biodiversity, including four sub-indicators: (1) locus of control, (2) expectations, (3)
individual responsibility, and (4) socia responsibility. Overall, the recapitulation of the question-
naire resultsis displayed in Table 2 below.

Table 2. Prospective Biology Teachers Attitudes towards Biodiver sity Conservation

No. | Indicator Per centage (%)
Strongly | Agree | Disagree | Strongly
agree disagree
1. | Sensitivity to issues and issues related to bio- 60.6 324 6.3 0.7
diversity
2. | Personal and community beliefs of biodiversi- 37.2 42.6 12.3 7.9
ty
Tota 97.8 75.0 18.6 8.6
Mean 48.9 375 9.3 4.3

From Table 2, the mean of prospective biology teachers' attitudes towards biodiversity con-
servation in Indonesia showed that amost all respondents had a supportive attitude towards biodi-
versity conservation efforts in Indonesia. It was reflected in the respondents’ high sensitivity and
confidence level to issues and efforts to conserve biodiversity in Indonesia. Based on Table 2, it can
also beinterpreted that students as prospective biology teachers have already had a good attitude and
sensitivity to biodiversity. It is the primary capital in building citizens' awareness of biodiversity’s
importance for sustainable development in Indonesia. The attitude that has been built is expected to
form behaviors and habits, which are pro-environment and biodiversity.

Prospective Biology Teachers Behaviors towards Biodiversity Conservation in Indonesia

The behavioral aspects of prospective biology teachers towards biodiversity conservation in
Indonesia were measured employing a questionnaire developed from biodiversity literacy, with the
primary indicators: (1) wise actions towards the environment and biodiversity and (2) actual contri-
bution to environmental and biodiversity conservation. The recapitulation of questionnaire resultsis
presented in Table 3 below.

Table 3. Prospective Biology Teachers Behavior s towards Biodiver sity Conservation

No. | Indicator Per centage (%)
Strongly | Agree | Disagree | Strongly
agree disagree
1. | Wise actions towards the environment and bio- 25.7 56.5 155 2.3
diversity
2. | Actua contribution to environmental and bio- 21.1 57.7 20.2 11
diversity conservation
Total 46.8 114.1 35.7 34
Mean 234 57.1 17.8 1.7

Table 3 describes that almost all prospective biology teachers involved in this study showed
pro-biodiversity conservation efforts through actual behavior and actions supporting Indonesia's
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biodiversity conservation. These behaviors were manifested in the form of direct involvement in
biodiversity conservation activities carried out by student organizations. In addition, students sup-
ported funding for biodiversity conservation through various non-governmental organizations or
conservation organizations.

Furthermore, pro-behavior towards biodiversity conservation in Indonesia is an achievement
of biodiversity learning developed. The formation of pro-environment and biodiversity behavior is
also an essentia part of the learning process carried out on the campus; thus, it is expected to make
an actual contribution to the broader community.

Discussion

The results showed that students' understanding as prospective biology teachers about the
biodiversity concept and its conservation in this study was still relatively low. According to Nuraeni
et al.'s (2017) research, the low knowledge of the biodiversity concept in Indonesia was influenced
by the way teachers teach and the lack of references to support learning. This low mastery of the
biodiversity concept does not only occur in Indonesia. Research results from Dikmenli (2010); Esa
(2010); Adawiah et al. (2015); Milkisso (2020) disclosed that students as prospective biology teach-
ersin Turkey, Malaysia, and Ethiopia still did not understand the biodiversity concept in-depth and
did not fully comprehend the relationship between biodiversity issues and sustainable devel opment.
In their research, Fiebelkorn & Menzel (2013) found that students as prospective biology teachers
could not distinguish biodiversity from species diversity, and misconceptions occurred in under-
standing the genetic diversity concept.

In addition, prospective biology teachers showed supportive attitudes and behaviors towards
biodiversity conservation efforts in Indonesia. These pro-biodiversity attitudes and behaviors are
formed as part of students' learning and thinking process (Y li-Panula et d., 2018). For thisreason, as
part of Education for Sustainable Development (ESD), biodiversity education must be able to pro-
mote awareness, knowledge transfer, values, behaviors, and skills in environmental conservation. In
this regard, many learning models can be used by teachers to promote biodiversity at the knowledge
and thinking skill levels, such as group work models, field studies, presentations, discussions,
project-based, inquiry, and others (Jeronen et al., 2017). Positive attitudes and behavior in students
as prospective biology teachers indicate that they can already develop their thinking skills.

Furthermore, biodiversity education has an essentia role in building public awareness of
biodiversity’ s importance (UNCED, 2005; Trombulak, 2004), with the primary objective of devel-
oping biodiversity literacy in students. Biodiversity literacy is defined as knowledge and understand-
ing of biodiversity concepts and behaviors that contribute to biodiversity conservation (Moss et a.,
2015). Building biodiversity literacy in teachersis aso crucial to support the success of biodiversity
education (Fiebelkorn & Menzel, 2013).

Biodiversity education programs have been launched at the elementary school to higher edu-
cation level through the learning and thinking processes, developing skills, and direct practice to
build awareness through a thinking systems approach (Meadows, 2011). A good biodiversity educa-
tion should enable students to explore insights into political, economic, and other aspects affecting
biodiversity rather than focusing solely on science content (Gayford, 2010).

In addition, building public awareness about the importance of biodiversity for sustainable
development can be done through various activities, such as citizen science (CS) activity. This activ-
ity has been proven to develop public awareness and participation in preserving biodiversity and in-
fluencing government policies to protect biodiversity (Schneiderhan-Opel & Bogner, 2020; Peter et
al., 2021).
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Conclusion

Students' knowledge as prospective biology teachers about Indonesia’s biodiversity and its
conservation was still relatively lacking. It signifies a need to improve the quality of learning with
biodiversity lecture materials in universities through various forms of meaningful learning. Thus,
they can transform the knowledge, attitudes, behavior, and skills of biodiversity conservation to the
broader community. On the other hand, students as prospective biology teachers had shown pro-
biodiversity conservation attitudes and behaviors in Indonesia. These attitudes and behaviors were
implemented through campus activities, such as nature lover organizations, conservation activities,
community service, and student involvement in citizen science activitieson alocal scale.

References

Adawiah, R., Jwa, M., & Esa, N. (2015). Student Teachers Knowledge of Biodiversity.
International Journal of Scientific and Research Publications, 5(1), 2250-3153.
WWW.ijSrp.org

CBD. (2016). Biodiversity and the 2030 Agenda for Sustainable Development Biodiversity Is
Essential for Sustainable Development. New Y ork: UNEP

Crisci, J. V, & Katinas, L. (2011). Taking Biodiversity to School. In Biodiversity Conservation in
the Americas: Lessons and Policy. Sao Paulo: Universidad De Chile.

Dikmenli, M. (2010). Biology Student Teachers Conceptual Frameworks Regarding Biodiversity.
Education, 130(3), 479-489.

Disinger, J. F., & Roth, C. E. (1992). Environmental Literacy: EEIC Digest. Environmental
Education, 1-7.

Esa, N. (2010). Environmental knowledge, attitude and practices of student teachers. International
Research in  Geographical and Environmental Education, 19(1), 39-50.
https://doi.org/10.1080/10382040903545534

European Comission. (2015). Attitudes of Europeans Towards Biodiversity. In Flash
Eurobarometer 436 (Issue January). Europa: European Union

Fiebelkorn, F., & Menzel, S. (2013). Student Teachers Understanding of the Terminology,
Distribution, and Loss of Biodiversity: Perspectives from a Biodiversity Hotspot and an
Industrialized Country. Research in Science Education, 43(4), 1593-1615.
https://doi.org/10.1007/s11165-012-9323-0

Gaston, K. J. (1996). What is biodiversity. UK Oxford :Blackwell Science Ltd.

Gayford, C. (2010). Biodiversity Education: A Teacher’'s Perspective. Environmental Education
Research, 6(4), 347-361.

Groom, M.J., Meffe, G.K., and Carroll, C. R. (2006). Principles of Conservation Biology Third
Edition. Sinauer Associates, Inc.

Hunter, M. L. J,, & Gibbs, J. P. (2006). Fundamentals of Conservation Biology, 3rd Edition. Sinauer
Associates, Inc.

IBSAP. (2016). Indonesian Biodiversity Strategy and Action Plan (IBSAP) 2015-2020. Jakarta:
BAPPENAS.

Imanuddin, et al. (2016). A Practical Toolkit For Identifying And Monitoring Biodiversity In Qil
Palm Lanscapes (Vol. 4, Issue 1).

IUCN. (2021). The numbers of species listed in each Red List Category change each time The IUCN
Red List is updated. For each Red List update, IUCN provides summaries of the numbers of
speciesin each category, by taxonomic group and by country. https//www.iucnredlist.org

Jeronen, E., Pamberg, I., & Yli-Panula, E. (2017). Teaching methods in biology education and

Openly accessible at http://www.european-science.com 461




Ipin Aripin, Topik Hidayat, Nuryani Rustaman, Riandi Riandi

sustainability education including outdoor education for promoting sustainability—a
literature review. Education Sciences, 7(1), 1-19. https://doi.org/10.3390/educsci 7010001

Meadows, A. (2011). Wildlife Conservation Education Programmes. The Journal of Animal and
Plant Sciences, 21, 305-316.

Milkisso, K. P. (2020). Undergraduate University Students © Knowledge , Attitude and Behavior
towards Biodiversity. 10(02), 39-50.

Moss, A., Jensen, E., & Gusset, M. (2015). Evaluating the contribution of zoos and aguariums to
Aichi Biodiversity = Target 1. Conservation  Biology, 29(2), 537-544.
https.//doi.org/10.1111/cobi.12383

Nisiforou, O., & Charalambides, A. G. (2012). Assessing Undergraduate University Students’ Level
of Knowledge, Attitudes and Behaviour Towards Biodiversity: A case study in Cyprus.
International Journal of Science Education, 34(7), 1027-1051.
https://doi.org/10.1080/09500693.2011.637991

Nsengimana, V., Habimana, O., & Ngarukiye, V. (2017). Knowledge, Attitudes and Awareness of
Pre-Service Teachers on Biodiversity Conservation in Rwanda. International Journal of
Environmental and Science Education, 12(4), 643-652.

Nuraeni, H., Rustaman, N. Y., & Hidayat, T. (2017). Teacher’s Understanding of Biodiversity,
Conservation, and Hotspots Biodiversity Concepts. 57(ICMSEd 2016), 252-256.
https://doi.org/10.2991/icmsed-16.2017.54

Peter, M., Diekotter, T., Hoffler, T., & Kremer, K. (2021). Biodiversity citizen science: Outcomes
for the participating citizens. People and Nature, 3(2), 294-311.
https.//doi.org/10.1002/pan3.10193

Schneiderhan-Opel, J., & Bogner, F. X. (2020). FutureForest: Promoting Biodiversity Literacy by
Implementing Citizen Science in the Classroom. American Biology Teacher, 82(4), 234-240.
https://doi.org/10.1525/abt.2020.82.4.234

Trombulak, et al. (2004). Principles of Conservation Biology: Recommended Guidelines for
Conservation Literacy from the Education Committee of the Society for Conservation
Biology. Conservation Biology, 18(5), 1180-1190. https://doi.org/10.1111/j.1523-
1739.2004.01851.x

UN. (1992). Convention on Biological Diversity. USA : United Nations

UNCED. (2005). Convention on Biological Diversity (CBD). USA : United Nations

UNESCO. (2012). Education for sustainable development. In Chinese Education and Society (Vol.
43, Issue 2). UNESCO. https://doi.org/10.2753/CED1061-1932430207

UNESCO. (2016). Education for people and planet: Sustainable Development Goals United Nations
Educational, Scientific and Cultural Organization. The Global Education Monitoring Report

2nd Edition.
Wals, A. E. J,, Brody, M., Dillon, J., & Stevenson, R. B. (2014). Convergence between science and
environmental education. Science, 344 (6184), 583-584.

https://doi.org/doi:10.1126/science. 1250515

World Wildlife Fund. (1996). The Devel opment of a Biodiversity Literacy Assessment I nstrument.
Washington: WWF

Yli-Panula, E., Jeronen, E., Lemmetty, P., & Pauna, A. (2018). Teaching methods in biology
promoting biodiversity education. Sustainability (Switzerland), 10(10), 1-18.
https.//doi.org/10.3390/su10103812

Openly accessible at http://www.european-science.com 462




