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Abstract

Environmental degradation caused by illegal mining, deforestation, forest fires, and poor waste management,
represents not only an environmental crisis but also a critical educational issue. These conditions indicate a low level
of environmental awareness, emphasizing the urgency of cultivating ecological responsibility among prospective
teachers. As future educators, they play a strategic role in integrating environmental values into learning processes to
promote sustainable attitudes and behaviors among students. This study aims to assess the environmental awareness
profile of biology education students, using social media to contextualize local ecological issues. A quantitative
descriptive design was applied to 78 purposively selected students who had completed the conservation biology
course. Data were collected using a validated 35 item questionnaire based on the New Ecological Paradigm (NEP)
scale, covering five dimensions: limits to growth, anti-anthropocentrism, fragility of nature’s balance, rejection of
exceptionalism, and possibility of an ecocrisis. Results show that overall environmental awareness was in the good
category, with the highest scores in fragility of nature’s balance and possibility of ecocrisis, and the lowest in rejection
of exceptionalism. This study concludes that biology education students demonstrated a good level of environmental
awareness across the five dimensions of the NEP. These findings indicate that prospective biology teachers possess a
relatively strong ecological perspective, which may support their future role in promoting environmental responsibility
in schools. Future environmental education initiatives may benefit from integrating social media as a contextual
platform for presenting local environmental issues and strengthening students' engagement with ecological challenges.
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INTRODUCTION

Sustainable development is increasingly threatened by rapid ecosystem degradation worldwide,
particularly in ecologically fragile and resource rich regions such as Jambi, Indonesia, where environmental
challenges, especially illegal gold mining and mercury contamination, intersect with educational
responsibilities (Guswahyuni, 2018; Susanti et al., 2018; Ridwansyah et al., 2020). Persistent issues such
as illegal coal and gold mining (locally known as PETI or Pertambangan Tanpa Izin), recurring peatland
fires, extensive forest loss exceeding 73% over the past five decades, and inadequate waste management
systems highlight not only environmental vulnerability but also limitations in environmental awareness
among communities (Kehutanan, 2020; Rahayu et al., 2021; Sari & Alega, 2024). These conditions
underscore the strategic role of education, especially teacher education programs in preparing prospective
educators to develop students environmental awareness and foster pro environmental attitudes through
learning processes.
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University students play a critical role in sustainable transitions, particularly within science education
contexts, because their professional identity and future societal influence are closely linked to their level of
environmental awareness, which encompasses ecological knowledge, attitudes, and behavioral intentions
toward environmental protection. Empirical evidence from open access studies shows that higher education
significantly shapes students’ sustainability perspectives and pro environmental orientations through
structured learning experiences and campus engagement (Ardoin & Heimlich, 2021; Pratiwi ef al., 2023;
Wibowo et al., 2024). Furthermore, research consistently reports that university based environmental
education strengthens students’ environmental literacy by integrating cognitive understanding with value
formation and behavioral readiness, positioning them as key actors in promoting sustainable development
within their communities (Monroe et al., 2023; Miterianifa & Mawarni, 2024; Punzalan, 2024). However,
awareness remains uneven.

Social media usage in Indonesia has experienced significant growth, with 167.0 million active users
(60.4% of the population) recorded in early 2023 (Kuntjoro & Alvin, 2023; Annisa et al., 2025; Tewu et
al., 2025). Regional digital behavior studies indicate that users in Southeast Asia, including Indonesia,
spend approximately three hours daily on social platforms such as YouTube, TikTok, and Instagram
(Nugraha et al., 2024; Pratama, 2024). This figure reflects general patterns of digital media use rather than
pedagogical utilization in educational contexts. Consequently, the potential of social media as a tool for
contextualized environmental learning, particularly for place based ecological issues, remains
underutilized. Previous studies have demonstrated the effectiveness of social media in increasing
environemntal awareness (Putra et al., 2024; Ramadhan & Sevilla, 2024; Amjad et al., 2026). However,
these studies do not specifically examine pre service biology teachers operating in ecologically high risk
regions.

The NEP scale provides a useful framework for examining the gap between environmental awareness
and the socio ecological realities faced by pre service biology teachers in ecologically vulnerable regions
of Jambi Province, where illegal gold mining remains widespread despite its detrimental impacts on river
ecosystems, forests, and endemic species (Yulianti ef al., 2016; Susanti et al., 2018). The persistence of
illegal gold mining despite widespread awareness of its environmental impacts reflects a profound value
conflict driven by economic dependency (Susanti et al., 2018; Wibowo et al., 2022). Moreover, the practice
poses significant public health risks, particularly to children exposed to chronic mercury contamination
(Guswahyuni, 2018; Meutia et al., 2023). For pre-service biology teachers in these communities, the gap
between ecological knowledge and livelihood driven behavior poses a key pedagogical challenge. The NEP
scale serves as a diagnostic tool for how economic precarity shapes environmental attitudes, informing
context responsive education in mining affected regions of Jambi (Azizah et al., 2017; Martini, 2019;
Amirullah et al., 2024).

The NEP framework enables analysis of beliefs about human nature relations, ecological limits, and
environmental risk perception relevant to future teachers’ decision making (Berze et al., 2022; Amirullah
et al., 2024; Marcinekova et al., 2024). Although widely used, its application in Indonesian teacher
education, particularly in high risk ecological regions, remains limited highlighting the need for this study
(Putra ef al., 2024; Martini, 2019; Ramadhan & Sevilla, 2024). Prior research on environmental attitudes
and social media in higher education is often abstract and instructional, focusing on outcomes rather than
how ecological worldviews form in contexts where environmental degradation intersects with economic
dependence and cultural practices. Thus, social media as a space for negotiating environmental meaning
remains underexplored. This study positions social media as a discursive arena where students engage with
local issues such as illegal gold mining, forest fires, and waste mismanagement, shaping environmental
awareness as a reflection of value conflicts between environmental ethics and livelihood practices.
Accordingly, this study aims to assess the environmental awareness profile of biology education students,
using social media to contextualize local ecological issues.
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METHOD

This study employed a quantitative descriptive design to objectively portray the environmental
awareness profile of biology education students at State Islamic University of Sulthan Thaha Saifuddin
Jambi (Arikunto, 2016). This design was selected because it is specifically to describes phenomena as they
naturally occur without manipulating variables or testing causal relationship (Creswell & Creswell, 2018).
It enables systematic collection of quantifiable data through standardized instruments, facilitating statistical
analysis to generate an accurate profile across key dimensions of environmental awareness, namely
knowledge, attitudes, and pro environmental behavior. Furthermore, as Arikunto (2016) emphasized,
descriptive research is particularly suitable for profiling a specific population within its natural context,
which aligns precisely with this study’s aim to document students environmental literacy. The population
comprised all active students who had completed the conservation biology course. Using purposive
sampling, 78 students were selected based on three criteria: (1) active enrollment, (2) course completion,
and (3) regular social media use. Ethical consent was obtained prior to data collection.

The primary instrument was a 35 item Likert scale questionnaire adapted from the NEP framework
developed by Dunlap et al., (2000) and validated for use in the Indonesian contexts. The questionnaire
measured students environmental awareness across five dimensions: limits to growth, anti
anthropocentrism, fragility of natures balance, rejection of exemptionalism, and the possibility of an
ecocrisis. Responses were rated on four point scale: strongly agree (4), agree (3), disagree (2), strongly
disagree (1) with negatively worded items reverse scored. Reliability testing indicated high internal
consistency, with a Cronbach’s a = 0.87 confirming the instruments suitability for descriptive quantitative
analysis. Overall, the questionnaire provided a robust and reliable measure for assessing students’
environmental awareness in this study.

To contextualize the quantitative findings, observation and documentation were conducted to identify
and describe local environmental issues in Jambi Province, including PETI, forest and land fires, and waste
management practices. Field notes and photographic documentation were used to record observable
environmental conditions and community activities related to these issues. These data were not analyzed as
qualitative research findings, but served as supporting contextual information to ensure that the
measurement of students’ environmental awareness was grounded in actual socio ecological conditions
relevant to the study context. Data analysis techniques in this study consist of the following. The validity
score was calculated using a percentage score formula (NP) by dividing the obtained score (R) by the
maximum ideal score (SM) and multiplying the result by 100% (Sudijono, 2018). The resulting scores were
then interpreted based on the environmental awareness assessment criteria adapted from (Riduwan, 2009),
where scores of 88%—100% indicated very good environmental awareness, scores of 72%—-87% indicated
good environmental awareness, and scores of 46%—71% indicated fair environmental awareness.

RESULT AND DISCUSSION

Findings indicate that biology education students (2021-2022 intakes) who completed the
conservation biology course exhibit environmental awareness profiles rated good to very good across all
components. The highest averages occurred in fragility of nature's balance (91.80%; very good) and
possibility of an ecocrisis (89.97%; very good), while the lowest was in rejection of exceptionalism
(78.24%; good). This pattern confirms strong student recognition of ecosystem vulnerability and ecological
risks, yet incomplete rejection of human exceptionalism (the notion that humans are exempt from natural
laws or entitled to unlimited resource exploitation). The result data can be seen in Figure 1.
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Figure 1. Mean percentage scores across NEP components

Figure 1 shows differences in the average percentage scores across the components of environmental
awareness. Among these, the fragility of nature’s balance component obtained the highest score (91.80%),
categorized as very good. This result indicates that biology education students possess a strong awareness
that natural systems are inherently fragile and can be easily disrupted by human activities. It suggests that
students recognize the sensitivity of ecological equilibrium, in which even minor disturbances may trigger
cascading effects across interconnected environmental components. This elevated awareness reflects
students’ understanding that ecosystems are highly responsive to anthropogenic pressures, such as habitat
fragmentation, resource extraction, and environmental pollution. Minor environmental changes can
generate systemic consequences due to the interconnected nature of ecological processes (Lumber et al.,
2017; Ives et al., 2018). Such findings indicate that students are able to interpret environmental problems
within a systems perspective rather than viewing them as isolated events.

To further elaborate these findings, Table 1 presents the relationship between each NEP component,
local environmental issues in Jambi, and students’ interpretations.

Tabel 1. Students' ecological perspectives across NEP dimensions in the context of environmental issues

Local environmental

NEP Dimension . . . Interpretation
issue in Jambi

Students demonstrate a strong awareness that ecosystems are
Fragility of vulnerable to human disturbances and environmental changes that may
nature's balance ~ Deforestation, forest fires  disrupt ecological balance

Students recognize that unsustainable human activities can lead to
Possibility of Mercury pollution from environmental crises and understand the cause and effect relationships
ecocrisis illegal gold mining between human actions and ecological consequences

Limits to growth

Anti
anthropocentrism

Rejection of
exceptionalism

Overexploitation of
natural resources

Human dependence on
natural resources

PETI as livelihood
strategy

Students understand that natural resources are finite and must be
managed sustainably, although this understanding still requires
reinforcement through consistent environmental practices

Students tend to view humans as part of an interconnected ecological
system, although human centered perspectives still emerge in certain
situations

Students have not fully rejected the belief that human activities can
overcome environmental limitations, indicating that their ecological
worldview is still developing
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Overall, Table 1 indicates that students’ environmental awareness is strongly contextualized through
local environmental issues, suggesting that theoretical NEP dimensions are effectively linked with real
world ecological problems. Students showed a good understanding of ecological vulnerability,
environmental crises, and resource limitations, particularly when these concepts were connected to
environmental issues they encounter in their local context. Nevertheless, responses related to human
exceptionalism indicate that some students still believe that human activities can overcome environmental
constraints. These findings suggest that students possess a generally positive ecological worldview,
although further educational interventions are needed to strengthen their understanding of ecological limits
and sustainable resource management.

The high score in this component indicates that the conservation biology course has effectively
enhanced students’ ecological literacy and understanding of human environment relationships. This finding
is consistent with previous studies showing that environmental education integration in science learning
strengthens ecological awareness and sustainability literacy (Punzalan, 2024; Wibowo et al., 2024).
Furthermore, this finding is consistent with earlier research reporting that students in science disciplines
tend to exhibit higher environmental awareness due to sustained exposure to ecological issues through
formal instruction and inquiry-based learning (Hamidah et al., 2024; Husamah et al., 2024). Such learning
experiences facilitate students’ ability to analyze environmental problems systematically and understand
the relationship between human activities and ecological consequences. Conceptually, the present study
indicates that students’ awareness has progressed beyond cognitive understanding toward the
internalization of ecological values, reflecting the development of pro-environmental perspectives and
attitudes.

Similarly, the possibility of an ecocrisis component shows a very high score (89.97%; categorized
as very good), indicating that students can connect human activities with environmental degradation and
potential ecological crises. This finding reflects well developed ecological literacy, enabling students to
understand the interconnected nature of environmental problems and their broader ecological
consequences. From an epistemological perspective, this result supports previous studies showing that the
integration of environmental education within science learning enhances systems thinking, environmental
risk perception, and the ability to anticipate future ecological impacts (Ardoin & Heimlich, 2021; Wibowo
et al., 2022; Monroe et al., 2023). It is also consistent with research indicating that students in science
disciplines tend to develop higher ecological awareness through sustained exposure to environmental issues
in inquiry-based learning, problem-based instruction, and contextual environmental case studies (Hamidah
et al., 2024; Husamabh et al., 2024). Together, these findings reinforce the role of environmental education
in strengthening ecological literacy and environmental reasoning capacities.

Conceptually, this finding suggests that students’ awareness of potential ecocrisis has progressed
beyond cognitive understanding toward the internalization of ecological values and responsibility. Previous
studies indicate that engagement with environmental issues can foster emotional attachment to nature,
strengthening pro-environmental identity and behavioral intentions (Ives et al., 2018; Chawla, 2020). Such
affective integration represents a critical stage in environmental literacy development because it transforms
knowledge into value-based environmental commitment. This shift reflects the development of anticipatory
ecological thinking, enabling students to recognize potential environmental crises and supporting long-term
sustainability awareness. Therefore, the high score reflects an integrated ecological perspective that
combines knowledge, values, and environmental responsibility.

For the limits to growth component (85.58%; categorized as good), the findings indicate that students
demonstrate a solid understanding of the finite carrying capacity of natural systems and the risks associated
with excessive resource exploitation. This score shows that students are able to recognize that
environmental quality and long term sustainability are closely related to patterns of human consumption,
energy use, and waste generation. However, the good category also suggests that this awareness remains
largely at the conceptual level and still requires reinforcement so that it can be consistently translated into
everyday pro environmental behavior. Studies in environmental education over the past decade consistently
report that students often possess adequate cognitive knowledge about sustainability limits but experience
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difficulties in transforming this knowledge into behavioral commitment without contextual and experiential
learning support (Ardoin & Bowers, 2020; Wibowo et al., 2022; Husamah et al., 2024).

From an epistemological perspective, these findings align with recent research showing that higher
education plays a central role in shaping environmental character, yet conceptual understanding alone is
insufficient to produce observable behavioral change. Contemporary studies emphasize that applied
learning approaches such as project based sustainability activities, problem based environmental cases, and
community oriented ecological engagement significantly strengthen the connection between knowledge
and action (Husamah ef al., 2024; Rahmawati ef al., 2025; Setioningrum et al., 2025). This confirms earlier
theoretical arguments that awareness of ecological limits develops progressively from cognitive recognition
toward value internalization, and ultimately toward behavioral manifestation. Therefore, the good rating in
this component reflects a transitional stage of ecological literacy in which students have developed adequate
understanding of environmental limits but still require pedagogical reinforcement to support consistent
sustainable decision making in daily life.

The anti-anthropocentrism component, which reached 83.33% (good category), indicates that most
students have adopted an ecological worldview that recognizes humans as part of an interdependent
environmental system rather than as its dominant controller. Previous studies show that anti-
anthropocentric attitudes are associated with stronger connectedness to nature, ecological concern, and pro-
environmental behavior (Otto & Pensini, 2017; Martin et al., 2020). Consistent with the NEP framework,
this orientation represents a transition from human centered beliefs toward ecological interdependence and
recognition of environmental limits (Janmaimool & Khajohnmanee, 2019; Cruz & Manata, 2020).
Environmental knowledge further supports this shift by strengthening awareness of the links between
human activities and environmental consequences, fostering environmental responsibility that integrates
cognitive understanding and affective commitment (Janmaimool & Khajohnmanee, 2019; Murzyn et al.,
2025). Therefore, the high score reflects successful internalization of ecological values as both cognitive
and affective environmental learning outcomes.

However, the presence of mixed positive and negative response patterns suggests that
anthropocentric thinking has not been completely eliminated and may still emerge in specific situations.
Epistemically, this indicates that environmental attitudes are shaped by interactions among knowledge,
social experience, and contextual pressures rather than solely by rational considerations (Janmaimool &
Khajohnmanee, 2019; Murzyn et al., 2025). This finding is consistent with environmental psychology
perspectives showing that individuals can simultaneously hold pro environmental values while prioritizing
human centered interests when faced with practical trade offs. Such conditions reflect the attitude behavior
gap, where contextual demands, habits, and social expectations may override environmental commitments
(Dong et al., 2021; Bentler et al., 2023). Therefore, the persistence of anthropocentric reasoning reflects
the complexity of translating ecological values into real life behavior rather than low ecological awareness.

Further evidence suggests that pro environmental attitudes are more likely to translate into behavior
when individuals possess sufficient psychological resources, such as autonomy, self efficacy, and perceived
behavioral control (Dong et al., 2021; Bentler et al., 2023). Without these conditions, individuals may
experience inconsistencies between environmental values and actual practices, often leading to
rationalization rather than behavioral change (Bentler ef al., 2023; Murzyn et al., 2025). Studies also show
that environmental knowledge and concern alone are insufficient to sustain pro environmental behavior
because decision making remains influenced by contextual pressures, social norms, and habitual routines
(Dong et al., 2021; Murzyn et al., 2025). This indicates that anti-anthropocentric attitudes require cognitive
understanding, affective internalization, and behavioral reinforcement. Therefore, environmental
responsibility should be viewed as a multidimensional construct integrating knowledge, values, and
psychological readiness, highlighting the need for environmental education to promote ecological
understanding and meaningful environmental action (Dong et al., 2021; Bentler et al., 2023; Murzyn et al.,
2025).

The lowest rejection of exceptionalism score (78.24%; categorized as good) indicates that students
have not fully rejected the belief that humans possess special privileges over nature. This finding suggests
that anthropocentric assumptions remain embedded at the epistemic level, particularly when individuals
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interpret environmental issues through socio economic realities. Interview data support this pattern,
showing that practices such as familial dependence on PETI activities are often justified as necessary
survival strategies in contexts of limited employment opportunities. Such conditions illustrate that
environmental attitudes are shaped not only by ecological knowledge but also by lived experiences,
structural constraints, and pragmatic considerations. From an epistemological perspective, this
demonstrates that environmental understanding is constructed through the interaction between cognitive
awareness and socio economic contexts rather than through abstract ecological reasoning alone
(Guswahyuni, 2018; Rahmi et al., 2023).

This condition implies that strengthening rejection of human exceptionalism requires educational
approaches that move beyond knowledge transmission toward deeper reflective learning. Students need
opportunities to develop critical thinking and ethical reasoning skills that enable them to evaluate
environmental dilemmas within real world contexts, particularly those rooted in local socio economic
challenges. When learners are encouraged to critically examine the tension between environmental
sustainability and livelihood demands, they are more likely to internalize ecological values as moral
commitments rather than merely conceptual knowledge. Therefore, environmental instruction should
integrate contextual problem based learning, ethical reflection, and locally relevant case discussions so that
students can construct more coherent ecological worldviews and translate them into consistent
environmental responsibility (Nasution & Siregar, 2024; Rahmi et al., 2023).

Overall, the results show that biology education students have developed relatively strong
environmental awareness across all NEP components, particularly in ecological fragility, ecocrisis
understanding, and human environment interdependence. These findings suggest that the conservation
biology course has strengthened ecological literacy through scientific knowledge, environmental case
analysis, and systems thinking, enabling students to interpret environmental problems holistically while
internalizing ecological values. However, moderate scores in the limits to growth and rejection of
exceptionalism components indicate the need to further bridge the gap between environmental knowledge
and consistent pro environmental behavior. Integrating social media as a learning support tool is relevant,
as it can extend environmental learning beyond the classroom through campaigns, discussions, and
knowledge sharing. Therefore, combining conservation biology instruction with strategic social media use
has the potential to enhance affective engagement, behavioral reinforcement, and pro environmental
commitments in real world contexts.

CONCLUSION

Biology education students demonstrate environmental awareness profiles ranging from good to very
good, with the strongest orientation reflected in their understanding of the fragility of nature’s balance. This
awareness is evident not only in their conceptual knowledge but also in their emotional engagement with
local environmental issues, particularly those encountered through discussions of real cases on social media
platforms. These findings indicate that the conservation biology course, supported by peer interaction and
contextual learning experiences, has contributed significantly to the development of students’ ecological
literacy and value internalization. This study highlights the importance of integrating local wisdom and
ethnobotanical knowledge into biology curricula as a strategy to strengthen environmental awareness while
preserving culturally rooted ecological perspectives. In addition, the strategic use of social media can serve
as an effective tool for expanding environmental literacy beyond classroom boundaries, especially for
prospective educators. The findings can contribute to national sustainability goals by fostering a generation
of educators who are capable of promoting proactive and responsible environmental stewardship.

REFERENCES

Amirullah, G., Pelitaningsih, S., & Meitiyani. (2024). New Environmental Paradigm (NEP) dan perilaku
pro-lingkungan pencapaian tujuan ke 13 Sustainable Development Goals (SDGS). DE JOURNAL
(Dharmas Education Journal), 5(1), 668—674.

Amjad, A. 1., Sheikh, B. S., Aslam, S., Muthukrishnan, P., & Khasawneh, M. A. S. (2026). Examining the

56



influence of ecological literacy, social media, and community involvement on teachers’ sustainable
teaching practices. Discover Sustainability, 7(431), 1-17.

Annisa, L. H. ‘In, Rukmana, B. F., Wahyudi, 1., & Amrullah, M. (2025). The relationship between screen
time and speech and language development in 3-6 years children. THRIVE Health Science Journal,
2(2), 80-88.

Ardoin, N. M., & Bowers, A. W. (2020). Early childhood environmental education: A systematic review
of the research literature. Elsevier, 31(100353), 1-16.

Ardoin, N. M., & Heimlich, J. E. (2021). Environmental learning in everyday life: Foundations of meaning
and a context for change. Environmental Education Research, 27(11-12), 1681-1699.

Arikunto, S. (2016). Prosedur Penelitian Suatu Pendekatan Praktik. Rineka Cipta.

Azizah, Z. F., Karyanto, P., Prayitno, B. A., & Sapartini, R. R. (2017). The reinforcement friendly
environment behavior readiness of high school students through specific pedagogy development
based with PjBL on ecological subject. Proceeding Biology Education Conference, 14(1), 415-423.

Bentler, D., Kadi, G., & Maier, G. W. (2023). Increasing pro-environmental behavior in the home and work
contexts through cognitive dissonance and autonomy. Frontiers in Psychology, 01-14.

Berze, 1. Z., Varga, A., Ferenc, M., Der, K. N., & Andrea, D. (2022). Measuring environmental worldviews:
Investigating the dimensionality of the new environmental paradigm scale for children in a large
central european sample. Sustainability, 14(4595), 1-17.

Chawla, L. (2020). Childhood nature connection and constructive hope: A review of research on connecting
with nature and coping with environmental loss. People Nature, 2, 619—642.

Creswell, J. W., & Creswell, J. D. (2018). Research design: Qualitative, quantitative, and mixed methods
approaches (5th ed.). SAGE Publications.

Cruz, S. M., & Manata, B. (2020). Measurement of environmental concern: A review and analysis.
Frontiers in Psychology, 11, 1-14.

Dong, M., Palomo-vélez, G., & Wu, S. (2021). Reducing the gap between pro-environmental disposition
and behavior: The role of feeling power. Journal of Applied Social Psychology, 51, 262-272.

Dunlap, R. E., Liere, K. D. Van, Mertig, A. G., & Jones, R. E. (2000). Measuring endorsement of the new
ecological paradigm: A revised NEP scale. Journal of Social Issues 56(3), 425-442.

Guswahyuni, S. M. (2018). Pertambangan emas tanpa izin dan masalah public health pada anak-anak yang
tinggal di sekitar. Proceedings of the 3rd UGM Public Health Symposium. 12.

Hamidah, N., Hidayat, T., Sriyati, S., & Hadibarata, T. (2024). Assessing sustainability literacy in green
school through citizen science project on biodiversity learning. Jurnal Inovasi Pendidikan IPA, 10(2),
150-159.

Husamah, H., Rahardjanto, A., Lestari, N., & Hadi, S. (2024). Environmental literacy profile of
Muhammadiyah senior and vocational high school students in Malang Raya, East Java: What’s
interesting?. Jurnal Biolokus: Jurnal Pendidikan Biologi dan Biologi. 7(2), 251-278.

Ives, C. D., Abson, D. J., Wehrden, H. Von, Dorninger, C., & Klaniecki, K. (2018). Reconnecting with
nature for sustainability. Sustainability Science, 13(5), 1389-1397.

Janmaimool, P., & Khajohnmanee, S. (2019). Roles of environmental system knowledge in promoting
university students’ environmental attitudes and pro-environmental behaviors. Sustainability,
11(4270), 2-18.

Kehutanan, P. S. L. H. dan. (2020). Laporan kinerja LPDB-KUMKM tahun 2019. Kementrian Lingkungan
Hidup dan Kehutanan.

Kuntjoro, M. F. H. P., & Alvin, S. (2023). Examining social media marketing strategies for building brand
awareness: A case study of instagram foom.id. Jurnal Multidisiplin Madani, 3(8), 1766—1771.
Lumber, R., Richardson, M., & Sheffield, D. (2017). Beyond knowing nature: Contact, emotion,

compassion, meaning, and beauty are pathways to nature connection. PLoS ONE, 10(1371), 1-24.

Marcinekova, L., Stérbova, M., Vybostok, J., & Sarvasova, Z. (2024). Slovakia and its environmental
transformation: Measuring environmental attitudes using the new ecological paradigm. Frontiers in
Psychology, 01-09.

Martin, L., White, M., Hunt, A., Richardson, M., Pahl, S., & Burt, J. (2020). Nature contact, nature

57



connectedness and associations with health, wellbeing and pro-environmental behaviours. Pearl, 1—
55.

Martini, M. (2019). Hubungan antara pengetahuan lingkungan dengan perilaku prolingkungan sekolah
adiwiyata (studi kasus SDN 21 Taluak Kab. Agam). Rang Teknik Journal, 2(1), 71-78.

Meutia, A. A., Bachriadi, D., & Gafur, N. A. (2023). Environment degradation, health threats, and legality
at the artisanal small-scale gold mining sites in Indonesia. International Journal of Environmental
Research and Public Health. 20(18).

Miterianifa, M., & Mawarni, M. F. (2024). Penerapan model pembelajaran literasi lingkungan dalam
meningkatkan pengetahuan dan kesadaran lingkungan. Jurnal Sains dan Edukasi Sains, 7(1), 68-73.

Monroe, M. C., Eames, C., White, P. J., Ardoin, N. M., Monroe, M. C., Eames, C., White, P. J., & Ardoin,
N. M. (2023). Education to build agency in the Anthropocene. The Journal of Environmental
Education, 54(6), 351-354.

Murzyn, D., Mroczek, T., & Czy, M. (2025). Environmental awareness and responsibility: A machine
learning analysis of Polish University students. Sustainability, 17(8577), 1-31.

Nasution, N. A., & Siregar, E. S. (2024). The diversity of understorey plants in Siranggas Wildlife Reserve,
Pakpak Bharat District, North Sumatra. Journal of Sylva Indonesiana, 7(02), 140—147.

Nugraha, A. P., Kurnia, A., Irawan, P., & Putra, P. (2024). The impact of social media on social interaction
and self-identity in Indoneisa society. Journal of Social Research, 3(9), 1-8.

Otto, S., & Pensini, P. (2017). Nature-based environmental education of children: Environmental
knowledge and connectedness to nature, together, are related to ecological behaviour. Global
Environmental Change, 47(2017), 88-94.

Pratama, A. (2024). Indonesia’s social media landscape: YouTube , instagram , and linkedin. Compepiart,
(1), 1-12.

Pratiwi, C., Yunarti, S., & Komsiah, S. (2023). Peran mahasiswa dalam menjaga kelestarian lingkungan
dengan memanfaatkan media sosial. Sosial dan Humaniora, 7(3), 390-404.

Punzalan, C. H. (2024). Environmental education in junior high school science: Teachers’ integration
perceptions through distance learning modality. Jurnal Pendidikan IPA Indonesia. 13(2), 358-366.

Putra, J. P., Supriadi, & Izzatika, A. (2024). Pengaruh konten media sosial terhadap sikap peduli lingkungan
siswa sekolah dasar. Mimbar Kampus: Jurnal Pendidikan dan Agama Islam, 23(3), 1350—1363.

Rahayu, S., Lutfillah, N. Q., & Sari, D. P. (2021). Cost [in]efficiency di balik kebakaran hutan dan lahan.
Jurnal Akutansi Multiparadigma, 12(2), 351-369.

Rahmawati, S., Muthohar, S., & Fatmawati, N. M. (2025). Implementasi nilai-nilai pendidikan karakter
peduli lingkungan anak usia dini pada tayo the little bus movie. Jurnal limiah Global Education, 6(4),
2726-2747.

Rahmi, M., Nurhidayati, S., & Samsuri, T. (2023). Pengaruh bahan ajar berbasis potensi lokal terhadap
kemampuan berpikir kritis dan sikap peduli lingkungan siswa. Bioscientist: Jurnal llmiah Biologi,
11(1), 685-695.

Ramadhan, M. A., & Sevilla, V. (2024). Peran konten di media sosial tiktok terhadap sikap peduli
lingkungan. Jurnal Muara llmu Sosial, Humaniora, dan Seni, 8(3), 504-512.

Riduwan. (2009). Skala pengukuran variable-variabel penelitian. Alfabeta.

Ridwansyah, M., Hidayat, S., & Anwar, N. (2020). Water pollution, income loss and health impact as
externalities from illegal gold mining: A case study from two districts in Jambi Province, Indonesia.
International Journal of Innovation, Creativity and Change. 12(3), 211-224.

Sari, D. P., & Alega. (2024). Penegakan hukum lingkungan aspek hukum pidana: Kasus kebakaran hutan
dan lahan di Provinsi Jambi oleh PT Kaswari. Jurnal llmiah Wahana Pendidikan, 10(23), 978-994.

Setioningrum, P., Meilinda, & Destiansari, E. (2025). Environmental sustainability awareness dalam
konteks food waste: Analisis pada mahasiswa calon guru biologi. Wahana-Bio: Jurnal Biologi dan
Pembelajarannya, 17(2), 93—101.

Sudijono, A. (2018). Pengantar evaluasi pendidikan. Rajawali Press.

Susanti, T., Utami, W., & Amimi, D. (2018). The negative impact of illegal gold mining on the
environmental sector in Batang Asai, Jambi. Sustinere, 2(3), 128—143.

58



Tewu, D., Destine, D., & Gunawan, 1. (2025). Analysis of social media user growth and its implications for
digital marketing strategies in Indonesia 2024. International Journal of Management Studies and
Social Science Research, 07(03), 236-245.

Wibowo, Utaya, S., Wahjoedi, W., Zubaidah, S., Amin, S., & Prasad, R. (2024). Critical thinking and
collaboration skills on environmental awareness in project based science learning. Jurnal Pendidikan
1IPA Indonesia, 13(1), 103—115.

Wibowo, Y. G., Ramadan, B. S., Maryani, A. T., Rosarina, D., & Arkham, L. O. (2022). Impact of illegal
gold mining in Jambi, Indonesia. Indonesian Mining Journal, 25(1), 29—-40.

Yulianti, R., Sukiyah, E., Sulaksana, N., Limun, K., Sarolangun, K., & Limun, S. (2016). Dampak limbah
Penambangan Emas Tanpa Izin (PETI) terhadap kualitas air Sungai Limun Kabupaten Sarolangun
Provinsi Jambi. Bulletin of Scientific Contribution: Geografi. 14,251-262.

59



