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Abstract. The rapid development of computer technology today has implications for high quality educational
services and resources. Meanwhile, this era of Smart Education (SE) has given a new picture that the openness
and sharing of global knowledge become a top priority for the advancement of education, especially in Digital
Eco-Literacy (DEL) learning. The study aims to understand in depth the role of Smart Education (SE) in
supporting the development of Digital Eco-Literacy (DEL). The research method used is a qualitative technique
with a review paper approach. The findings show that SE will be the key to effectively and efficiently developing
DEL Learning. A positive impact on improving student achievement and the ability to understand various
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environmental problems with a more dynamic and innovative perspective should be considered.
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1. Introcuction

The COVID-19 pandemic has completely changed
the way people live in the world. Furthermore, massive
quarantines that lock up life activities occur in every country
and cause drastic social and economic changes (Singh et.
al., 2020). Al Shafi (2020) also stated that the COVID-19
pandemic would impact changes in the social and economic
sectors for the country’s development. Prevention to break the
chain of virus spread by closing access to open activities in
every educational institution. The effort can be supported by
adding renewable technology devices to optimize the learning
process during a pandemic. This technology is in the internet,
mobile applications, and digitalized media.

Drastic changes in the current educational process,
create an important momentum to improve effectiveness
and quality learning with computerized-based technology
tools. The current era of education has found that high-
quality education can support increasing student achievement
abilities. Therefore, the era of intelligent education became
the originator in introducing the concept of openness and
supporting the creation of compatible learning (Zhao, Di, He,
& Zhun, 2020). Minuto, Pittarello, & Nojholt (2015) reported
that technology-based knowledge development strategies
would encourage creativity and student involvement to
increase academic achievement.

Efforts are made by delivering intelligent material compiled
comprehensively as the key to excellence in dynamic learning.
The increase in the pace of the education system, resulted in
high demand for adaptive educational methods in terms of
content, presentation, and navigation optimize the ability of
educators (El Janati, Maach, & Ghanami, 2018). Kahn (2010)
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also stated that applying a digital-based curriculum does not
necessarily have advantages, but there are weaknesses in this
process. Furthermore, when teacher does not have competent
skills in Information and Communication Technology (ICT),
it will have a negative impact on the development of learning.

Sad (2012) stated that improving the skills of teachers is
an obligation to support the creation of Smart Education (SE).
The positive benefits are making the classroom atmosphere
dynamic, effective, and productive. ICT assist teachers create
learning materials that are more meaningful and illustrated
with attractive models or designs. Lochner, Rieckmann, &
Robischon (2021) argued that the decline in environmental
quality requires Environmental Education (EE) as the main
agenda in the context of creating Education for Sustainable
Development (ESD). The integration of each party, both
schools, teachers, students, and technology media can support
the creation of ESD.

The strategy of developing transformative education
with digitalization can foster the relevance of global solidarity
in supporting the goals of the 17 SDGs. The main role of EE
should be understood as a solution to solving environmental
problems with the active collaboration of all these aspects.
Digitalization is a key determinant of success in global action
for ESD towards sustainability as the key basis for promoting
EE (Lochner, 2021).

Reid, Dillon, Ardoin, & Ferreira (2021) found that the
urgency of real action in supporting the merging of all branches
of science would be a unity like an interconnected ecosystem.
Submission of this integrated information in digital learning
can further expand understanding and change behavior
towards pro-environment. The important role of SE will
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determine the direction of the Eco-Literacy learning process.
The right application of SE is the key to increasing student’s
understanding of the material. Therefore, the research is to
understand the role of SE in supporting the development of
Digital Eco-Literacy (DEL).

2. Methods

The research method used is qualitative with a review
paper approach related to SE and digital eco-literacy. This
technique is used to examine in depth the phenomenon of
SE, ICT, and DEL which is very urgent, especially during
this pandemic. DEL is the output of a form of Digital-based
SE from the ecological science family. These two concepts
are the core part of the ICT component. Furthermore, the
process of compiling this study begins with the initial stages,
namely the selection of 51 relevant articles related to the topic
of study, namely SE, Digital Learning, and DEL. The second
stage evaluates the 31 articles that have been collected, the
third stage synthesizes important findings from the results of
relevant articles, while the fourth provides conclusions to the
results of previous findings.

3. Result and Discussion

The application of effective environmental education
supports changes in student behavior. Therefore, the role of
digital technology should be managed properly to maximize
the function of teachers (Monroe, Plate, Oxarart, Bowers,
& Chaves, 2017). Norat, Herreria, & Rodriguez (2016) also
stated that the application of DEL would help change attitudes
to support the process of increasing competence in behaving
under Sustainable Development Goals (SDGs). Therefore, the
individual transformation can be largely determined by the
direction of digital media development.

Kopnina (2015) stated that the promotion of DEL would
create a balance in the learning process of a democratic EE.
Students can contribute as subjects who move productively,
creating openness and balanced cooperation. Meanwhile,
Hampson (2012) added that Ecology is a multidisciplinary
science and unification with technology media can be a means
of strengthening the educational process. Eco-Literacy will
provide a reflection that nature teaches many values of life as
the key to success in creating DEL.

Wersun et. al, (2019) found that innovations created
with DEL form will support changes in skills improvement,
understanding, and behavior for SDGs. The main center in
this learning process is students with competencies under
the objectives of ESD. Pitman & Daniels (2016) stated that
ecosystems are processes interrelated in forming connected
bonds.

Sustainability is a component in creating this pattern of
interaction. Human understand the concept of nature and
the importance of the universe for mutual balance. One of
the actions implemented is a continuous effort to enhance
a real and unwavering commitment to other factors in
supporting the development of Eco-Literacy as a conscious
proof (Howard, 2012). Abiolu & Okere (2012) stated that ICT
had become the most dominant tool used, especially during
the last few decades. The wheel of education development is
very dependent on this technology. Higher competence can
support this development more competitively and attractively.

However, it isimportant to understand that the widespread
use of this technology has two sides. As an opportunity for
excellence, or an obstacle detrimental to its users. Technology
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should be a supporting factor in balancing the natural and
human aspects (Vanni & Crosby, 2020). Hougham, Nutter,
& Graham (2018) added that the main role of EE is to create
sensitivity to encourage changes in pro-environmental
behavior by using technology in the learning process. For
example, the application of Smart Class (SC) in changing the
traditional education order to be more interactive.

This integration of pure science and technology attracts
student’s interest in learning about the natural surroundings
(Phoong, Phoong, Moghavvemi, & Sulaiman, 2019). Freitas,
Rousell & Jager (2019) stated that technology had become an
important communication tool in every process of human life.
The related automatic sensors of internet technology interact
to form a wide and open network.

This concerns students who are candidates for the younger
generation and thirsty for technological developments.
Generations Z (1996-2009) and Alpha (2010-current) are quite
highlighted in their development. Gen Z and Alpha are the
leaders in using this technology, and they are the largest users.
Therefore, the generation should often be given direction and
monitored in the healthy and responsible use of ICT. Since
the impact of ICT is like two sides of a coin, it becomes an
advantage, when managed properly. On the other hand, when
it fails, it becomes a boomerang, such as cybercrime, online
gambling, and others. Therefore, it takes an active role in
all parties in supporting, parents, teachers, government, the
private sector, and educational institutions. Active and real
collaboration in supporting healthy campaigns in the use of
technology regularly will be a positive culture in dispelling the
rampant negative flow of this technological development. It is
important to remember that technology is only a tool hence,
the full steering holder is the human.

Farrell and Phungsoonthorn (2020) also reported that
Generation Z is likelier to be media users and create new
innovations. Therefore, understanding the essence of the value
of this generation becomes very important for the achievement
of appropriate technology. Smith (2021) also found that two
similar factors are shared by Generation Z and Alpha, namely:
1) digitalization is their lifestyle, 2) technology literate, and
3) quick to adapt and socialize. Therefore, the challenge for
these educators is to be observant in improving their digital
competencies to carry out pedagogical practices effectively.
Bennett et. al.,, (2015) also reported that the generation Alpha
has proven to have stronger and tougher skills in accepting
diversity. This is in line with the research on managers from
the generation Alpha who have proven to be superior in
entrepreneurial business in the Australian economic market.

Nicula, Botan, Gligor, & Cocis (2020) found that
varjous types of convenience generated in the application
of smart technology can further increase the optimization
and efficiency of educational services in all fields of science.
An important point to remember in this online learning
is internet penetration and smartphone use. The potential
contained in this technology can provide solutions and answer
the challenges of increasing community access, availability,
and affordability (Suneja & Bagai, 2021).

Sharma et. al., (2016) stated that increasing digital literacy
in society would encourage the creation of fair and prosperous
growth in supporting the country’s socio-economic activities
to advance sustainable opportunities. Therefore, knowledge
is the main driver of sustainable development. Furthermore,
Mondejar et. al., (2021) stated that digitalization presents
a new set of tools carefully balanced to ensure their smart
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applications and green character. The ability to make well-
informed decisions to use resources and services more
efficiently can significantly impact on sustainability and access
as well as the potential benefits to society and the environment.

Santoalha, Consoli & Castellacci (2021) added that
workforce skills associated with the use and development of
ICT are important determinants, Therefore, the provision of
electronic skills is a positive predictor of a region’s ability to
specialize in new technology domains, especially in green
specialties. Castro, Fernandez & Colsa (2021) also stated that
the interaction between digitalization and sustainability opens
up bright opportunities to shape a greener environment for
the economy and society, as well as pave the way and drive
the transformation toward the SDGs. Responsible governance
driven by ethics and regulations should be transparent and
accountable.

Digitalization technology can become a strong umbrella
in supporting the creation of real changes in knowledge, skills,
and attitudes that lead to sustainable development. The DEL
development strategy can be a complementary component
and support the final goal of ESD.

Conclusion

Opportunities exist to increase student achievement and
the ability to explore various environmental problems with
a more dynamic, productive, and innovative perspective.
Students explore various findings of creative ideas about the
environment by using sustainable technology. Educators, as a
bridge in the learning process, will be one of the determinants
of SE. Moreover, it has become crucial during the COVID-19
pandemic, which requires learning to be online. SE further
supports creating an effective understanding of DEL for all
students without any limitations of space, distance, and time.
However, it is also important to re-evaluate the shortcomings
in using this digital technology (Krista, 2014). Zocher &
Hougham (2020) added that facing these challenges requires
a strong commitment to seeking appropriate solutions.
Environmental education aims to produce literate humans, and
individuals with solutions to solving complex environmental
problems along with the times.

This technologyisabridge inadding real-time information
for selecting the best decisions. Digital literacy has become a
new focus in showing the breadth of information managed
dynamically and interactively. This is known as the internet,
multimedia, cyber, online, and information literacy. Digital
literacy is useful in supporting users to engage in social and
cultural activities through various types of interactive media
(Noh, 2016). Lawrence & Sherry (2021) stated that using digital
literacy is a determinant in the success of communication
producing compatible feedback. Comprehensive information
sharing further enhances the capacity for finding, compiling,
and using relevant information in changing a person’s
behavioral order. For example, the application of the SE
method using online video stimulation in the teaching
process is proven to encourage students to develop effective
argumentation strategies to grow the expected competencies.

The use of technology in this learning media has proven
to be effective in supporting the increase in the effectiveness of
student’s knowledge. Furthermore, the combination of audio
and visual media can encourage a stimulus effect that attracts
student’s attention to understanding (Zuhriyah, Astra, &
Yufiarti, 2021). ICT dominant in the SE development strategy.

169

The selection of the right technology based on the needs and
abilities of students can be an important asset in supporting
the creation of a smart classroom. The creation of intelligent
learning is an effective and intelligent method, adapted for
learning based on a sophisticated Information Technology
(IT) infrastructure while focusing on student achievement.

Soroya et. al., (2021) reported that digital literacy skills
help internet literacy become more effective and efficient in
assisting students improving their ICT skills. This is because
young students use internet resources in all their education,
social interaction, and entertainment activities. Therefore,
coordinated education to mix formal curricula and internet
literacy are very important in achieving successful SE.
Skogberg et. al., (2022) added that today’s children are familiar
with digital devices and applications from a very early age.
Therefore, schools need to offer attractive digital-based
learning settings for children and age-appropriate content by
identifying the weaknesses and strengths of implementing
these tools.

Educators also continue to uphold their duties in growing
the ability of their students to recognize and understand
global interrelationships and relationships, which are part
of systems thinking competencies. Furthermore, they will
awaken student’s critical thinking competencies through
DEL reflection, including their prejudices and stereotypes,
in a better and more creative way. Saltoz-Rivaz, Hernandez,
& Rodriguez (2021) stated that higher education institutions
play an important role in supporting digital competence for
the educational community in integrating different strategies
according to the demands of the modern world of work.

However, there are still various obstacles to implementing
SE, but the use of digital-based ICT is low due to the lack of
human resources expertise in this field. The government’s role
as a facilitator should continue to be maximally intensive in
disseminating the importance of digitalization practices in
all aspects, especially in education supported by maximum
budget allocations in providing facilitation of technology
training in each of these lines. Meanwhile, digitizing should
become a daily culture as a leading example of accepting open
and responsible information. It can positively impact the
success and progress of development when society is aware of
the technology.

This is in line with Indonesia’s 2045 vision on pillar 1,
namely; human development and mastery of science and
technology. The populationss quality and high productivity
are highly dependent on aspects of education that are
technologically literate from all components of society. This
includes the widespread trend of digitalization technology
which is a big opportunity in the world of education and
provides a broad and integrated transformation of knowledge.
It is consistent with the statement from the Indonesia Gold
2045 Competency Direction Book on the scope of the
direction of competence in basic sub-competencies at point 3,
which emphasizes digital competence. Therefore, digital skills
and competencies should provide the main and important
provisions for their application for Generation Z and Alpha
in facing challenges and maximizing existing opportunities
as evidence of transformational education strategies. These
prospective young Indonesians can excel in following the
development of diversity to become a strong, character, and
independent nation.



THE ROLE OF SMART EDUCATION (SE)

Aminah Zuhriyah

Recommendation

1. The application of DEL can be implemented with Games
Based Learning (GBL) because generations Z and Alpha
are technology literate and creative. Therefore, designing
learning with Games Theory is proven to increase user
engagement involvement, high interest, best motivation,
and achievements.

Increasing digital-based competence should become
a culture applied to every line of daily life to support
the vision of Indonesia 2045. Therefore, the training
conducted for educators should continue to be developed
comprehensively until they become successful educator
resources.

Acknowledgements

The author would like to thank all the reviewers who
provided valuable input to the manuscript and helped
complete the paper.

Conflict of Interest
There is no conflict of interest to declare for this
publication.

References

Abiolu, Oluremi A., & Oluchi O. Okere. (2012). Environmental
literacy and the emerging roles of information professionals
in  developing International ~ Federation — of
Library Associations and Institutions, 38(1), 53-59. doi:
10.1177/0340035211435070

Al Shafi, Md. Abdullah. (2020). COVID-19 Pandemic: A Viewpoint
from Asia. Bulletin of the National Research Centre, 44(80), 1-7.
doi: 10.1186/s42269-020-00337-5

Badan Standar Nasional Pendidikan (2020). Arah Kompetensi
Generasi Indonesia Menuju 2045. Jakarta: Tim Penyusun Badan
Standar Nasional Pendidikan Indonesia.

economis.

Bennett, Scott, David R. Gallagher, Graham Harman, Geoffrey
J. Warren, and Lihui Xi. (2015). Alpha generation in
portfolio management: long run Australian equity fund
evidence. Australian Journal of Management, 1-34. doi:
10.1177/0312896214539815

Castro, Gema Del Rio, Maria Camino Gonzalez Fernandez, and
Angel Uruburu Colsa. (2021). Unleashing the convergence
amid digitalization and sustainability towards pursuing the
Sustainable Development Goals (SDGs): A Holistic Review.
Journal of Cleaner Production,280, 1-40. doi: 10.1016/j.
jclepro.2020.1222040959-6526

El Janati, Salma, Abdelilah Maach, & Driss El Ghanami. (2018). Smart
Education Framework for Adaptation Content Presentation.
Procedia Computer Science, 127, 436-443. doi: 10.1016/j.
procs.2018.01.141

Farrell, Wendy Colleen, and Tipnuch Phungsoonthorn. (2020).
Generation Z in Thailand. International Journal of Cross Cultural
Management, 20(1), 25-51. doi: 10.1177/1470595820904116

Freitas, Elizabeth de, David Rousell, & Nils Jager. (2019). Relational
architectures and wearable space: smart schools and the politics
of ubiquitous sensation. Research in Education, 1-23. doi:
10.1177/0034523719883667

Hampson, Gary P. (2012). Ecological education for the long
emergency. Futures, 44,71-80. doi: 10.1016/j.futures.2011.08.009

Hougham, R. Justin, Marc Nutter, & Caitlin Graham. (2018). Bridging
natural and digital domains: attitudes, confidence, and interest
in using technology to learn outdoors. Journal of Experiential
Education, 1-16. doi: 10.1177/1053825917751203

170

Howard, Patrick. (2012). Educating the imagination: teaching
for sustainability through a Bioregional literacy curriculum.
Research, 6(2), 327-340. doi: 10.1177/0973408213475375

Kahn, Richard. (2010). Critical Pedagogy, Ecoliteracy, & Planetary
Crisis The Ecopedagogy Movement. New York: Peter Lang
Publishing Inc.

Kopnina, Helen. (2015). If a tree falls and everybody hears the sound:
teaching deep ecology to business students. Research, 9(1),101-
116. doi: 10.1177/0973408215569119

Krista, Bywater. (2014). Investigating the benefits of participatory
action research for environmental education. Policy Futures in
Education, 12(7), 920-932. doi: 10.2304/pfie.2014.12.7.920

Lawrence, Anne M., & Michael B. Sherry. (2021). How feedback
from an online video game teaches argument writing for
environmental action. Journal of Literacy Research, 53(1), 29-52.
doi: 10.1177/1086296X20986598

Lochner, Johanna. (2021). Educators intentions for learning in virtual
school garden exchanges:a comparison with theaims of education
for Sustainable Development. Environmental Education Research,
27(8), 1172-1191. doi: 10.1080/13504622.2021.1921116

Lochner, Johanna, Marco Rieckmann, & Marcel Robischon.
(2021). (Un)expected learning outcomes of virtual school
garden exchanges in the Fieald of Education for Sustainable
Development. Sustainability, 13, 1-25. doi: 10.3390/sul13105758

Minuto, Andrea, Fabio Pittarello, & Anton Nojholt. (2015).
DMS2015 Short-13: Smart Material Interfaces for Education.
Journal of Visual Language and Computing, 1-7. doi:10.1016/j.
jvlc.2015.10.006

Mondejar, Maria E., RamAvtar , Heyker Lellani Banos Diaz,
Rama Kant Dubey, Jesus Esteban, Abigail Gomez-Morales,
Brett Hallam, Nsilulu Tresor Mbungu, Chukwuebuka
Christopher Okolo, Kumar Arun Prasad, Qianhong She,
and Sergi Garcia-Segura. (2021). Digitalization to achieve
sustainable development goals: Steps towards a Smart Green
Planet. Science of the Total Environment, 1-20. doi: 10.1016/j.
scitotenv.2021.1485390048-9697

Monroe, Martha C., Richard R. Plate, Annie Oxarart, Alison
Bowers, & Willandia A. Chaves. (2017). Identifying effective
climate change education strategies: a systematic review
of research. Environmental Education Research, 1-23. doi:
10.1080/13504622.2017.1360842

Nicula, Alexandru Sabin, Cristian Nicolae Botan, Viorel Gligor, &
Emanuela Adina Cocis. (2020). Celebrating the Great Union
through smart digital solutions: lessons form Alba lulia, Romania.
Journal of Urban History, 1-19. doi: 10.1177/0096144220940713

Noh, Younghee. (2016). A study on the effect of digital literacy on
information use behavior. Journal of Librianship and Information
Science, 1-31. doi: 10.1177/0961000615624527

Norat, Maria De Los Angeles Vilches, Alfonso Fernandez Herreria,
& Francisco Miguel Martinez Rodriguez. (2016). Ecopedagogy:
a movement between critical dialogue and complexity:
proposal for a categories system. Research, 10(1), 178-195. doi:
10.1177/0973408215625552

Phoong, Seuk Yen, Seuk Wai Phoong, Sedigheh Moghavvemi, &
Ainin Sulaiman. (2019). Effect of Smart Classroom on Student
Achievement at Higher Education. Journal of Educational
Technology, 1-14. doi: 10.1177/0047239519870721

Pitman, Sheryn D., & Christopher B. Daniels. (2016). Quantifying
ecological literacy in an adult western community: the
development and application of a new assessment tool and
community standard. Plos One, 11(3), 1-18. doi: 10.1371/
journal.pone.0150648

Reid, Alan, Justin Dillon, Nicole Ardoin, & Jo-Anne Ferreira. (2021).
Scientists warnings and the need to reimagine, recreate, and
restrore environmental education. Environmental Education
Research, 27(6), 783-795. doi: 10.1080/13504622.2021.1937577



Indonesian Journal of Geography, Vol 55, No. 1 (2023) 167-171

Sad, Suleyman Nihat. (2012). An Attitude Scale for Smart Board Use
in Education: Validity and Reliability Studies. Computers ¢
Education, 58, 900-907. doi: 10.1016/j.compedu.2011.10.017

Saltoz-Rivaz R, Pavel Novoa Hernandez, and Rocio Serrano
Rodriguez. (2021). On the quality of quantitative instruments to
measure digital competence in higher education: A systematic
mapping study. Plos One, 16(9),1-27. doi: 10.1371/journal.
pone.0257344

Santoalha, Artur, Davide Consoli, and Fulvio Castellacci. (2021).
Digital Skills relatedness and Green diversification: A Study
of European Regions. Research Policy, 50, 1-15. doi: 10.1016/j.
respol.2021.104340

Sharma, Ravi, Arul Raj Fantin, Navin Prabhu, Chong Guan, and
Ambica Dattakumar. (2016). Digital Literacy and Knowledge
Societies: A Grounded Theory Investigation of Sustainable
Development. Telecommunications Policy, 1-16. doi: 10.1016/j.
telpol.2016.05.003 0308-5961

Singh, Gurbhej, Samir Kapoor, Vasu Bansal, Mehtab Grewal,
Bhupinder Singh, Abhishek Goyal, Rohit Tandon, Shibba
Takkar Chhabra, Naved Aslam, Gurpreet Singh Wander, &
Bishav Mohan. (2020). Active Surveillance with Telemedicine
in Patients on Anticoagulants during The National Lockdown
(COVID-19 Phase) and Comparison with Pre-COVID-19
Phase. The Egyptian Heart Journal, 72 (70), 1-7. doi: 10.1186/
543044-020-00105-w

Skogberg, Magda, Karolina Mackiewicz, Kristel Mand, Lehte Tuuling,
Indra Urdzina Merca, Sanna Salantera, and Anni Pakarinen.
(2022). Promoting the health and wellbeing of children: A
feasibility study of a digital tool among Profesionals. Plos One,
17(3), 1-17. doi: 10.1371/journal.pone.0265355

Smith, Ruth Annette. (2021). Pandemic and Post Pandemic Digital
Pedagogy in Hospitality Education for Generation Z, Alpha and
Beyond. Journal of Hospitality & Tourism Research, 20(10), 1-5.
doi: 10.1177/10963480211000818

171

Soroya, Saira Hanif, Abdus Sattar Ahmad, Shakil Ahmad, and
Muhammad Shahid Soroya. (2021). Mapping internet literacy
skills of digital natives: A developing country perspective. Plos
One, 16(4), 1-16. doi: 10.1371/journal.pone.0249495

Suneja, Vivek, & Shabani Bagai. (2021). Examining the impact
of COVID-19 pandemic on online education: Reviewing
the Indian Schooling system based on the perspective
of Major India E-tutoring Platforms. Vision, 1-6. doi:
10.1177/09722629211029011

Vanni, Ilaria, & Alexander Crosby. (2020). Special issue editorial:
recombinant ecologies in the city. Visual Communication, 19(3),
323-330. doi: 10.1177/1470357220916117

Wersun, Alec, Bonnie Amelia Dean, Richard Mills, Stephanie
Perkiss, Pilar Acosta, Stephanos Anastasiadis, Belinda Gibbons,
Maria Alejandra Gonzalez Perez, Theresa Heithanus, Hannah
Jun, Roman H Mesicek, & Leopold Bayerlein. (2019). An
exploration of student learning for sustainability through the
WikiRate student enggagement project. The International
Journal of Management Education, 17, 1-12. doi: 10.1016/j.
ijme.2019.100313

Zhao, Gang, Bingbing Di, Hui He, & Wenjuan Zhun. (2020). Digital
Education Transaction Object Authentication Service Based on
Blockchain Technology. Internet Technology Letters, 3, 1-6. doi:
10.1002/itl2.149

Zocher, Joella, & R. Justin Hougham. (2020). Implementing
ecopedagogy as an experiential approach to decolonizing
science education. Journal of Experiential Education, 1-16. doi:
10.1177/1053825920908615

Zuhriyah, Aminah, I Made Astra, & Yufiarti. (2021). Effect of
Natural Disaster-Based Video Media to Increase Student’s
Environmental Sensitivity. Journal of Sustainability Science and
Management, 16(6), 204-213. doi: 10.46754/jssm.2021.08.018





