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PERNYATAAN KEASLIAN DISERTASI

Saya yang bertanda tangan dibawah ini:
Nama : Suratmi

NIM : 1907310

Program Studi  : Pendidikan dasar

Dengan ini menyatakan bahwa disertasi dengan judul “Program Perkuliahan
Menggunakan Read, Answer, Discuss, Explain, Create Berorientasi Education For
Sustainable Development untuk Meningkatkan Literasi Lingkungan Mahasiswa
PGSD” ini beserta seluruh isinya adalah benar-benar karya saya sendiri. Saya tidak
melakukan penjiplakan atau pengutipan dengan cara-cara yang tidak sesuai dengan
etika ilmu yang berlaku dalam masyarakat keilmuan. Atas penyataan ini, saya siap
menanggung resiko/sanksi apabila dikemudian hari ditemukan adanya pelanggaran

etika keilmuan atau ada klaim dari pihak lain terhadap keaslian karya saya ini.

Bandung, Januari 2023
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KATA PENGANTAR

Segala puji dan syukur kehadirat Allah SWT Rabb semesta alam, Maha
pengasih dan Maha Penyayang yang telah melimpahkan rahmat dan hidayah-Nya
sehingga dapat menyelesaikan disertasi ini. Sholawat beriring salam semoga selalu
tercurah kepada nabi besar Muhammad SAW, keluarga, sahabat dan pengikut
umat Islam hingga akhir zaman. Atas karunia Allah SWT disertasi dengan judul
“Program Perkuliahan Menggunakan Read, Answer, Discuss, Explain, Create
Berorientasi Education for Sustainable Development untuk Meningkatkan Literasi
Lingkungan Mahasiswa PGSD dapat diselesaikan tepat waktu.

Education for sustainable development (ESD) menjadi paradigma pendidikan
global dan dipandang sebagai sarana yang dapat mengembangkan sikap,
keterampilan, dan pengetahuan untuk pembangunan berkelanjutan. Pembangunan
berkelanjutan adalah konsep pembangunan yang memenuhi kebutuhan masa kini
tanpa mengorbankan kebutuhan generasi mendatang. Pembangunan berkelanjutan
sebagai respon atas kekhawatiran dunia internasional untuk kehidupan yang lebih
baik dengan keterbatasan sumber daya alam dan bahaya degradasi lingkungan.
ESD dijadikan sebagai sarana untuk membangkitkan kesadaran akan isu
keberlanjutan dan untuk membawa perubahan sikap, nilai dan pola perilaku
individu terkait keberlanjutan.

Program Perkuliahan ini dikembangkan untuk menghasilkan program
perkuliahan konsep dasar biologi dalam IPA SD untuk mahasiswa PGSD melalui
model pembelajaran Read, Answer, Discuss, Explain Create (RADEC) berorientasi
ESD. Selain itu dengan adanya progam perkuliahan dapat diperoleh informasi
dampak perkuliahan menggunakan RADEC berorientasi ESD terhadap
peningkatan literasi lingkungan mahasiswa PGSD.

Disertasi ini diharapkan dapat menambah wawasan dan pengetahuan terkait
implementasi ESD untuk pembelajaran di perguruan tinggi. Selain itu dapat
menjadi alternatif pembelajaran yang dapat mengembangkan pengetahuan,
keterampilan dan sikap yang terkait isu keberlanjutan.

Bandung, Januari 2023

Suratmi
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ABSTRAK

Education for Sustainable Development (ESD) merupakan salah satu upaya untuk
mencapai tujuan pembangunan berkelanjutan. Pendidikan dijadikan sebagai sarana untuk
membangkitkan kesadaran akan isu keberlanjutan dan untuk membawa perubahan sikap,
nilai dan pola perilaku individu terkait keberlanjutan. ESD berorientasi pada masa depan,
fokus untuk melindungi lingkungan dan membuat lebih banyak lagi tindakan yang
melestarikan ekologi secara bersama-sama. Salah satu cara yang dapat digunakan untuk
mengatasi permasalahan lingkungan ini dengan membangun literasi lingkungan melalui
pendidikan formal. Upaya implementasi ESD pada seluruh jenjang pendidikan perlu
dilakukan. Namun kenyataannya belum ditemukan upaya maksimal untuk
mengimplementasikan ESD dalam pembelajaran di perguruan tinggi khususnya bagi
mahasiswa PGSD. Penelitian ini bertujuan untuk mengembangkan dan menghasilkan
program perkuliahan untuk mahasiswa PGSD melalui model pembelajaran Read, Answer,
Discuss, Explain, Create (RADEC) berorientasi ESD. Penelitian ini dilakukan dengan
menggunakan metode penelitian dan pengembangan (R & D). Prosedur pengembangan
yang digunakan dalam penelitian ini didasarkan pada model pengembangan ADDIE
(Analysis, Design, Development, Implementation, Evaluation). Instrumen penelitian yang
digunakan berupa lembar penilaian validasi produk, wawancara, Kuisioner literasi
lingkungan, observasi, tes dan catatan lapangan. Data yang diperoleh dianalisis secara
kuantitatif dan kualitatif. Penelitian ini menghasilkan program perkuliahan menggunakan
model pembelajaran RADEC berorientasi ESD yang valid dan efektif untuk mahasiswa
PGSD. Setelah dilakukan pembelajaran dengan menggunakan model pembelajaran
RADEC berorientasi ESD, literasi lingkungan mahasiswa PGSD mengalami peningkatan.
Berdasarkan hasil tersebut, lembaga pencetak calon guru dapat membuat kebijakan terkait
implementasi model RADEC berorientasi ESD di perguruan tinggi untuk mengembangkan
literasi lingkungan mahasiswa. Penelitian ini masih perlu dikembangkan dengan
memperluas kajian topik ESD pada mata kuliah lainnya yang relevan dan
mengembangkan kemampuan literasi lainnya.

Kata Kunci: ESD, RADEC, Literasi Lingkungan, Mahasiswa PGSD
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AND CREATE ORIENTED EDUCATION FOR SUSTAINABLE
DEVELOPMENT TO IMPROVE PROSPECTIVE ELEMENTARY
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ABSTRACT

Education for Sustainable Development (ESD) is one of the efforts to achieve
sustainable development goals. Education is used to raise awareness of
sustainability issues and to bring about changes in attitudes, values, and individual
behavior patterns regarding sustainability. ESD is future-oriented, focused on
protecting the environment and making more ecologically sustainable actions
together. One of the ways that can be used to overcome the problem is by building
environmental literacy through formal education. The efforts to implement ESD at
all levels of education need to be carried out. However, a maximum effort has not
been found to implement ESD in learning in tertiary institutions, especially for
prospective elementary school teachers. This research aims to develop and produce
lecture programs for prospective elementary school teachers through the ESD-
oriented Read, Answer, Discuss, Explain, Create (RADEC) learning model. This
research was conducted using research and development (R & D) methods. The
procedure used in this research is based on the ADDIE (Analysis, Design,
Development, Implementation, Evaluation) development model. The research
instruments used were product validation assessment sheets, interviews,
environmental literacy questionnaires, observations, tests, and field notes. The data
obtained were analyzed quantitatively and qualitatively. This research resulted in a
valid and effective lecture program using the ESD-oriented RADEC learning
model for prospective elementary school teachers. After learning using the ESD-
oriented RADEC learning model, the environmental literacy of prospective
elementary school teacher students has increased. These results suggest that
teacher education institute can make policies related to the implementation of the
ESD-oriented RADEC model in college to develop student environmental literacy.
This research still needs to be developed by expanding the study of ESD topics in
other relevant subjects and developing other literacy skills.

Keywords: ESD, RADEC, Environmental Literacy, Prospective Elementary
School Teacher

viii



DAFTAR ISI

Halaman

HALAMAN JUDUL DISERTASI ....cviiiiitseese e I
LEMBAR PENGESAHAN ......oooiiiiieee e ii
PERNYATAAN KEASLIAN DISERTASI ... i
KATA PENGANTAR ..ttt e e e enes Y,
UCAPAN TERIMA KASTH. ..ottt v
ABSTRAK .ottt nes vii
ABSTRACT .ottt ettt bttt b renae s viii
DAFTAR ISL...oce et saa e e nae e nnes iX
DAFTAR TABEL.....c ittt saba e il
DAFTAR GAMBAR ...ttt XVi
DAFTAR LAMPIRAN ..ottt xviii
BAB | PENDAHULUAN........ccoiiiiecec e Error! Bookmark not defined.
1.1 Latar Belakang........c.ccccooviiiiiiiniieienn Error! Bookmark not defined.
1.2 Rumusan Masalah............cccccooviviieniinnnnnns Error! Bookmark not defined.
1.3 Tujuan Penelitian...........ccccoevviieiieiecnnenn, Error! Bookmark not defined.
1.4 Signifikansi Penelitian............cc.ccocvininnne Error! Bookmark not defined.
1.5 Manfaat Penelitian...........c.ccoecvvvnrieiennnnne Error! Bookmark not defined.
1.6 Struktur Organisasi Disertasi..................... Error! Bookmark not defined.
BAB 11 KAJIAN PUSTAKA ... Error! Bookmark not defined.
2.1 Literasi Lingkungan..........cccccocevininennnnnns Error! Bookmark not defined.
2.1.1 Teori dan Konsep Literasi Lingkungan .......... Error! Bookmark not

defined.
2.1.2 Literasi lingkungan dan isu-isu keberlanjutan pada lingkungan
................................................................... Error! Bookmark not defined.
2.1.3 Komponen-komponen literasi lingkungan dan pengukurannyaError!
Bookmark not defined.
2.2 Teori dan Konsep Pembangunan Berkelanjutan ..... Error! Bookmark not
defined.
2.3 Education for Sustainable Development ...Error! Bookmark not defined.



2.3.1 Teori dan konsep dasar Education for Sustainable Development
................................................................... Error! Bookmark not defined.
2.3.2 Sejarah ESD untuk pembangunan berkelanjutan...Error! Bookmark
not defined.
2.4 Model Pembelajaran RADEC ................... Error! Bookmark not defined.
2.5 Model pembelajaran RADEC berorientasi ESD untuk meningkatkan
literasi lingkungan ...........cccooceviveveiiecieece e, Error! Bookmark not defined.
2.6 Penyusunan Program Perkuliahan di Perguruan Tinggi.Error! Bookmark
not defined.
2.7 Kajian Materi Konsep Dasar Biologi IPA SD berorientasi ESD ...... Error!

Bookmark not defined.

2.8 Penelitian terdahulu yang relevan.............. Error! Bookmark not defined.
2.9 Kerangka Berpikir ..........ccccoviiiininnnnnnns Error! Bookmark not defined.
BAB III. METODOLOGI PENELITIAN ............... Error! Bookmark not defined.
3.1 Desain Penelitian ..........cccccooevieniiininnnnnns Error! Bookmark not defined.
a. Tahap Analyze (analisis)..........cc.cccueuee. Error! Bookmark not defined.

b. Tahap Design (desain).......c.cc.cceevrvrnnns Error! Bookmark not defined.

c. Tahap Development (Pengembangan).Error! Bookmark not defined.

d. Tahap Implementation (implementasi) Error! Bookmark not defined.

e. Tahap Evaluation (Evaluasi)............... Error! Bookmark not defined.

1. Self-evaluation..........c.cccccvvvveiviiernnnn. Error! Bookmark not defined.

2. EXpert review........c.ccocevcvvvenenicinnnn. Error! Bookmark not defined.

3. One-to-one Evaluation ...........ccccceeuuee. Error! Bookmark not defined.

4. Small Group Evaluation...................... Error! Bookmark not defined.

5. Field Test Evaluation.............c.cc.ccevnee. Error! Bookmark not defined.

3.2 Subjek Penelitian ..........cccccoooiiiiiiiinnnnne Error! Bookmark not defined.
3.3 Populasi dan Sampel penelitian................. Error! Bookmark not defined.
3.4 Definisi Operasional..........c.ccccocevivernvennnnn. Error! Bookmark not defined.
3.5 Instrumen Penelitian............ccoooevniiinnnnns Error! Bookmark not defined.
3.6 Prosedur Penelitian..........c.ccocvevevieeinnnnnne, Error! Bookmark not defined.
3.7 Analisis Data...........ccooeeeveeriieninie e Error! Bookmark not defined.
BAB IV_HASIL DAN PEMBAHASAN................... Error! Bookmark not defined.



4.1 Analisis Kebutuhan Pengembangan Program Perkuliahan menggunakan
RADEC berorientasi Education for Sustainable Development (ESD)Error!
Bookmark not defined.

4.2 Desain Program Perkuliahan menggunakan RADEC berorientasi

Education for Sustainanble Development Error! Bookmark not defined.
4.3. Pengembangan Program Perkuliahan menggunakan RADEC berorientasi
Education for Sustainanble Development Error! Bookmark not defined.
4.4. Penerapan Program Perkuliahan menggunakan RADEC berorientasi
Education for Sustainanble Development.Error! Bookmark not defined.
4.5 Efektivitas program perkuliahan menggunakan model RADEC
berorientasi Education for Sustainanble Development.Error! Bookmark
not defined.

4.6 Tanggapan mahasiswa terhadap perkuliahan menggunakan model RADEC
berorientasi ESD..........cccocevvveneieiciisiene Error! Bookmark not defined.

4.7. Diseminasi Hasil Penelitian....................... Error! Bookmark not defined.

4.8 Kelebihan dan Kekurangan Penelitian ....... Error! Bookmark not defined.

BAB V_SIMPULAN, IMPLIKASI DAN REKOMENDASI .....Error! Bookmark

not defined.

5.1 Simpulan........cccooovvveieeieiicceee e Error! Bookmark not defined.
5.2 IMPLIKASI ....ccveivieiiiie e Error! Bookmark not defined.
5.3 Rekomendasi ..........cccocvevvvrienieeriesinineenn Error! Bookmark not defined.
DAFTAR PUSTAKA ettt nbae e nae e 198
LAMPIRAN .....ooiiice e Error! Bookmark not defined.

Xi



DAFTAR TABEL

Tabel 2.1 Tahapan Model Pembelajaran RADECError! Bookmark not defined.
Tabel 2.2 Rancangan tahapan model pembelajaran RADEC berorientasi ESD
untuk meningkatkan literasi lingkungan mahasiswa PGSD...... Error!
Bookmark not defined.
Tabel 2.3 Materi perkuliahan konsep dasar Biologi IPA SD berorientasi ESD
........................................................... Error! Bookmark not defined.
Tabel 3.1 Desain one group pre-test post-test ...... Error! Bookmark not defined.
Tabel 3.2 Spesifikasi Panduan Validasi Produk Rencana Program Semester
........................................................... Error! Bookmark not defined.
Tabel 3.3 Spesifikasi Panduan Validasi Produk Desain Pembelajaran Model
RADEC Berorientasi ESD.................. Error! Bookmark not defined.
Tabel 3.4 Item pertanyaan untuk mengukur Literasi Lingkungan Mahasiswa
PGSD ..ot Error! Bookmark not defined.
Tabel 3.5 Kisi-kisi Instrumen Literasi Lingkungan Mahasiswa PGSD......... Error!
Bookmark not defined.
Tabel 3.6 Hasil Uji Validitas Kriteria Literasi lingkungan aspek pengetahuan
(knowledge) ......ccoovevveieiieieee e Error! Bookmark not defined.
Tabel 3.7 Hasil Uji Validitas Kriteria Literasi lingkungan aspek sikap (attitude)
........................................................... Error! Bookmark not defined.
Tabel 3.8 Hasil Uji Validitas Kriteria Literasi lingkungan aspek pemanfaatan
hasil lingkungan (Uses)............cc....... Error! Bookmark not defined.
Tabel 3. 9. Hasil Uji Validitas Kriteria Literasi lingkungan aspek minat terhadap
permasalahan lingkungan.................. Error! Bookmark not defined.
Tabel 3.10. Kisi-kisi Angket Respon Mahasiswa terhadap Pembelajaran.... Error!
Bookmark not defined.
Tabel 3.11. Indikator Tes Penguasaan Konsep .....Error! Bookmark not defined.

Tabel 3.12. Hasil Uji Validitas Tes Penguasaan KonsepError! Bookmark not

defined.
Tabel 3.13 Aspek yang Diamati Saat Proses Pembelajaran Menggunakan Model
RADEC Berorientasi ESD ................. Error! Bookmark not defined.

Xiii



Tabel 3.14 Indikator Keterlaksanaan Pembelajaran yang diamati saat Proses
Pembelajaran Menggunakan Model RADEC berorientasi ESD Error!
Bookmark not defined.

Tabel 3.15. Instrumen Penelitian yang digunakan dalam Penelitian ............ Error!
Bookmark not defined.

Tabel 3.16. Kategori Skor Validasi Produk .......... Error! Bookmark not defined.

Tabel 3.17. Kriteria Skor Angket............cccceveneee. Error! Bookmark not defined.

Tabel 3.18. Kriteria Interpretasi Keterlaksanaan PembelajaranError! Bookmark
not defined.

Tabel 3. 19. Interpretasi Tes Literasi Lingkungan Peserta Didik ................. Error!
Bookmark not defined.

Tabel 3.20. Kategori Gain Ternormalisasi............ Error! Bookmark not defined.

Tabel 3.21. Ringkasan Gambaran Pelaksanaan Penelitian, jenis instrumen dan
Analisis Data ........ccccceveveneieiiiianns Error! Bookmark not defined.

Tabel 4. 1. Karakteristik Responden Studi Pendahuluan Mengenai Literasi
Lingkungan.........coceevevenenniencneninns Error! Bookmark not defined.

Tabel 4. 2. Perbandingan Topik/materi pada mata kuliah konsep dasar Biologi
IPASD ... Error! Bookmark not defined.

Tabel 4. 3. Dimensi Education for Sustainanble Development . Error! Bookmark
not defined.

Tabel 4. 4. Hasil statistik deskriptif analisis angket kebutuhan model
Pembelajaran.........cccocooeviniininnnn. Error! Bookmark not defined.

Tabel 4. 5. Rancangan awal Rencana Program Semester berupa penentuan Topik,
Capaian Pembelajaran dan Indikator Pembelajaran berorientasi ESD
........................................................... Error! Bookmark not defined.

Tabel 4. 6 Desain Program Perkuliahan menggunakan RADEC berorientasi
Education For Sustainable DevelopmentError!  Bookmark  not
defined.

Tabel 4. 7. Pengembangan Rencana Program Semester menggunakan model
pembelajaran RADEC berorientasi ESD.......... Error! Bookmark not
defined.

Xiv



Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

Tabel 4.

8. Tampilan contoh Rencana Program Perkuliahan (RPP) RADEC
berorientasi ESD........ccccooceviiiiennnn. Error! Bookmark not defined.
9. Pertanyaan Prapembelajaran yang digunakan dalam pembelajaran
RADEC berorientasi ESD .................. Error! Bookmark not defined.
10. Hasil Evaluasi Pakar pada Prototipe 1, komentar dari ahli 1, 2 dan 3
........................................................... Error! Bookmark not defined.
11. Saran dan perbaikan pertanyaan Prapembelajaran pada tahap one to
(0] 0T PR Error! Bookmark not defined.
12. Respon Mahasiswa terhadap Program Perkuliahan RADEC
berorientasi ESD pada tahap one-to-one evaluation.................. Error!
Bookmark not defined.
13. Respon Mahasiswa Pada Tahap Small Group Error! Bookmark not
defined.
14. Dokumentasi Pelaksanaan Pembelajaran RADEC berorientasi ESD
........................................................... Error! Bookmark not defined.
15. Hasil Observasi Pembelajaran Menggunakan Model RADEC
Berorientasi ESD Permahasiswa........ Error! Bookmark not defined.
16. Kelengkapan Jawaban Pertanyaan Prapembelajaran Setiap
Pertemuan ........ccocevveveveneneneseeene Error! Bookmark not defined.
17. Hasil Uji Normalitas Data Literasi Lingkungan Komponen
Pengetahuan.........cccooeveieiencncnnnn, Error! Bookmark not defined.
18. Hasil Uji Paired Sample T-Test Literasi Lingkungan Komponen
Pengetahuan............cccceeviievie e, Error! Bookmark not defined.
18. Hasil Uji Normalitas Data Literasi Lingkungan Komponen Sikap
........................................................... Error! Bookmark not defined.
20. Hasil Uji Paired Sample t-test Literasi Lingkungan Komponen Sikap
........................................................... Error! Bookmark not defined.
21. Hasil Uji Normalitas Data Literasi Lingkungan Komponen
Pemanfaatan Hasil Lingkungan......... Error! Bookmark not defined.
22. Hasil Uji Paired Sample T-Test Literasi Lingkungan Komponen

Pemanfaatan Hasil Lingkungan......... Error! Bookmark not defined.

XV


Draf%204%20Disertasi%20Suratmi%20Ujian%20Tahap%202.doc#_Toc125131076
Draf%204%20Disertasi%20Suratmi%20Ujian%20Tahap%202.doc#_Toc125131076

Tabel 4. 23. Hasil Uji Normalitas Data Literasi Lingkungan Komponen Minat
Terhadap Permasalahan Lingkungan.Error! Bookmark not defined.
Tabel 4. 24 Hasil Uji paired sample t-test literasi lingkungan komponen minat
terhadap permasalahan lingkungan....Error! Bookmark not defined.
Tabel 4. 25. Literasi Lingkungan komponen Pengetahuan setelah pembelajaran
........................................................... Error! Bookmark not defined.
Tabel 4. 26. Literasi Lingkungan Pada Komponen Sikap setelah pembelajaran
........................................................... Error! Bookmark not defined.
Tabel 4. 27. Postets Literasi Lingkungan Pada Komponen Pemanfaatan Hasil
Lingkungan setelah pembelajaran .....Error! Bookmark not defined.
Tabel 4. 28. Literasi Lingkungan Pada Aspek Minat Masalah Lingkungan setelah
pembelajaran.........cccooeveieniiciennnn Error! Bookmark not defined.

DAFTAR GAMBAR

Gambar 2.1. Komponen Literasi Lingkungan....... Error! Bookmark not defined.

Gambar 2.2. llustrasi Komponen literasi lingkungan meliputi Kognitif, afektif
dan perilaku (Dimodifikasi dari Hungerford dan Tomera (1985),
Hungerford dan Volk (1990), Hungerford dkk. (1990), Liu dkk.
(2015), Liang dkk. (2018), Cherdymova dkk. (2018)

(Diilustrasikan oleh Fang et al., 2022) ........ Error! Bookmark not
defined.
Gambar 2.3. Tujuan Pembangunan Berkelanjutan (Unesco, 2018).............. Error!

Bookmark not defined.
Gambar 2.4. Aksi Global yang diluncurkan pada UNESCO ESD Youth
Conference di Paris 2018 (UNESCO, 2018) Error! Bookmark not
defined.

XVi



Gambar 2. 5. Kompetensi inti dan perilaku keberlanjutan.. Error! Bookmark not
defined.
Gambar 2. 6. Visualisasi peta jaringan co-autorship unit author dalam output
Penelitian literasi lingkungan......... Error! Bookmark not defined.
Gambar 2.7. Analisis Co-Authorship Berdasarkan Author Topik ESD........ Error!
Bookmark not defined.
Gambar 2.8. Kerangka berpikir...........c.cccccevrenne. Error! Bookmark not defined.
Gambar 3.1. Bagan Alir Kegiatan Penelitian Pengembangan Program
Perkuliahan ...........cccooooiiiiniinne Error! Bookmark not defined.
Gambar 4.1. Analisis Bibliometrik Topik ESD Co-Authorship Berdasarkan
Negara (Suratmi, et al. 2022)............ Error! Bookmark not defined.
Gambar 4.2. Hasil analisis bibliometrik topik ESD Co occurance by author
keyword (Suratmi, et al, 2022).......... Error! Bookmark not defined.
Gambar 4.3. Visualisasi Jaringan Kata Kunci Berdasarkan Total Kekuatan
Topik Literasi Lingkungan (Suratmi, et al, 2022) . Error! Bookmark
not defined.
Gambar 4.4. Analisis Produktivitas Penelitian Tentang Literasi Lingkungan
Pertahun ... Error! Bookmark not defined.
Gambar 4.5. Indikator analisis kebutuhan model pembelajaran RADEC di
Perguruan Tinggi (n=212)................. Error! Bookmark not defined.
Gambar 4.6. Desain Program perkuliahan menggunakan RADEC berorientasi
ESD untuk meningkatkan literasi lingkungan mahasiswa PGSD
........................................................... Error! Bookmark not defined.
Gambar 4.7. Uji coba small group pada pembelajaran RADEC berorientasi
ESD oo Error! Bookmark not defined.
Gambar 4.8. Diskusi Kelompok Pada Uji Coba Small Group Pembelajaran
menggunakan Model RADEC berorientasi ESD....Error! Bookmark
not defined.
Gambar 4.9. Hasil Observasi Keterlaksanaan Pembelajaran RADEC

Per-ASPeK.......cccoevirenineniiisesiens Error! Bookmark not defined.

XVii


Draf%206_Suratmi_Perbaikan%20setelah%20komisi.doc#_Toc123240142
Draf%206_Suratmi_Perbaikan%20setelah%20komisi.doc#_Toc123240142

Gambar 4. 10. Rata-Rata Nilai Literasi Lingkungan pada komponen pengetahuan,

sikap, pemanfaatan dan minat terhadap masalah lingkungan Error!
Bookmark not defined.

Gambar 4.11. Nilai N-Gain pada setiap aspek literasi lingkungan
Bookmark not defined.

Gambar 4. 12. Rata-rata pencapaian penguasaan konsep setiap materi...... Error!
Bookmark not defined.

Gambar 4. 13. Respon mahasiswa setelah mengikuti program perkuliahan. Error!
Bookmark not defined.

xviii



DAFTAR LAMPIRAN

Lampiran 1. Angket Analisis Kebutuhan Model Pembelajaran RADEC.... Error!
Bookmark not defined.

Lampiran 2. Kuisioner Literasi Lingkungan Mahasiswa PGSD.................. Error!
Bookmark not defined.

Lampiran 3. Test Literasi Lingkungan pada komponen Pengetahuan......... Error!
Bookmark not defined.

Lampiran 4. Lembar Penilaian Validasi Produk (Program Perkuliahan) .... Error!
Bookmark not defined.

Lampiran 5 Angket Respon Mahasiswa............... Error! Bookmark not defined.

Lampiran 6. Soal Penguasaan Konsep Mata Kuliah Konsep Dasar Biologi IPA
SD e Error! Bookmark not defined.

Lampiran 7. Pedoman Wawancara Analisis Kebutuhan..... Error! Bookmark not
defined.

Lampiran 8. Pedoman Wawancara Analisis Kebutuhan..... Error! Bookmark not
defined.

Lampiran 9. Produk/Program Perkuliahan RADEC berorientasi ESD......... Error!
Bookmark not defined.

Lampiran 10. Tampilan Produk Bahan Ajar yang Dijadikan Salah Satu Sumber
Belajar ... Error! Bookmark not defined.

Lampiran 11. Salah Satu Contoh Tampilan Produk Berupa RPS Sebelum dan
Sesudah ReVISH ......cccvviiiiiiiieeecc Error! Bookmark not defined.

Lampiran 12. Rubrik Penilaian Proses Pembelajaran RADEC Berorientasi ESD
Perpertemuan..........cocevvereneeneee e Error! Bookmark not defined.

Lampiran 13. Data Analisis Kebutuhan Model Pembelajaran RADEC ....... Error!
Bookmark not defined.

Lampiran 14. Data Hasil Observasi Proses Pembelajaran dengan Menggunakan
Rubrik Penilaian.........cccooovviveiiieniinnnne, Error! Bookmark not defined.

Lampiran 15. Respon mahasiswa terhadap pembelajaran pada tahap one to one
...................................................................... Error! Bookmark not defined.

Lampiran 16. Respon mahasiswa terhadap Pembelajaran menggunakan program

pada tahap Small Group........cccccevvvieinennnne Error! Bookmark not defined.

Xix



Lampiran 17. Uji Valditas dan Reliabilitas Instrumen Literasi LingkunganError!
Bookmark not defined.

Lampiran 19. Rekapitulasi Hasil Pretest dan Postest Literasi Lingkungan
Mahasiswa PGSD.........ccccccvvvevviiiniiereaenn Error! Bookmark not defined.

Lampiran 20. Data Analisis Kebutuhan Model Pembelajaran RADEC....... Error!
Bookmark not defined.

Lampiran 21. Hasil Tes Penguasaan Konsep........ Error! Bookmark not defined.

Lampiran 22. Catatan Lapangan Pelaksanaan Pembelajaran..... Error! Bookmark
not defined.

Lampiran 23. Rangkuman Hasil Wawancara........ Error! Bookmark not defined.

Lampiran 23. Dokumentasi Kegiatan Pengisian Angket Analisis Kebutuhan
Profil Literasi Lingkungan Calon Guru ....... Error! Bookmark not defined.

Lampiran 25. Dokumentasi Uji Coba Terbatas Tahap One to One.............. Error!
Bookmark not defined.

Lampiran 26. Dokumentasi Uji Coba Terbatas Small Group...Error! Bookmark
not defined.

Lampiran 27. Dokumentasi field test Secara Daring Menggunakan Model
Pembelajaran RADEC Berorientasi ESD ....Error! Bookmark not defined.

Lampiran 28. HAKI Produk Penelitian................. Error! Bookmark not defined.

Lampiran 29. SK Pembimbing DisertaError! Bookmark not defined.

Lampiran 30. Surat Izin Penelitian....................... Error! Bookmark not defined.

Lampiran 31. Surat Keterangan telah Selesai Penelitian .... Error! Bookmark not
defined.

XX



DAFTAR PUSTAKA

Agfar, A., Munandar, A., & Surakusumah, W. (2018). Environmental literacy based
on educational background. Journal of Physics: Conference Series, 1013(1).
https://doi.org/10.1088/1742-6596/1013/1/012008

Agustin, M., Pratama, Y. A., Sopandi, W., & Rosidah, I. (2021). Pengaruh Model
Pembelajaran RADEC terhadap Keterampilan Berpikir Tingkat Tinggi
Mahasiswa PGSD. Jurnal Cakrawala Pendas, 7(1).
https://doi.org/10.31949/jcp.v6il.2672

Aimah, S. (2021). Model Pengembangan Kurikulum pada Perguruan Tinggi Berbasis
Pesantren. Tarbiyatuna: Jurnal Pendidikan Islam, 14, 253-280.

Akhyar, M., & Suryani, N. (2019). 21st-Century Skills Standards for Prospective
Science Teachers : A Delphi Study. Jurnal Pendidikan IPA Indonesia 8(1), 89—
100. https://doi.org/10.15294/jpii.v8i1.11647

Albareda-Tiana, S., Vidal-Raméntol, S., & Fernandez-Morilla, M. (2018).
Implementing the sustainable development goals at University level.
International Journal of Sustainability in Higher Education, 19(3), 473-497.
https://doi.org/10.1108/1JSHE-05-2017-0069/FUL L/XML

Ali, M. (2017). Curriculum Development for Sustainability Education. UPI Press.

Ali, M. (2020). Quality Education for Preparing Future Competencies. UPI Press.

Alryalat, S. A. S., Malkawi, L. W., & Momani, S. M. (2019). Comparing Bibliometric
Analysis Using PubMed, Scopus, and Web of Science Databases. JoVE (Journal
of Visualized Experiments), 2019(152), e58494. https://doi.org/10.3791/58494

Amirshokoohi, A. (2010). Elementary Pre-service Teachers ’Environmental Literacy
and Views Toward Science, Technology, and Society (STS) lIssues. Science
Educator, 19(1), 56-63.

Anggraeni, P., Sopandi, W., Septinaningrum, S., Hayati, A., Tursinawati, T., & Yosi
Gumala, Y. G. (2021). Keterampilan Berpikir Kritis Mahasiswa PGSD melalui
Pembelajaran Read Answer Discuss Explain And Create (RADEC) yang
Berorientasi Penyelidikan. Caruban: Jurnal limiah llmu Pendidikan Dasar, 4(1),
10. https://doi.org/10.33603/cjiipd.v4i1.4398

Anyolo, E. O., Kérkkéinen, S., & Keinonen, T. (2018). Implementing Education for
Sustainable Development in Namibia: School Teachers’ Perceptions and
Teaching Practices. Journal of Teacher Education for Sustainability, 20(1), 64—
81. https://doi.org/10.2478/jtes-2018-0004

Ardoin, N. M., & Bowers, A. W. (2020). Early childhood environmental education: A
systematic review of the research literature. Educational Research Review, 31,
100353. https://doi.org/10.1016/j.edurev.2020.100353

Arshad, H. M., Saleem, K., Shafi, S., Ahmad, T., & Kanwal, S. (2020).
Environmental Awareness, Concern, Attitudeand Behavior of University
Students:A Comparison Across Academic Disciplines. Polish Journal of
Environmental Studies, 30(1), 561-570. https://doi.org/10.15244/PJOES/122617

Bada dan Olusegun, S. (2015). Constructivism: A Paradigm for Teaching and
Learning. Arts and Social  Sciences Journal, 6(4), 66-70.
https://doi.org/10.4172/2151-6200.1000200

Badan Pengembangan dan Pembinaan Bahasa. (2016). Hasil Pencarian - KBBI
Daring. https://kbbi.kemdikbud.go.id/entri/literasi

Boloy, R. A. M., da Cunha Reis, A., Rios, E. M., de Aradjo Santos Martins, J.,
Soares, L. O., de S& Machado, V. A., & de Moraes, D. R. (2021). Waste-to-

198



199

Energy Technologies Towards Circular Economy: a Systematic Literature
Review and Bibliometric Analysis. Water, Air, & Soil Pollution 2021 232:7,
232(7), 1-25. https://doi.org/10.1007/S11270-021-05224-X

Calcott, P., & Walls, M. (2000). Can Downstream Waste Disposal Policies Encourage
Upstream &quot;Design for Environment&quot;? American Economic Review,
90(2), 233-237. https://doi.org/10.1257/AER.90.2.233

Canan, F., Golasi, I., Falasca, S., & Salata, F. (2020). Outdoor thermal perception and
comfort conditions in the Koppen-Geiger climate category BSk. One-year field
survey and measurement campaign in Konya, Turkey. Science of The Total
Environment, 738, 140295. https://doi.org/10.1016/J.SCITOTENV.2020.140295

Cebrian, G., Junyent, M., & Mula, I. (2020). Competencies in Education for
Sustainable Development: Emerging Teaching and Research Developments.
Sustainability 2020, Vol. 12, Page 579, 12(2), 579.
https://doi.org/10.3390/SU12020579

Chattaraj, S. K. (2018). Education for sustainable development. SpringerBriefs in
Open and Distance Education, 155-165. https://doi.org/10.1007/978-981-10-
6741-9 15

Colglazier, W. (2015). Sustainable Development Agenda: 2030. Science, 349(6252),
1048-1050. https://doi.org/10.1126/SCIENCE.AAD2333

Connell, S., Fien, J., Lee, J., Sykes, H., & Yencken, D. (1999). If it doesn’t directly
affect you, you don’t think about it’: A qualitative study of young people’s
environmental attitudes in two Australian cities. Environmental Education
Research, 5(1), 95-113. https://doi.org/10.1080/1350462990050106

Della Corte, V., Del Gaudio, G., Sepe, F., & Sciarelli, F. (2019). Sustainable Tourism
in the Open Innovation Realm: A Bibliometric Analysis. Sustainability 2019,
Vol. 11, Page 6114, 11(21), 6114. https://doi.org/10.3390/SU11216114

Dharwal, M., Parashar, D., Shuaibu, M. S., Abdullahi, S. G., Abubakar, S., & Bala, B.
B. (2022). Water pollution: Effects on health and environment of Dala LGA,
Nigeria. Materials Today: Proceedings, 49, 3036-3039.
https://doi.org/10.1016/J.MATPR.2020.10.496

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

Dong, L., Tong, X., Li, X., Zhou, J., Wang, S., & Liu, B. (2019). Some developments
and new insights of environmental problems and deep mining strategy for
cleaner production in mines. Journal of Cleaner Production, 210, 1562-1578.
https://doi.org/10.1016/J.JCLEPRO.2018.10.291

Ebadi, A. G., Toughani, M., Najafi, A., & Babaee, M. (2020). A brief overview on
current environmental issues in Iran. Central Asian Journal of Environmental
Science and Technology Innovation, 1(2), 1-11.
https://doi.org/10.22034/CAJESTI.2020.01.08

Ellis & Levy. (2010). A Guide for Novice Researchers: Design and Development
Research Methods. https://doi.org/10.28945/1237

Erdogan, M. (2015). The effect of summer environmental education program (SEEP)
on elementary school students’ environmental literacy. International Journal of
Environmental and Science Education, 10(2), 165-181.
https://doi.org/10.12973/ijese.2015.238a

Erdogan, M., Kostova, Z., & Marcinkowski, T. (2009). Components of
Environmental Literacy in Elementary Science Education Curriculum in
Bulgaria and Turkey. Eurasia Journal of Mathematics, Science and Technology




200

Education, 5(1), 15-26. https://doi.org/10.12973/ejmste/75253

Ernst, J., & Theimer, S. (2011). Evaluating the Effects of Environmental Education
Programming on Connectedness to Nature. Environmental Education Research,
17(5), 577-598. https://doi.org/10.1080/13504622.2011.565119

Fabito, B. S., Trillanes, A. O., & Sarmiento, J. R. (2020). Barriers and Challenges of
Computing Students in an Online Learning Environment: Insights from One
Private University in the Philippines. International Journal of Computing
Sciences Research, 5(1), 441-458. https://doi.org/10.25147/ijcsr.2017.001.1.51

Fajri, K. N. (2019). Proses Pengembangan Kurikulum. Islamika, 1(2), 35-48.
https://doi.org/10.36088/islamika.v1i2.193

Fang, W. T, Lien, C.Y., Huang, Y.W., Han, G., Shyu, G. S. (2018). Environmental
literacy on ecotourism: A study on student knowledge, attitude, and behavioral
intentions in  China and Taiwan. Sustainability (Switzerland), 10(6).
https://doi.org/10.3390/su10061886

Fang, W.-T., Hassan, A., & LePage, B. A. (2022). The Living Environmental
Education. https://doi.org/10.1007/978-981-19-4234-1

Fauzi, G. M., & Wirachman, R. (2012). Model of Social Multiliteracy Learning : A
Solution Developing Critical Thinking Skills in The 21st Century Context.

Febriasari, L. K., & Supriatna, N. (2017). Enhance Environmental Literacy through
Problem Based Learning. Journal of Physics: Conference Series, 895(1).
https://doi.org/10.1088/1742-6596/895/1/012163

Fraenkel, J. R., & Wallen, N. E. (1993). How to Design and Evaluate Research in
Education.

Franco, I., Saito, O., Vaughter, P., Whereat, J., Kanie, N., & Takemoto, K. (2018).
Higher education for sustainable development: actioning the global goals in
policy, curriculum and practice. Sustainability Science 2018 14:6, 14(6), 1621—
1642. https://doi.org/10.1007/S11625-018-0628-4

Fuadi, F. N., Sopandi, W., & Sujana, A. (2021). The mastery of grade 4 of elementary
school students’ concepts on energy through the implementation of the RADEC
learning model. Journal of Physics: Conference Series, 1806(1), 0-7.
https://doi.org/10.1088/1742-6596/1806/1/012140

Fujii, T. (2019). Designing and Adapting Tasks in Lesson Planning: A Critical
Process of Lesson Study. 681-704. https://doi.org/10.1007/978-3-030-04031-
4 33

Fuso Nerini, F., Sovacool, B., Hughes, N., Cozzi, L., Cosgrave, E., Howells, M.,
Tavoni, M., Tomei, J., Zerriffi, H., & Milligan, B. (2019). Connecting climate
action with other Sustainable Development Goals. Nature Sustainability 2019
2:8, 2(8), 674-680. https://doi.org/10.1038/s41893-019-0334-y

Gadotti, M. (2009). Education for Sustainability. https://doi.org/10.1038/s41893-000-
0334-x

Gaitan-Angulo, M., Cubillos Diaz, J., Viloria, A., Lis-Gutiérrez, J. P., & Rodriguez-
Garnica, P. A. (2018). Bibliometric analysis of social innovation and complexity
(databases scopus and dialnet 2007—2017). Lecture Notes in Computer Science
(Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics), 10943 LNCS, 23-30. https://doi.org/10.1007/978-3-319-93803-
5 3/COVER/

Gheith, E. (2019). Environmental Literacy among Prospective Classroom Teachers in
Jordan. 18(12), 258-279.

Gheith, E. (2020). Environmental Literacy among Prospective Classroom Teachers in




201

Jordan Environmental Literacy among Prospective Classroom Teachers in
Jordan. December 2019. https://doi.org/10.26803/ijlter.18.12.15

Goldman, D., Baum, D., Ayalon, O., & Weiss, B. (2018). Influence of Green School
Certification on Students Environmental Literacy and Adoption of Sustainable
Practice by Schools. Journal of Cleaner Production.
https://doi.org/10.1016/j.jclepro.2018.02.176

Goldman, D., Yavetz, B., & Pe’er, S. (2006). Environmental literacy in teacher
training in Israel: Environmental behavior of new students. Journal of
Environmental Education, 38(1), 3-22. https://doi.org/10.3200/JOEE.38.1.3-22

Goulgouti, A., Plakitsi, A., & Stylos, G. (2019). Environmental Literacy : Evaluating
Knowledge, Affect, and Behavior of Pre-service Teachers in Greece.
Interdiciplinary Journal of Environmental and Science Education, 15(1), 1-9.

Greenstone, M., & Hanna, R. (2014). Environmental Regulations, Air and Water
Pollution, and Infant Mortality in India. American Economic Review, 104(10),
3038-3072. https://doi.org/10.1257/AER.104.10.3038

Gunamantha, M., I. (2010). Pendidikan untuk Pembangunan Berkelanjutan:
Mengapa, Apa Dan Bagaimana. Jurnal Pendidikan Dan Pengajaran, 43
(3)(2007).

Handayani, H., Sopandi, W., Syaodih, E., Suhendra, I., & Hermita, N. (2019).
RADEC: An Alternative Learning of Higher Order Thinking Skills (HOTS)
Students of Elementary School on Water Cycle. Journal of Physics: Conference
Series, 1351(1). https://doi.org/10.1088/1742-6596/1351/1/012074

Handayani, Hany, Sopandi, W., Syaodih, E., Setiawan, D., & Suhendra, 1. (2019).
Dampak Perlakuan Model Pembelajaran RADEC Bagi Calon Guru terhadap
Kemampuan Merencanakan Pembelajaran Di Sekolah Dasar. Pendas : Jurnal
IImiah Pendidikan Dasar, 1V, 79-93. https://doi.org/10.23969/jp.v4i1.1857

Hariyadi, S. (2014). Bertanya, Pemicu Kreativitas dalam Interaksi Belajar. Jurnal
Biology Science & Education 2, 3(2), 143-158.

Hawa, S., Toybah, T., Suratmi, S., & Khairunnisa, K. (2020). LKPD Analysis of
HOTS Type in Mathematics Learning for Elementary School Grade IV.
International Conference on Elementary Education, 2(1), 1309-1317.
http://proceedings2.upi.edu/index.php/icee/article/view/751

Huang, C., Yang, C., Wang, S., Wu, W., Su, J., & Liang, C. (2019). Evolution of
topics in education research: a systematic review using bibliometric analysis.
72(3), 281-297. https://doi.org/10.1080/00131911.2019.1566212

Hungerford. (2010). Navigating Early College: Literacy Experiences and Identity
Negotiations of Latina/o Students. Journal of College Literacy and Learning, 36,
3-12.

Hungerford, H. ., Peyton, R. ., & Wilke, R. (1980). Goals for curriculum development
in environmental education. Journal of Environmental Education 11 (3), 42-47.
Journal of Environmental Education, 11(3), 42-47.

Hutchinson, J. R., & Huberman, M. (1994). Knowledge dissemination and use in
science and mathematics education: A literature review. Journal of Science
Education and Technology 1994 3:1, 3(1), 27-47.
https://doi.org/10.1007/BF01575814

Indrati, D. A., & Hariadi, P. P. (2016). ESD (Education for Sustainable Development)
melalui Pembelajaran Biologi.

Jannah, M., Halim, L., Meerah, T. S. M., & Fairuz, M. (2013). Impact of
Environmental Education Kit on students’ environmental literacy. Asian Social




202

Science, 9(12 SPL ISSUE), 1-12. https://doi.org/10.5539/ass.v9n12pl

Jiménez-Garcia, M., Ruiz-Chico, J., Pefia-Sanchez, A. R., & Lopez-Sanchez, J. A.
(2020). A bibliometric analysis of sports tourism and sustainability (2002-2019).
Sustainability (Switzerland), 12(7), 1-18. https://doi.org/10.3390/su12072840

Judrah, M. (2019). Konsep pembelajaran tuntas. 1(1), 33-38.

Kaplowitz, M. D., & Levine, R. (2005). How environmental knowledge measures up
at a Big Ten university. Environmental Education Research, 11(2), 143-160.
https://doi.org/10.1080/1350462042000338324

Karakaya, F., Avgin, S. S., & Yilmaz, M. (2017). UNIVERSITEPARK Biilten |
Bulletin Environmental Literacy Dimensions of Pre-Service Teachers.
Universitepark Bulten, 6(1), 95-108.
https://doi.org/10.22521/unibulletin.2017.61.8

Karlina, D., Sopandi, W., & Sujana, A. (2020). Critical Thinking Skills of Fourth
Grade in Light Properties Materials through the Radec Model. The 2nd
International Conference on Elementary Education, 2(1), 1743-1753.

Kaya, V. H., & Elster, D. (2018). German Students’ Environmental Literacy in
Science Education Based on PISA Data. Science Education International, 29(2),
75-87. https://doi.org/10.33828/sei.v29.i2.2

KEMENDIKBUD RI. (2020). Panduan penyusunan kurikulum pendidikan tinggi.

Khulug, C. A., Henie Irawati Al-Muhdhar, M., & Rahmatus Selfiati, D. (2022). Self
Efficcacy Dan Literasi Lingkungan Siswa Sma Negeri 9 Malang. 13(1), 24-29.
http://journal2.um.ac.id/index.php/jpb

Kioupi, V., & Voulvoulis, N. (2019). Education for Sustainable Development: A
Systemic Framework for Connecting the SDGs to Educational Outcomes.
Sustainability 2019, Vol. 11, Page 6104, 11(21), 6104.
https://doi.org/10.3390/SU11216104

Klarin, T. (2018). The Concept of Sustainable Development: From its Beginning to
the Contemporary Issues. Zagreb International Review of Economics and
Business, 21(1), 67-94. https://doi.org/10.2478/zireb-2018-0005

Kopnina, H. (2018). Environmental and Sustainability Education Policy.
Environmental and Sustainability Education Policy.
https://doi.org/10.4324/9780203732359

Kdose, S., Savran Gencer, A., Gezer, K., Erol, G. H., & Bilen, K. (2011). Investigation
of Undergraduate Students’ Environmental Attitudes. International Electronic
Journal of Environmental Education, 1(2), 85-96.

Kuhlman, T., & Farrington, J. (2010). What is sustainability? Sustainability, 2(11),
3436-3448. https://doi.org/10.3390/su2113436

Kuruppuarachchi, J., Sayakkarage, V., & Madurapperuma, B. (2021). Environmental
Literacy Level Comparison of Undergraduates in the Conventional and ODLSs
Universities in Sri Lanka. 1-16.

Kusumaningrum, D. (2018). Literasi Lingkungan dalam Kurikulum 2013 dan
Pembelajaran IPA di SD. Indonesian Journal of Natural Science Education
(IINSE), 1(2). https://doi.org/10.31002/nse.v1i2.255

Laurie, R., Nonoyama-tarumi, Y., & Mckeown, R. (2016). Contributions of
Education for Sustainable Development (ESD) to Quality Education: A Synthesis
of Research. https://doi.org/10.1177/0973408216661442

Leal-filho, W., Pires, P., Cristina, A., Caldana, F., Will, M., Salvia, A. L., Rampasso,
I. S., Anholon, R., Platje, J., & Kovaleva, M. (2020). Sustainability Leadership in
Higher Education Institutions: An Overview of Challenges. Sustainability,




203

12(3761), 1-19.

Leicht, Alexander, Heiss, Julia, W. J. B. (2018). Issues and trends in education for
sustainabledevelopment.Unesco.
https://books.google.co.id/books?hl=id&Ir=&id=V7IQDWAAQBAJ&oi=fnd&pg
=PA39&dqg=Education+plays+a+major+role+in+the+transformation+towards+a
+more+environmentally+friendly+society+and+in+addressing+the+impacts+of+
the+environmental+crisis&ots=0X0hT46yQs&sig=yT

Leipziger, D. (2015). The Rio Declaration on Environment and Development. In The
Corporate Responsibility Code Book: Third Edition.
https://doi.org/10.9774/gleaf.9781783530670 17

Lestari, A., & Suhandi, A. (2020). An Analysis of Hots in the 5th Grade Elementary
School Students * Learning with Radec Model with the Theme of " Electricity
Around Us ". The 2nd International Conference on Elementary Education, 2(1),
1574-1582.

Li, P., Zhang, H., Wang, X. (2021). Characteristics of Plastic Pollution in the
Environment: A Review. Bulletin of Environmental Contamination and
Toxicology, 107(4), 577-584. https://doi.org/10.1007/s00128-020-02820-1

Liang, S. W., Fang, W. T., Yeh, S. C,, Liu, S. Y., Tsai, H. M., Chou, J. Y., & Ng, E.
(2018). A Nationwide Survey Evaluating the Environmental Literacy of
Undergraduate Students in Taiwan. Sustainability 2018, Vol. 10, Page 1730,
10(6), 1730. https://doi.org/10.3390/SU10061730

Lieberman, C. (1977). Education and Social Change. American Secondary Education,
7(3), 42-48. https://www.jstor.org/stable/410631627seq=1

Liu, Q., Gong, D., & Chen, M. (2018). Applying Virtual Reality to Study the Effects of
Environmental Education on College Students ° Ethics and Environmental
Literacy. 14(6), 2255-2263.

Lloyd-Strovas, J., Moseley, C., & Arsuffi, T. (2018). Environmental literacy of
undergraduate college students: Development of the environmental literacy
instrument (ELI). School Science and Mathematics, 118(3-4), 84-92.
https://doi.org/10.1111/ssm.12266

Loubser, C. P., Swanepoel, C. H., & Chacko, C. P. C. (2001). Concept formulation
for environmental literacy. In South African Journal of Education (Vol. 21, Issue
4). https://doi.org/10.4314/SAJE.V2114.24922

Lozano, R., Merrill, M. Y., Sammalisto, K., Ceulemans, K., & Lozano, F. J. (2017).
Connecting Competences and Pedagogical Approaches for Sustainable
Development in Higher Education: A Literature Review and Framework
Proposal. Sustainability 2017, Vol. 9, Page 1889, 9(10), 1889.
https://doi.org/10.3390/SU9101889

Made, A. M.; N. J. W. (2022). Siklus Pengembangan Kurikulum Pendidikan Tinggi.
Research in Technicaland Vocational Education and Training, 1(2), 98-105.
http://rintvet.org/ojs/index.php/rintvet/article/view/18/10

Mahat, H., & Idrus, S. (2016). Education for sustainable development in Malaysia : A
study of teacher and student awareness. 6(6), 77—88.

Mancl, K., Carr, K., & Morrone, M. (1999). Environmental literacy of Ohio adults.
Ohio Journal of Science, 99(3), 57-61.

Maulidya, F., Mudzakir, A., & Sanjaya, Y. (2014). Case Study the Environmental
Literacy of Fast Learner Middle School Students in Indonesia. International
Journal of Science and Research, 3(1).

Mazza, P. I. (2021). Concepts of Sustainable Development; a Literature Review and a




204

Systematic Framework for Connecting the Role of Education with the
Sustainable Development Goals (SDGs). International Journal of Humanities,
Social Sciences and Education, 8(8), 106-112. https://doi.org/10.20431/2349-
0381.0808009

Mcbeth, B., Howell, J., Meyers, R., Meyers Associates, R., & Schoedinger, S. (2011).
National Environmental Literacy Assessment, Phase Two: Measuring the
Effectiveness of North American Environmental Education Programs with
Respect to the Parameters of Environmental Literacy ~ Final Research Report
~ for Instruction Staff Development and Evaluation Karen Cifranick, Center for
Instruction Staff Development and Evaluation With.

McBride, B. B. M. C. B., Rewer, C. A. B., Erkowitz, A. R. B., Iteracy, L., & Al, M.
E. T. (2013). Environmental literacy , ecological literacy , ecoliteracy : What do
we mean and how did we get here ?.

Meagher, T. (2010). Looking Inside a Student’s Mind: Can An Analysis of Student
Concept Maps Measure Changes in Environmental Literacy? Electronic Journal
of Science Education, 13(1), 1-28. papers://7ed92360-9572-4d78-9cbf-
e00535d02a25/Paper/p88

Morrison, G., R., Ross, S., J., Morrison J., R. & Kalman, H., K. (2019). Designing
Effective Instruction. Wiley.
https://books.google.co.id/books?hl=id&Ir=&id=0VqGDwWAAQBAJ&oi=fnd&p
g=PR11&dg=Morrison,+G.+R.,+R0ss,+S.+M.,+Kalman,+H.,+%26+Kemp,+J.+
E.+(2012).+Designing++effective+%09instruction.+7+th+edition:+New+york:+
John+Wiley+%26+Sons,+INC&ots=0LGJIVzlg-&sig=257vhDe

Morrone, M., Mancl, K., & Carr, K. (2001). Development of a Metric to Test Group
Differences in Ecological Knowledge as One Component of Environmental
Literacy. The Journal of Environmental Education, 32(4), 33-42.
https://doi.org/10.1080/00958960109598661

NAAEE. (2010). Guidelines for Excellence Preparation & Professional
Development. www.eelink.net

Nazarenko, A. V., & Kolesnik, A. I. (2018). Raising environmental awareness of
future teachers. International Journal of Instruction, 11(3), 63-76.
https://doi.org/10.12973/iji.2018.1135a

Negev, M., Sagy, G., Garb, Y., Salzberg, A., & Tal, A. (2008). Evaluating the
environmental literacy of Israeli elementary and high school students. Journal of
Environmental Education, 39(2), 3-20. https://doi.org/10.3200/JOEE.39.2.3-20

Olah, J., Aburumman, N., Popp, J., Khan, M. A, Haddad, H., & Kitukutha, N. (2020).
Impact of Industry 4.0 on Environmental Sustainability. Sustainability 2020, Vol.
12, Page 4674, 12(11), 4674. https://doi.org/10.3390/SU12114674

Olsson, D., Gericke, N., & Chang Rundgren, S. N. (2016). The effect of
implementation of education for sustainable development in Swedish
compulsory schools — assessing pupils’ sustainability consciousness.
Environmental Education Research, 22(2), 176-202.
https://doi.org/10.1080/13504622.2015.1005057

Onur, A, Sahin, E., & Tekkaya, C. (2012). An investigation on value orientations,
attitudes and concern towards the environment:The case of Turkish elementary
school students. Environmental Education Research, 18(2), 271-297.
https://doi.org/10.1080/13504622.2011.614690

Ozsevgeg, T., Artun, H., & Cerrah, L. (2010). Development of environmental literacy
scale for prospective teachers. Educational Research, 1(September), 239-245.




205

Paden, M. (2012). NAAEE Releases Framework for Assessing Environmental
Literacy: Being Used in 2015 OECD Assessment. Journal of Education for
Sustainable Development, 6(1), 17-19.
https://doi.org/10.1177/097340821100600107

Pauw, J. B., Gericke, N., Olsson, D., & Berglund, T. (2015). The Effectiveness of
Education for Sustainable Development. 15693-15717.
https://doi.org/10.3390/su71115693

PGSD, T. D. (2021). Kurikulum PGSD FKIP UNSRI. Palembang:FKIP Unsri.

Pohan, A.,, A, & Yunus A. S. (2020). Model Pembelajaran RADEC dalam
Pembelajaran Membaca Pemahaman Siswa. Seminar Internasional Riksa Bahasa
XIV. http://proceedings2.upi.edu/index.php/riksabahasa/article/view/1354/1231

Prasetiyo, P., Irawati, M. H., Ibrohim, & Saptasari, M. (2020). Environmental literacy
of high school students. Journal of Physics: Conference Series, 1567(4).
https://doi.org/10.1088/1742-6596/1567/4/042076

Pratama, Y. A., Sopandi, W., & Hidayah, Y. (2019). RADEC Learning Model (Read-
Answer-Discuss-Explain And Create): The Importance of Building Critical
Thinking Skills In Indonesian Context. In International Journal for Educational
and Vocational Studies (Vol. 1, Issue 2).
https://doi.org/10.29103/ijevs.v1i2.1379

Pratama, Y. A., Sopandi, W., Hidayah, Y., & Trihatusti, M. (2020a). Pengaruh model
pembelajaran RADEC terhadap keterampilan berpikir tingkat tinggi siswa
sekolah  dasar.  JINoP  (Jurnal Inovasi Pembelajaran),  6(2).
https://doi.org/10.22219/jinop.v6i2.12653

Pratama, Y. A., Sopandi, W., Hidayah, Y., & Trihatusti, M. (2020b). Pengaruh model
pembelajaran RADEC terhadap keterampilan berpikir tingkat tinggi siswa
sekolah dasar. JINoP (Jurnal Inovasi Pembelajaran), 6(2), 191-203.
https://doi.org/10.22219/jinop.v6i2.12653

Pratiwi, N., Sopandi, W., & Rosdiono, M. (2018a). The Students’ Conceptual
Understandings on Global Warming Through Read-Answer- Disscuss-Explain-
and Create (RADEC) Learning. International Conference on Elementary
Education, 635-639.

Pratiwi, N., Sopandi, W., & Rosdiono, M. (2018b). the Students ° Conceptual
Understandings on Global Warming Through Read-Answer- Disscuss-Explain-
and Create (RADEC) Learning. 635-639.

Raharja, A. A., Wahyu, W., & Sopandi, W. (2020). Analysis of student’s
environmental attitude on the topic of buffer solution. Journal of Physics:
Conference Series, 1521(4). https://doi.org/10.1088/1742-6596/1521/4/042060

Rahayu, A. H., Sopandi, W., Anggraeni, P., Tursinawati, T., & Septinaningrum, S.
(2021). Keterampilan Berpikir Kritis Mahasiswa PGSD Melalui Model Read-
Answer-Discuss-Explain-and Create (RADEC) Berorientasi Masalah. Jurnal
Educatio FKIP UNMA, 7(3), 680-686.
https://doi.org/10.31949/EDUCATIO.V713.1170

Ramdani, 1., Sopandi, W., & Wahyu, W. (2021). Students’ Creativity in Hydrocarbon
and Crude Oils with RADEC Model-based Augmented Reality (AR). The 1st
International ..., 584(Icorsh  2020), 1045-1049. https://www.atlantis-
press.com/article/125962408.pdf

Riandari, F., Susanti, R., & Suratmi. (2018). The influence of discovery learning
model application to the higher order thinking skills student of Srijaya Negara
Senior High School Palembang on the animal kingdom subject matter. Journal of




206

Physics:  Conference  Series,  1022(1).  https://doi.org/10.1088/1742-
6596/1022/1/012055

Riyani, Y., Politeknik, J. A., Pontianak, N., Ahmad, J.,, Pontianak, Y., &
Koresponden, A. (2015). Faktor-faktor yang Mempengaruhi Prestasi Belajar
Mahasiswa (Studi pada mahasiswa Jurusan Akuntansi Politeknik Negeri
Pontianak). http://repository.polnep.ac.id/xmlui/handle/123456789/354

Roczen, N., Kaiser, F. G., Bogner, F. X., & Wilson, M. (2014). A Competence Model
for Environmental Education. https://doi.org/10.1177/0013916513492416

Rohman, A. (2012). Pembiasaan sebagai Basis Penanaman Nilai-Nilai Akhlak
Remaja. Nadwa, 6, 155-177.

Romanow, D., Napier, N. P., & Cline, M. K. (2020). Using active learning, group
formation, and discussion to increase student learning: A business intelligence
skills analysis. Journal of Information Systems Education, 31(3), 218-231.

Rosa, C. D., & Collado, S. (2019). Experiences in nature and environmental attitudes
and behaviors: Setting the ground for future research. Frontiers in Psychology,
10(APR), 1-9. https://doi.org/10.3389/fpsyq.2019.00763

Roth, & Charles, E. (1992). Environmental Literacy: Its roots, evolution, and
directims in the 1990s. ERIC Clearinghouse for Science, Mathematics, and
Environmental Education.

Rustam, A., Wang, Y., & Zameer, H. (2020). Environmental awareness, firm
sustainability exposure and green consumption behaviors. Journal of Cleaner
Production, 268, 122016. https://doi.org/10.1016/j.jclepro.2020.122016

Saltan & Divarsi, O. F. (2017). Using Blogs to Improve Elementary School Students’
Environmental Literacy in Science Class. European Journal of Educational
Research, 6(3), 347-355. https://doi.org/10.12973/eu-jer.6.3.347

Sari, P. A. P. (2020). Hubungan literasi baca tulis dan minat membaca dengan hasil
belajar bahasa indonesia. Journal for Lesson and Learning Studies, 3(1), 141-
152.

Saribas, D. (2015). Investigating the Relationship between Pre- Service Teachers ’
Scientific Literacy , Environmental Literacy and Life-Long Learning Tendency.
Science Education International, 26(1), 80—100.

Saribas, Deniz, Teksoz, G., & Ertepinar, H. (2014). The Relationship between
Environmental Literacy and Self-efficacy Beliefs toward Environmental
Education. Procedia - Social and Behavioral Sciences, 116, 3664-3668.
https://doi.org/10.1016/j.sbspro.2014.01.820

Satria, E., & Sopandi, W. (2019). Applying RADEC model in science learning to
promoting students’ critical thinking in elementary school. Journal of Physics:
Conference Series, 1321(3). https://doi.org/10.1088/1742-6596/1321/3/032102

Scullion Phillip. (2013). Effective dissemination strategies. Nurse Researcher.
https://www.proquest.com/openview/594763837de4b919465130e9c87d623e/1?p
g-origsite=gscholar&cbl=33100

Segara, N. B. (2015). Education for sustainable development (ESD) sebuah upaya
mewujudkan kelestarian lingkungan. Sosio didaktika: Social Science Education
Journal, 2(1). https://doi.org/10.15408/sd.v2i1.1349

Setiawan, Dadan, hartati, & Sopandi, W. (2019). Kemampuan Menulis Teks
Eksplanasi Siswa Kelas 5 Sekolah Dasar Melalui Model Read, Answer,
Disscuss, Explain, And Create. 44(12), 2-8. https://doi.org/10. 19540 /j. cnki.
cjcmm. 20190128. 002

Setiawan, D., Sopandi, W., & Hartati, T. (2020). The influence of read, answer,




207

disscuss, explain, and create (RADEC) learning model on the concept mastery of
elementary school students on the water cycle topic. Journal of Physics:
Conference Series, 1521(4). https://doi.org/10.1088/1742-6596/1521/4/042113

Setiawan, Dadan, Hartati, T., Sopandi, W., & Indonesia, U. P. (2020). Effectiveness
of Critical Multiliteration Model With Radec Model on the Ability of Writing
Explanatory Text. EduHumaniora | Jurnal Pendidikan Dasar Kampus Cibiru,
12(1), 1-14. https://doi.org/10.17509/eh.v12i1.17445

Shah, S. H. H., Lei, S., Ali, M., Doronin, D., & Hussain, S. T. (2020). Prosumption:
bibliometric analysis using HistCite and VOSviewer. Kybernetes, 49(3), 1020—
1045. https://doi.org/10.1108/K-12-2018-0696/FULL/XML

Shekhar, Gupta, A., & Valeri, M. (2021). Mapping research on family business in
tourism and hospitality: a bibliometric analysis. Journal of Family Business
Management, ahead-of-print(ahead-of-print). https://doi.org/10.1108/JFBM-10-
2021-0121/FULL/XML

Shutaleva, A., Nikonova, Z., Savchenko, I., & Martyushev, N. (2020). Environmental
education for sustainable development in Russia. Sustainability (Switzerland),
12(18), 1-26. https://doi.org/10.3390/su12187742

Siddig, M. N., Supriatno, B., & Saefudin, S. (2020). Pengaruh penerapan problem
based learning terhadap literasi lingkungan siswa SMP pada materi pencemaran
lingkungan. Assimilation: Indonesian Journal of Biology Education, 3(1), 18-24.
https://doi.org/10.17509/aijbe.v3i1.23369

Singh-Pillay, A. (2020). Pre-service Technology Teachers’ Experiences of Project
Based Learning as Pedagogy for Education for Sustainable Development.
Universal  Journal of Educational Research, 8(5), 1935-1943.
https://doi.org/10.13189/ujer.2020.080530

Siregar, L. S., Wahyu, W., & Sopandi, W. (2020). Polymer learning design using
Read, Answer, Discuss, Explain and Create (RADEC) model based on Google
Classroom to develop student’s mastery of concepts. Journal of Physics:
Conference Series, 1469(1). https://doi.org/10.1088/1742-6596/1469/1/012078

Skills, P. for 21st century. (2015). Framework for 21st Century Learning.
www.21centuryskills.org

Sopandi, W. (2017). The quality improvement of learning processes and
achievements through the read-answer-discuss-explain-and create learning model
implementation. Proceeding 8th Pedagogy International Seminar 2017:
Enhancement of Pedagogy in Cultural Diversity Toward Excellence in
Education, 8(229), 132-139.

Sopandi, W., Agustin, M., Gumala, Y., Anggraeni, P., & Rahayu, A. H. (2020).
Improving Creative Thinking Ability of Prospective Elementary School Teachers
through Read-Answer-Discuss-Explain-and Create (RADEC) Project-Oriented
Learning Model. In The 2nd International Conference on Elementary Education
(Vol. 2, Issue 1, pp. 1298-1308).

Srbinovski, M., Erdogan, M., & Ismaili, M. (2010). Environmental literacy in the
science education curriculum in Macedonia and Turkey. Procedia Social and
Behavioral Sciences, 2(2), 4528-4532.
https://doi.org/10.1016/j.sbspro.2010.03.725

Stevenson, K. T., Carrier, S. J., & Peterson, M. N. (2014). Evaluating strategies for
inclusion of environmental literacy in the elementary school classroom.
Electronic Journal of Science Education, 18(8).

Sugrah, N. U. (2020). Implementasi teori belajar konstruktivisme dalam pembelajaran




208

sains. Humanika, 19(2), 121-138. https://doi.org/10.21831/hum.v19i2.29274

Sukardi, R. R., Sopandi, W., & Riandi, R. (2021). Repackaging RADEC learning
model into the online mode in science class. Journal of Physics: Conference
Series, 1806(1). https://doi.org/10.1088/1742-6596/1806/1/012142

Sukmadinata, N. S. (2014). Pengembangan Kurikulum Teori dan Praktik. cet ke-
XVII. PT Remaja Rosdakarya.

Sukmawati, D., Sopandi, W., & Sujana, A. (2019). The Application of Read-Answer-
Discuss-Explain-and Create (RADEC) Models to Improve Student Learning
Outcomes in Class V Elementary School on Human Respiratory System. In The
2nd International Conference on Elementary Education (Vol. 2, pp. 1734-1742).

Siimen, Ozlem Ozgakir & Calisici, H. H. (2016). Pre-service Teachers > Mind Maps
and Opinions on STEM Education Implemented in an Environmental Literacy
Course.  Educational  Sciences:  Theory &  Practice, 459-476.
https://doi.org/10.12738/estp.2016.2.0166

Sun, M., Wang, M., Wegerif, R., Peng, J. (2022). How do students generate ideas
together in scientific creativity tasks through computer-based mind mapping?
Computers & Education, 104359.
https://doi.org/https://doi.org/10.1016/j.compedu.2021.104359

Suparmoko, M. (2020). Konsep Pembangunan Berkelanjutan Dalam Perencanaan
Pembangunan Nasional dan Regional. Jurnal Ekonomika Dan Manajemen, 9(1),
39-50. https://journal.budiluhur.ac.id/index.php/ema/article/download/1112/814

Supriatna, N. (2017). Ecopedagogy membangun kecerdasan ekologis dalam
pembelajaran. Rosda.

Supriatna, N. (2018). Prosa dari Praha Narasi Historis Masyarakat Konsumen Era
Kapitalisme Global. Bandung: Rosda.

Supriatna, N., Romadona, N. F., Saputri, A. E., Darmayanti, M., & Indonesia, U. P.
(2018). Implementasi Education for Sustainable Development (ESD). Primaria
Educationem Journal, 1(2), 80-86.
http://journal.unla.ac.id/index.php/pej/article/view/1077/748

Suratmi, Supriatna, N., Sopandi, W., Wulan, A., R. (2022). Environmental literacy; a
Bibliometric Analysis. Draf Artikel.

Suratmi, S., Supriatna, N., Sopandi, W., Wulan, A., R. (2022). Lectures during the
COVID-19 Pandemic Using the Education for Sustainability Development
Oriented RADEC Learning Model.Cypriot Journal educational Science.

Suratmi, S., Laihat, L., & Santri, D. J. (2018). Development of Teaching Materials
Based on Local Excellences of South Sumatera for Science Learning in
Elementary School. Jurnal Penelitian Dan Pembelajaran IPA, 4(1), 35-50.
https://doi.org/10.30870/JPPI1.VV411.3336

Suryanti, D., Sinaga, P., & Surakusumah, W. (2018). Improvement of Students’
Environmental Literacy by Using Integrated Science Teaching Materials. 10P
Conference  Series:  Materials Science and Engineering, 306(1).
https://doi.org/10.1088/1757-899X/306/1/012031

Syakur. (2017). Education for Sustainable Development (ESD) sebagai Respon dari
Isu Tantangan Global melalui Pendidikan Berkarakter dan Berwawasan
Lingkungan yang Diterapkan pada Sekolah Dasar, Sekolah Menengah dan
Kejuruan di Kota Malang. Eduscience, 1(1), 37-47.

Tabucanon, A. S., Xue, W., & Fujino, T. (2019). Assessing alteration of leaf litter
breakdown rate influenced by dam operation in Nakatsugawa River and Arakawa
River, Central Japan. Watershed Ecology and the Environment, 1(January), 1-9.




209

https://doi.org/10.1016/j.wsee.2018.12.001

Ted J, N. B., Fenwick English, by W., Kaufman Professor of Psychology, R. A.,
Behavior, H., & Della-Dora, D. (1975). Needs Assessment: A Focus for
Curriculum Development. Association for Supervision and Curriculum
Development, 1701 K Street, N.W., Suite 1100, Washington, D.C. 20006 (Stock
No. 611-75048, $4.00).

Tessmer, M. (2005). Planning and Conducting Formative Evaluations. Routledge.

Tilbury, D. (2011). Higher Education’s Commitment to Sustainability: From
Understanding to Action. Journal of Education for Sustainable Development,
6(2), 361-361. https://doi.org/10.1177/0973408213475380g

Timur, S., Timur, B., & Yilmaz, S. (2013). Determining primary school candidate
teachers’ levels of environmental literacy. Anthropologist, 16(1-2), 57-67.
https://doi.org/10.1080/09720073.2013.11891335

Tristananda, P. W. (2018). Membumikan Education for Sustainable Development
(Esd) Di Indonesia Dalam Menghadapi Isu-Isu Global. Purwadita, 2(2), 42—-49.

Tuncer, G., Tekkaya, C., Sungur, S., Cakiroglu, J., Ertepinar, H., & Kaplowitz, M.
(2009). Assessing pre-service teachers ~ environmental literacy in Turkey as a
mean to develop teacher education programs. 29, 426-436.
https://doi.org/10.1016/j.ijedudev.2008.10.003

Unesco. (2018). Integration Education for Sustainable development (ESD) in Teacher
Education in South-East Asia. UNESCO.

UNESCO. (2014a). Education for Sustainable Development. Education for
Sustainable Development. https://doi.org/10.4324/9781315299235

UNESCO. (2014b). UNESCO Roadmap for Implementing the Global Action
Programme on Education for Sustainable Development. In Unesco.

UNESCO. (2016). Education for people and planet: Creating Sustainable future for
all. http://www.unesco.org/open-

UNESCO. (2018). UNESCO ESD Youth Conference Conference Booklet with
Participants ° Profiles Youth Saves the Planet.

United Nations. (2015). The 2030 Agenda for sustainable development.
https://doi.org/10.1201/b20466-7

United Nations. (2016). Education for people and planet : Education for people and
planet.

Utami, F. (2019). Upaya meningkatkan literasi lingkungan siswa sma melalui
pembelajaran berbasis masalah pada materi ekosistem. In Universitas
Pendidikan Indonesia.

Volk, T., & McBeth, W. (1997). Volk, T., & McBeth, W. (1997). Environmental
literacy.GoogleCendekia.
https://scholar.google.com/scholar?hl=id&as_sdt=1%2C5&q=V0lk%2C+T.%2C
+%26+McBeth%2C+W.+%281997%29.+Environmental+literacy+in+the+Unite
s+States%3A+What+should+be%3F+What+is%3F+Getting+from+here+to+ther
e.+A+report+funded+by+the+U.S.+Environmental+Protection

Wals, A, E. J & Kieft, G. (2010). Education for sustainable development. In
Environment (Vol. 51, Issue 2). https://doi.org/10.3200/ENVT.51.2.08-10

Wheeler, T., & Von Braun, J. (2013). Climate Change Impacts on Global Food
Security. Science, 341(6145), 508-513.
https://doi.org/10.1126/SCIENCE.1239402

Wildova, R., & Kropackova, J. (2015). Early Childhood Pre-reading Literacy
Development. Procedia - Social and Behavioral Sciences, 191, 878-883.




210

https://doi.org/10.1016/j.sbspro.2015.04.418

Wong, C. A., Afandi, S. H. M., Ramachandran, S., Kunasekaran, P., & Chan, J. K. L.
(2018). Conceptualizing environmental literacy and factors affecting pro-
environmental behaviour. International Journal of Business and Society, 19(S1),
128-1309.

Wood, A. T., & Anderson, C. H. (2001). The Case Study Method: Critical Thinking
Enhanced by Effective Teacher Questioning Skills. Annual International
Conference of the World Association for Case Method Research & Application,
1-12.

Yavetz, B., Goldman, D., & P¢’er, S. (2009). Environmental literacy of pre-service
teachers in Israel: a comparison between students at the onset and end of their
studies. Environmental Education Research, 15(4), 393-415.
https://doi.org/10.1080/13504620902928422

Zachariadis, T., Zachariadis, & Theodoros. (2016). After “dieselgate”: Regulations or
economic incentives for a successful environmental policy? AtmEn, 138, 1-3.
https://doi.org/10.1016/J. ATMOSENV.2016.04.045

Zain, N. A., & Aiyub, K. (2021). Sorotan literatur bersistematik terhadap kompetensi
guru menerapkan konsep pendidikan untuk pembangunan lestari dalam
pengajaran. Malaysian Journal of Society and Space, 17(4), 74-90.
https://doi.org/10.17576/ge0-2021-1704-06




