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1. IDENTITAS PENELITIAN

A. JUDUL PENELITIAN

Pengembangan Model Kurikulum Terpadu Pendidikan Dasar Berbasis Ethnopedagogy Untuk
Membangun Literasi Kebencanaan Menuju Masyarakat Tangguh Bencana Alam Dan Covid 19
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6. HASIL PENELITIAN

A. RINGKASAN: Tuliskan secara ringkas latar belakang penelitian, tujuan dan tahapan metode penelitian, luaran
yang ditargetkan, serta uraian TKT penelitian.

Akhir-akhir ini bencana alam kerap terjadi di tanah air kita, seperti gempa bumi,
tsunami, banjir, tanah longsor, dan lain-lain. Selain bencana alam tersebut, baru-baru ini
masyarakat Indonesia sedang menghadapi bencana nonalam yang dinyatakan sebagai
bencana nasional, yaitu Covid-19. Bencana tersebut selain menimbulkan kerugian material
dan korban jiwa, juga menyisakan kerapuhan mental. Faktanya, meskipun sebagian besar
masyarakat kita tinggal dan berdampingan dengan bencana, akantetapi kesadaran
(awareness) dan literasi kebencanaan masyarakat masih sangat rendah. Hal ini terlihat dari
banyaknya korban jiwa. Hampir semua negara yang secara geografis terletak di daerah
rawan bencana alam telah memiliki kurikulum kebencanaan secara kompehensif sejak pra-
sekolah hingga perguruan tinggi, namun tidak dengan negara kita. Apalagi, kurikulum yang
mengintegrasikan bencana Covid -19. Mengingat tidak sedikit anak-anak usia sekolah dasar
yang menjadi korban bencana alam dan untuk menekan semakin banyaknya korban Covid-
19, maka pengembangan kurikulum kebencanaan pada level pendidikan dasar, merupakan



salah satu alternatif solusi penanganan kebencanaan nasional. Selain itu, belum ada
perkiraan yang pasti kapan bencana Covid-19 ini akan mereda. Dalam jangka Panjang
penelitian ini bertujuan untuk membentuk masyarakat melek dan tangguh bencana melalui
peningkatkan literasi kebencanaan dan daya tahan mental-psikologis-fisik (resilience)
masyarakat, terutama anak-anak usia SD. Adapun dalam upaya menciptakan pembentukan
resilience yang berkelanjutan (sustainable), maka dalam jangka pendek, penelitian ini akan
difokuskan pada target khusus: (1) Mengembangkan model kurikulum terpadu (integrated
curriculum), dengan mengintegrasikan indigenous knowledge warisan budaya bangsa yang
akrab dan berdampingan dengan bencana dalam bentuk program pembelajaran tematik
terpadu berbasis ethnopedagogy; (2) mengembangkan perangkat teknologi mobile learning
dalam konteks psyco-social untuk membangun literasi dan ketangguhan (resilience)
masyarakat. Penelitian ini merupakan penelitian dan pengembangan (Research and
Development) direncanakan akan dilaksanakan selama 2 tahun, dengan tahapan: Pada
tahun pertama telah dilakukan kajian teori berdasarkan literatur dan hasil-hasil penelitian
serta kajian empirik (observasi) serta Pengembangan desain model kurikulum terpadu
(integrated curriculum). Pada tahun pertama telah dihasilkan existing condition siswa dan
guru yang digunakan sebagai acuan dalam mengembangkan model kurikulum terpadu yang
direncanakan. Selain itu, dihasilkan luaran wajib berupa 3 artikel yang terbit pada prosiding
internasional terindeks scopus pada International Conference The 2nd SEA STEM 2021,
ICOPE 2021, dan Young Scholar Symposium On Science Education And Environment
(YSSSEE) 2020. Sementara, luaran tambahan tahun pertama berupa draf draft paten proses
yang dengan judul “SURVIVE (STEM Unit for Reducing Vulnerability using Interdisciplinary in
VUCA Environments) Panduan/Kerangka Kerja untuk Integrasi Pendekatan Interdisipliner
STEM dalam Pembelajaran Sains di Wilayah Risiko Bencana”. Pada tahun kedua dilakukan
ujicoba terbatas dan Pilot project implementasi model kurikulum terpadu yang didukung oleh
penataan kultur sekolah. Pada tahun kedua ini telah dilakukan sosialisasi dan pemodelan
terkait kurikulum yang dikembangkan dan penetapan guru model dalam menerapkan uji
coba trebatas hasil pengembangan.

B. KATA KUNCI: Tuliskan maksimal 5 kata kunci.

Ethnopedagogy; literasi kebencanaan; tangguh bencana; STEM; IPA

Pengisian poin C sampai dengan poin H mengikuti template berikut dan tidak dibatasi jumlah kata atau halaman
namun disarankan seringkas mungkin. Dilarang menghapus/memodifikasi template ataupun menghapus penjelasan di
setiap poin.

C. HASIL PELAKSANAAN PENELITIAN: Tuliskan secara ringkas hasil pelaksanaan penelitian yang telah dicapai
sesuai tahun pelaksanaan penelitian. Penyajian dapat berupa data, hasil analisis, dan capaian luaran (wajib dan
atau tambahan). Seluruh hasil atau capaian yang dilaporkan harus berkaitan dengan tahapan pelaksanaan
penelitian sebagaimana direncanakan pada proposal. Penyajian data dapat berupa gambar, tabel, grafik, dan
sejenisnya, serta analisis didukung dengan sumber pustaka primer yang relevan dan terkini.




Pengisian poin C sampai dengan poin H mengikuti template berikut dan tidak dibatasi jumlah kata atau halaman namun
disarankan seringkas mungkin. Dilarang menghapus/memodifikasi template ataupun menghapus penjelasan di setiap poin.

C. HASIL PELAKSANAAN PENELITIAN: Tuliskan secara ringkas hasil pelaksanaan penelitian yang telah dicapai
sesuai tahun pelaksanaan penelitian. Penyajian dapat berupa data, hasil analisis, dan capaian luaran (wajib dan atau
tambahan). Seluruh hasil atau capaian yang dilaporkan harus berkaitan dengan tahapan pelaksanaan penelitian
sebagaimana direncanakan pada proposal. Penyajian data dapat berupa gambar, tabel, grafik, dan sejenisnya, serta
analisis didukung dengan sumber pustaka primer yang relevan dan terkini.

Hasil pelaksanaan pada tahun kedua meliputi desain kurikulum/program pembelajaran, sosialisasi dan
pemodelan, dan implementasi oleh guru model. Adapun keterlaksanaan 3 tahap tersebut secara rinci sebagai
berikut:

A. Tahap Desain Kurikulum

Telah dikembangakn desian kurikulum pendidikan dasar berbasis ethnopedagogy di kabupaten pesisir barat
pada tahun pertama. Pada tahun kedua ini direncanakan untuk uji coba pilot project penelitian dengan
melibatkan 2 guru model. Tahapa awal desain kurikulum yang kami lakukan yaitu, survey kondisi pendidikan
yang meliputi siswa, kebudayaan, guru, dan letak geografis Kabuoaten Pesisir Barat, Sleanjutnya, dilakukan
analisis Kompetensi Inti (KI) dan Kompetensi Dasar (KD) pada tingkat Sekolah Menengah Pertama (SMP)
untuk dapat memetakan materi yang dapat diintegrasikan dengan bencana alam dan covid-19. Hasil analisis ini
berupa Rencana Pelaksanaan Pembelajaran pada 4 topik yaitu sistem pernapasan, mitigasi bencana, sistem
pernapasan, dan bioteknologi. Adapun hasil tersebut secara rinci dijabarkan sebagai berikut:

1) Sistem pernapasan
Secara lengkap dapat diakses pada link:

https://docs.google.com/document/d/131042Uy10LU300z cbwG477UWIRRczUy/edit?usp=sha
ring&ouid=102373038866739361399& rtpof=true&sd=true

EENCANA PELAKSANAAN PEMBELAJARAN

Satnan Pendidikan : BAIP Megen
Mata Pelajaran :IPA
Eelas / Semester : VIO / Gamgil
Tahon Pelajaran 1202102022
Matar: Pokok : Bistern Pernapasan
Alokas Waktu 13 Mmegzux 3 TP (@40 menit
Tujuan Pembelajaran Penilaian Hasil Belajar

Selama dan setelsh mengikutl kegiatan pembelajaran daring peserta didik dapat | 1. Tesf ferfulis - terkait
menguasai KT} 3.4 dan 4.4 ditunjukan dengan mampu : (3.4.1) Mengidentifilasi indikator (34.1),
struktur dan fungsi akar, betang, daun, dan bunga. (3.4.2) Mengidentifikasi struktur (342)., (343). dan
dan fingsi janngan tombuhan (3.4.3) Menganalizis karakteristik tumbuhan yang (3440

hidup di pesisir pantai, dataran, rendah dan dataran tinggi ditinjan dan struktur dan | 2. Pengomaron - terkait
fimgsi jarmgannyva, (3.4.4) hMenpanalizis berbapai aplikasi telmologi vang terinspirasi indikator (3.9.6)

dari struktur dan fimgsi jarngan tumbuban, dan (4.9.1) Merancang tekmologi [ 3. Praktit :© ferkait

sederhana yang terinspiras dan struktur tombuhan indikator (3.4.4) dan
(441)

Eeterangan:

& Pencapaian indikator 3.4.1, 342 343 dilakukan pada Perternan [
s Pencapaizn indikeztor 3.4.4 dan 4.4.1 dilakukan pada Pertemuan I1

Kegiatan Pembelajaran

Pertemuan 1 (Synchronous)

»  Gum mempersizplan platform webinar (zoom, google meets, microsoft teams, webex atan platform lanya),
mengundang pezerta didik, membula pembelajaran dan melaluban prezensi.

*  Gum memberikan apersepsi mengenai strukdur dan fimgsi jaringan tumbuhan vang diaplikasikan dalam
berbapai telmologi vang tersedia pada tautan hitpsywwarvoutube comwatcht=0CCIEISOVEM
(Technology/STEM)

= Gum memberikan pertanyaan pengarah kepada peserta didik sebagai berikut.

a  Apakah kamu pernah mengamati bagian-bagian fumbuhan secara sekzama?
b Apakah kamu tahu strultur dem fumgsi dari masing-masing organ dam jaringan peryusun



https://docs.google.com/document/d/13Io42Uy1OLU300z_cbwG477UWIRRczUy/edit?usp=sharing&ouid=102373038866739361399&rtpof=true&sd=true
https://docs.google.com/document/d/13Io42Uy1OLU300z_cbwG477UWIRRczUy/edit?usp=sharing&ouid=102373038866739361399&rtpof=true&sd=true

2) Mitigasi Bencana

Secara lengkap dapat diakses melalui link:

https://docs.google.com/document/d/12mO4iHvT QqtAMoLxral cajyhgaAn4hZ/edit?usp=sharing&ouid=

102373038866739361399&rtpof=true&sd=true

RENCANA PELAKSANAAN PEMBELAJARAN

Satnan Pendidilcan : BMP

Mata Pelajaran (IPA

Kelas /Semestar : VII/ Genap

Tahum Pelajaran : 20202021

Alokasi Waktu : 4 Partemuan (6 x 40 menit)

Tujuan Pembelajaran

Setelah mengikuti kegiatan pembelajaran danng peserta didik dapat menzuasa KD 3.10,
4.10 ditunjukkan dengan mampu: (1) menjelaskan tindakan pengurangan resiko
sebelum, pada saat, dan pasca bencana sesuai ancaman bencana di daerghnya, (2)

Penilaian Hazil Belajar
1. Psnugasan & Test
tertuliz H tarkait
mdikator (1), (1), dan

Menjelaskan langkah-langkah protokol Kesehatan pencegahan Covid-19, (3)| (0 .
Menjelaskan hal-hal yang harus dilakukan saat dan setelah terjangkit Covid-19, (4) Z-Pwﬂ o tarkait
Membuat poster berisi upaya pengurangan resiko dan dampak bencana alam serta mdikator (), (7) dan
tindakan penyelamatan diri pada saat terjadi bencana sesuai dengan jenis ancaman (8) .
3. Proyek terkait
bencana di daerahnya, (5) Membuat poster tentang protokol Kelsehatan pencegahan - L
Covid-19, (&) Mempresentasikan hal-hal yang harus dilakukan saat dan setelah ?‘;ﬂw indikator (4,

terjangkit Covid-19 {7) Melakukan percobaan ‘Bagaimana Sabun Membunuh Virus®,

(8] menunjukkan perilakm diziplin, bertanggnnz jawab, kreatif, } fkeatif.

Kegiatan Pembelajaran

Pertemuan 1 (3 x 40 Menit)

= Melalm Google Clazsroom, guru mem-posting modul dan vidso tentang bencana alzm sebazal bahan ekeplorasi
mandin siswa

= Melalm Grogle Classroom, zurn meminta siswa untuk memilih zalzh sztu bencana alam yang rawan terjadi di
daerah tempat tinggal merska. Lalu membuat poster vang berizi hal-hal yang harus dilakukan sebelum, zaat, dan
satalah bencana alam tersebut.

= Melalm Whatsapp dan kolom komentar Googls Claszroom, Guru memberikan bimbingan kepada siswa berkaitan
denzan pembelajaran dan penuzasan.

= Guru menzinformasikan tugas dinpload paling akhir sebalum perfemuan minggu

Pertemuan 2 (3 x 40 Menit)
= Melalm Googls Classroom, gum mem-posting modul Mitizasi Bencana Covid sebagai bahan eksplorasi mandin

= Melalwi Googls Clazoreom, guruo meminta siswa untuk Kegiatan 1 pada Modul tentang
Langkah-langkzah Protokel Kesehatan dalam pencegahan Covid-19.
Melalui Whatsapp dan kolom 1 tar Google Cl Guru

herikan bimbingan kepada sizwa berkaitan

3) Sistem pernapasan
Secara lengkap dapat diakses melalui link:
https://docs.google.com/document/d/1nS62MY oA3EPT8yd-
99Pv73TJBEK6fbyJ/edit?usp=sharing&ouid=102373038866739361399&rtpof=true&sd=true

RENCANA PELAKSANAAN PEMBELAJARAN

Satuan Pandidikan - 8MP Negeri

Mata Pelajaran -IPA

Kelas / Semestar - VIL/ Genap

Tahun Pelajaran - 202142022

Ivlateri Pokok - Sistem Pemapaszan

Algkazi Walktn 3 Mingzu x 4 TP @40 menit
Tujuan Pembelajaran Penilaian Hasil Belajar
Selama den setelsh mengilam kegiatan pembelajaran daring peserta didik dapat | 1. Jes? dermwlis @ terbait
menguasal KD 39 dan 4.9 dihmjukan dengan mampu : (3.9.1) Menjelaskan indileator (3.9.1),
pengertian bemapas den respirasi, (3.9.2) Menyelidiki frekuensi pemapasan pada (3.9.2), (3.9.3),
manusia. (3.9.3) Menganalisis faktor yang mempengarubi freluensi pemapasan (3.94), (387, dan
manusia. (3.9.4) Mengamalisiz keterkaitan antara strubtuwr dan  fungsi organ (3.9.8)
pemapasan manusia, (3.9.5) Mengidentifikas) mekanisme pemapasan dada dan | 2, Pemgomatan : terkat
pemapasan perut, (3.9.6) Mengulur macam-macam velume pemapasan manusia, indilkator (3.9.6)

(3.59.7) Menjelaskan macam-macam gangguan sistem azan manusia, upaya | 3. Prakit - terkait
pencegahan dan penanggulanganmyva, (3.9.8) Menganalisis dampak pencemaran indikator (3.9.5) dan
udara dan Covid-19 terhadap kesehatan sistem pemapasan mamusia, dan (4.9.1) (4.9.1)

Membuzt poster tentang upaya menjzga kesehatan sistem pernapasan.

Eeterangan:
» Pencapaizn mdikator 3.9.1 - 3.9.5 dilakakan pada Pertenman I
# Pencapaizn mdikator 3.9.6 dilakukan pada Perternuan IT
# Pecanapaian indikater 3.9.7, 3.9.8, dan 4.9.1 dilalukan pada Pertemuan III
Kegiatan Pembelajaran
Pertemuan 1 (Synchronous)
»  Guru mempersiapkan plafform webinar (zoom, google meets, microsoff teams, webex atau plafform
lainya), mengundang peserta didik, membuka pembelajaran dan melakmkan presensi.



https://docs.google.com/document/d/12mO4iHvTQqtAMoLxra1_cajyhgaAn4hZ/edit?usp=sharing&ouid=102373038866739361399&rtpof=true&sd=true
https://docs.google.com/document/d/12mO4iHvTQqtAMoLxra1_cajyhgaAn4hZ/edit?usp=sharing&ouid=102373038866739361399&rtpof=true&sd=true
https://docs.google.com/document/d/1nS62MYoA3EPT8yd-99Pv73TJBEk6fbyJ/edit?usp=sharing&ouid=102373038866739361399&rtpof=true&sd=true
https://docs.google.com/document/d/1nS62MYoA3EPT8yd-99Pv73TJBEk6fbyJ/edit?usp=sharing&ouid=102373038866739361399&rtpof=true&sd=true

4) Bioteknologi
Secara lengkap dapat diakses melalui link:
https://docs.google.com/document/d/1gOPO7EA8nBIOyYidpIm4jHgMricGp3X9D/edit?usp=sharing&o
uid=102373038866739361399&rtpof=true&sd=true

RENCANA PELAKSANAAN PEMBELAJARAN

Satuan Pendidikan : P Negeri 37 Pesizir Barat

Mata Pelajaran cIPA
Kelas /Semester : IX/ Genap
Tahun Pelajaran : 202172022
Aloleasi Waldu - 3 Pertemuan (8 JP x £0 memt
Tujuan Pembelajaran Penilaian Hasil

Setelah mengikuti kegiatan pembelajaran darmg peserta didik dapat menguasai KD 3.7, | Belajar

47 ditmjuldean dengan mampu (1) memshami prinsip dasar biotelmolegl | 1. Penugasan & Test

konvensional dan biotelmologi modem, (2) menggunakan kensep biotelmologl dalam | fersuwfis @ terkait

mengidentifikasi penerapan biotelmologl kenvensional di bidang pangan, (3) | indikator (1), (2], (3),

memahami prinsip telmologi vang digumskan dalam biotelmologi modem, (4) | (4, (5), (6) dan (7).

menjelaskan dampak dari penerapan biotelmologi bagi kehidupan manusia, (3) | 2. Pergamatan © terkait

membuat produk bictelmologl komvensional dalam bidang pangan (nata de coco), (6) | indikator (8)

Membuat laporan produk biotelmologi dan mempresentasikannya sesual petunjuk gun,

(7) memmjuldean perilalu rasa mgn tahu, disipling teliti, bertanggung jawab, kxitis,

Kegiatan Pembelajaran

Pertemuan 1 (120 menit)

»  Melalui WA grup kelas guru mengingathan peserta didik untuk segera bergabung di google classroom.

= Melalu chat di forum, gum menanyakan kabar peserta didik dan kesizpan serta kehadiran siswa dalam
mengikuti pembelzjaran darmg dan menginpatkan peserta didik untub: memboka link liveworksheet vang
telah dishare di Google Classtoom

* Melalm liveworkshest peserta didik membaca dan menvimak video tentang maten pembelajaran Laha,
peserta didik mengerjakan latthan soal.

»  Melalm web mesting, gum memberikan umpan ballk terhadap hasil jawaban peserta didik di liveworlkshesst
dan berdiskusi dengan peserta didik tentang produk biotzlmologi konvensional apa aja yang bisa dibuat oleh
masyarakat Pesisir Barat berkenasn dengan sumber dava alam sefempat. Produk biotelmologi mi sebaga
salah satu ketahanan pangan saat pandemu Covid-1% dan meninglatkan milal jual vang lebih tinggi pada
pemanfaatan hasil perkebunan di Pesisir Barat

B. Sosialisasi dan Pemodelan
Pada tahap ini telah dilakukan sosialisasi dan pemodelan mengenai kurikulum yang dikembangkan oleh
Peneliti. Sosialisasi yang dilakukan dengan tema pembalajaran IPA di masa pandemi ini diikuti oleh
seluruh guru IPA yang tergabung dalam MGMP IPA Kab. Pesisir Barat. Kegiatan ini juga dihadiri oleh
Kabid Dikdas Dinas Pendidikan Kab. Pesisir Barat, Erik Putra, A.R. S.Pd. Peserta sangat antusias
mengikuti sosialisasi tersebut. Selain itu, dilakukan pula sosialisasi mengenai kurikulum Pendidikan Dasar
berbasis Ethnopedagogy oleh Peneliti (Gambar 1)

OOt

WORKSHOP DAN FOCUS GROUP DISCUSSION BLENDED LEARNING
TERINTEGRASI STEM MGMP IPA KABUPATEN PESISIR BARAT

-
=
-
-
=
-
-

Gambar 1. Sambutan oleh Kabid Dikdas Dinas Pendidikan Kab. Pesisir Barat (kiri) dan sosialisasi
kurikulm pendidikan dasar berbasis ethnopedagogy oleh tim peneliti (kanan)


https://docs.google.com/document/d/1g0PO7EA8nBlOyidplm4jHgMr1cGp3X9D/edit?usp=sharing&ouid=102373038866739361399&rtpof=true&sd=true
https://docs.google.com/document/d/1g0PO7EA8nBlOyidplm4jHgMr1cGp3X9D/edit?usp=sharing&ouid=102373038866739361399&rtpof=true&sd=true

Saat pelaksanaan sosialisasi, dilakukan sebagai survey pemahaman guru mengenai pembelajaran berbasis
blended learning, stem, dan flipped classroom yang merupakan bagian dari proses pembelajaran. STEM
awalnya bernama SMET yang merupakan singkatan dari Sains, Matematika, Enjineering, dan Teknologi
(Sanders, 2009). Reeve (2013) mengadopsi definisi STEM sebagai pendekatan interdisiplin pada
pembelajaran, yang di dalamnya peserta didik menggunakan sains, teknologi, engineering, dan matematika
dalam konteks nyata yang menghubungkan antara sekolah, dunia kerja, dan dunia global, sehingga mampu
mengembangkan literasi STEM dari peserta didik agar dapat bersaing dalam era ekonomi baru yang
berbasis pengetahuan. Hasil survey menunjukkan bahwa semua guru telah memahami pembelajaran
berbasis blended learning, stem, dan flipped classroom. Selain itu, dilakukan eksplorasi mengenai
pembelajaran berbasis ethnopedagogy yang sudah diterapkan oleh guru (Gambar 2). Berdasarkan data
tersebut dapat diketahui bahwa terdapat 5 orang guru yang telah menerapkan pembelajaran dengan
emngoptimalkan potensi lokal, diantaranya mengenai proses pembuatan tempe yang biasa dilakukan oleh
warga lokal, dan pembelajaran berbasis mitigasi bencana dan proses evakuasinya.

5. Jika jawaban no.4 "Ya", apakah dalam penerapan pembelajaran berbasis blended leamning yang
Bapak/Ibu terapkan sudah mengoptimalkan potensi lokal (ethnopedagogy)? Berikan contohnyal

11 responases

Belum

Belum menerapkan

Sudah contohnya penugasan lewat wa dibentuk dalan gtoup-pruop kelas
Asam basa mengunakan jeruk kunyit.

Misalnya dalam uji asam basa dengan menggunakan bahan dari alam sekitar

Pembelajaran mitigasi bencana sunami untuk
Cepat tanggap untuk memahami ciri-ciri terjadi bencana dan langkah - langkah evakuasi.

Proses pembuatan tempe

Gambar 2.Pembelajaran berbasis Blended Learning yang telah mengoptimalkan potensi
lokal/ethnopedagogy

Pada kegiatan ini juga diberikan pemodelan oleh anggota tim mengenai implementasi pembelajaran
dengan menerapkan pembelajaran berbasis ethnopedagogy. Pada kegiatan ini, selain tim peneliti
melakukan 2 kali pemodelan pada materi struktur sel dan pernapasan. Pada topik struktur sel, dilakukan
pemodelan sel virus covid 19 dan menguji pengaruh air sabun terhadap strukur sel virus. Guru-guru diajak
untuk terlibat dalam proyek membuat pemodelan tersebut. Sedangkan pada topik pernapasan, guru diajak
terlibat dalam membuat sistem pernapasan manusia dan ventilator sederhan. Simulator ini digunakan untuk
menunjukkan bagaiman prinsip kerja paru-paru sehat dan paru-paru yang terinfeksi virus covid-19. Alat
dan bahan yang digunakan dalam proyek ini merupakan alat dan bahan yang mudah didapatakan di sekitar.
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Gambar 4. Pemodelan topik pernapasan oleh tim peneliti

Pada akhir kegiatan dilakukan refleksi mengenai kegiatan yang dilakukan. Hasil refleksi menunjukkan
bahwa 96,3% guru meyakini bahwa pemodelan yang dilakukan oleh tim peneliti mengenai Flipped
Blended Learning terintegrasi STEM Ethnopedagogy dapat direalisasikan di kelas, sedangkan 3,7%
menjawab tidak (Gambar 5). Adapun alasan jawaban tidak adalah, menurut guru dikarenakan keterbatasan
waktu tatap muka dan sebagian peserta didik tidak memiliki HP. Hasil lain mengenai keberhasilan capaian
pembelajaran dengan menerapkan Flipped Blended Learning Terintegrasi STEM Ethnopedagogy berada
pada range penilaian 3, 4, dan 5 dnegan kategori masing-masing biasa saja, yakin, dan sangat yakin
(Gambar 6). Hasil lain dari kegiatan ini adalah penetapan dua guru model secara sukarela.

1. Menurut Bapak/Ibu, Apakah Flipped Blended Learning Terintegrasi STEM Ethnopedagogy
yang dimodelkan oleh Tim Peneliti dapat direalisasikan di Kelas Bapak/lbu

27 responzes

$ =
® Tidsk

Gambar 5. Persentase keyakinana guru mengenai realisasi model di kelas



3. Seberapa yakin keberhasilan capaian pembelajaran dengan menerapkan Flipped Blended
Learning Terintegrasi STEM Ethnopedagogy

27 responses
20

17 (83%)

9 (33.3%)

Gambar 6. Persentase keberhasilan capaian pembelajaran dengan menerapkan Flipped Blended Learning
Terintegrasi STEM Ethnopedagogy

C. Implementasi oleh Guru Model
Pada tahap ini guru model yang sebelumnya telah mengajukan diri untuk menjadi guru model dilatih dan
dibina untuk dapat menerapkan Flipped Blended Learning Terintegrasi STEM Ethnopedagogypada kelas.

D. STATUS LUARAN: Tuliskan jenis, identitas dan status ketercapaian setiap luaran wajib dan luaran tambahan (jika
ada) yang dijanjikan pada tahun pelaksanaan penelitian. Jenis luaran dapat berupa publikasi, perolehan kekayaan
intelektual, hasil pengujian atau luaran lainnya yang telah dijanjikan pada proposal. Uraian status luaran harus
didukung dengan bukti kemajuan ketercapaian luaran sesuai dengan luaran yang dijanjikan. Lengkapi isian jenis
luaran yang dijanjikan serta mengunggah bukti dokumen ketercapaian luaran wajib dan luaran tambahan melalui
Simlitabmas mengikuti format sebagaimana terlihat pada bagian isian luaran

Status luaran wajib:

1. Artikel yang akan dipublikasi pada konferensi internasional The 2n SEA STEM 2021 yang diselenggarakan oleh
Universitas Prince of Songkala, Thailand pada tanggal 24-25 November 2021, dan akan dipublikasi pada
prosiding internasional treindeks scopus. Artikel dengan judul “ STEM Learning in the unpredictable world during
covid-19 outbreak” dengan status artikel saat ini sedang direview.

2. Artikel yang telah dipresentasikan pada The Third ICOPE yang diselenggarakan oleh FKIP Universitas Lampung
pada tangga; 9-10 Oktober 2021. Artikel dengan judul “ Student's anxiety and coping strategy during covid-19
pandemic: Voice of rural area Indonesian Student” akan dimuat pada prosiding internasional terindeks scopus.
Status artikel saat ini sedang dalam proses review.

3. Artikel yang telah dipresentasikan pada The YSSSEE 2020 yang diselenggarakan oleh UIN Raden Intan Lampung
pada tangga; 22-23 September 2020. Artikel dengan judul “Facilitating student involvement in physics learning
through worksheets assisted by augmented reality during the covid-19 pandemic: Analysis of teacher perceptions”
akan dimuat pada prosiding internasional terindeks scopus. Status artikel saat ini telah dipublikasi pada Journal of
Physics: Conference Series pada tahun 2021.

Status luaran tambahan

Produk luaran tambahan pada penelitian ini berupa draft paten proses yang dengan judul “SURVIVE (STEM Unit
for Reducing Vulnerability using Interdisciplinary in VUCA Environments) Panduan/Kerangka Kerja untuk
Integrasi Pendekatan Interdisipliner STEM dalam Pembelajaran Sains di Wilayah Risiko Bencana”

Berdasrkan survey cross-sectional kepada 300 orang guru, Focus Group Discussion, dan Wawancara, dan
kajian literatur secara hipotetik dikembangkan sebuah kerangka Implementasi STEM Education berbasis
Interdisiplin dalam konteks IPA terpadu dengan tagline SURVIVE (STEM Unit for Reducing Vulnerability using



Interdisciplinary in VUCA Environments). Secara diagramtik kerangka kerja tersebut digambarkan sebagai
berikut:

Vuca World

(Pandemic & Disaster)

Case Problem-Based/Project- Literasi dan e el ity
Based kompetensi Ethnopedagogy

STEM

Scaffolding
(Design Thinking & Constructivism

Engineering Design Process)

Gambar 2. Konseptual Framewok STEM Education di era VUCA

E. PERAN MITRA: Tuliskan realisasi kerjasama dan kontribusi Mitra baik in-kind maupun in-cash (jika ada). Bukti
pendukung realisasi kerjasama dan realisasi kontribusi mitra dilaporkan sesuai dengan kondisi yang sebenarnya.
Bukti dokumen realisasi kerjasama dengan Mitra diunggah melalui Simlitabmas mengikuti format sebagaimana
terlihat pada bagian isian mitra

Mitra pada penelitian ini adalah MGMP Kabupaten Pesisir Barat yang berperan dalam menghimpun semua guru
IPA yang ada di Kabupaten Pesisir Barat dan memilih 2 perwakilan guru IPA yang akan dijadikan sebagai guru
model dalam penerapan kurikulum Kurikulum Terpadu Pendidikan Dasar Berbasis Ethnopedagogy Untuk
Membangun Literasi Kebencanaan Menuju Masyarakat Tangguh Bencana Alam Dan Covid 19.



Gambar 1. Tim Peneliti dan Mitra (MGMP IPA Kab. Pesisir Barat)

F. KENDALA PELAKSANAAN PENELITIAN: Tuliskan kesulitan atau hambatan yang dihadapi selama melakukan
penelitian dan mencapai luaran yang dijanjikan, termasuk penjelasan jika pelaksanaan penelitian dan luaran
penelitian tidak sesuai dengan yang direncanakan atau dijanjikan.

Kendala utama dalam penelitian ini adalah status pemberlakuan pembatasan kegiatan
masyarakat (PPKM) di Provinsi Lampung yang hampir merata di seluruh kabupaten berada
pada level 4. Hal ini mengakibatkan pada bulan juli-september waktu kegiatan penelitian
dilakukan secara daring. Oleh karena itu, Tim Peneliti baru bisa melanjutkan pelaksanaan
penelitian secara luring pada awal bulan oktober. Hal ini mengakibatkan proses pengajuan
Paten Proses sedikit terhambat.



G. RENCANA TINDAK LANJUT PENELITIAN: Tuliskan dan uraikan rencana tindaklanjut penelitian selanjutnya dengan
melihat hasil penelitian yang telah diperoleh. Jika ada target yang belum diselesaikan pada akhir tahun pelaksanaan
penelitian, pada bagian ini dapat dituliskan rencana penyelesaian target yang belum tercapai tersebut.

Berdasarkan hasil yang telah diperoleh, rencana selanjutnya adalah Tim Peneliti akan bekerjasama dengan Dinas
Pendidikan Kab. Pesisir Barat untuk bekerja sama dalam emngimplementasikan STEM Framework yang telah
dikemabngkan kepada guru di KAb. Pesisir Barat. Selain itu, luaran tambahan yanhg masih berupa draft akan segera
divalidasi dan diajukan paten proses kepada kemenkumham.

H. DAFTAR PUSTAKA: Penyusunan Daftar Pustaka berdasarkan sistem nomor sesuai dengan urutan pengutipan.
Hanya pustaka yang disitasi pada laporan akhir yang dicantumkan dalam Daftar Pustaka.

1. Sadler, Troy D., and Dana L. Zeidler. 2009. “Scientific Literacy, PISA, and
Socioscientific Discourse: Assessment for Progressive Aims of Science Education.”
Journal of Research in Science Teaching 46(8):909-21.
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Facilitating student involvement in physics learning through
worksheets assisted by augmented reality during the covid-19
pandemic: Analysis of teacher perceptions
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!Department of Physics Education, University of Lampung, Indonesia.

*Corresponding author: abdurrahman.1968@fkip.unila.ac.id

Abstract. One of the obstacles faced in physics learning during the COVID-19 pandemic is
the low students’ involvement in the learning activities. This research was aimed to describe
the views of Islamic school physics teachers on the importance of Augmented Reality-assisted
worksheet teaching materials in facilitating students’ involvement in the learning process.
This research involved 31 Islamic high school physics teachers in Lampung Province,
Indonesia. The explanatory design mixed methods were used in this research. The results
showed that the Augmented Reality-assisted worksheet could increase potentially student
involvement in physics learning during the pandemic by implementing a learning
management system suited to students’ learning needs and facilities. The results of this
research also illustrated the importance of designing worksheets that support the effectiveness
of online learning during the COVID-19 pandemic.

Keywords: augmented reality, student involvement, worksheets, COVID-19 pandemic

1. Introduction

The development of 21%-century learning has triggered the advancement of education in various
countries, including Indonesia. The era of the industrial revolution 4.0 has changed the order of
education [1]. Thus, teachers must adapt by not only focusing on the deliverance of knowledge, but
also fostering character, moral, and exemplary education [2]. Therefore, the Indonesian national
curriculum seeks to reform the educational curriculum through three educational concepts, namely
century skills, scientific approach, and authentic assessment [3].

These educational goals will be achieved if the teacher can encourage students to be actively
involved in science (physics) learning process [4]. Active student involvement in the science learning
process will determine the extent to which students can increase their knowledge and skills in
scientific inquiry [5]. However, during the COVID-19 pandemic, science learning is currently
dominated by online learning [6]. Online science learning causes students to be passive in the process
of acquiring knowledge. In other words, student performance in learning science during the COVID-
19 pandemic has been low [7]. This is because the presentation of learning content in the Learning
Management System (LMS)[8] has not been optimal in involving students in the learning process [9].
It is dominated by the static display, such as text and still images [10].

In the current development of educational technology, 3D visualization such as AR (Augmented
Reality) technology has been developed to visualize scientific phenomena [11]. In contrast, many
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multimedia-based learning media [12-15] are limited to the use of pointers, such as a mouse or
keyboard. Augmented reality (AR) is a 3D technology that enhances the real world environment
generated by computers through devices using layer images [16] AR has also become popular in
educational research topics in the last decade, namely the availability of devices, low-cost with
innovative features, and efficient learning and better outcomes. AR is very useful in the fields of
science, technology, engineering, and mathematics (STEM), including spatial abilities, practical skills,
conceptual understanding, and scientific inquiry learning [17].

In physics learning, the most important thing is that students are active and able to master the
material. The physics learning activity is not only listening, taking notes, and remembering but also
observing, experimenting, discussing, paying attention, answering questions, applying concepts, and
communicating [18].

Physics is one of the subjects that are closely related to everyday life [19]. To help students
understand physics learning in delivering abstract material, a practicum is needed which is supported
by student worksheets [20]. Teaching material that can help students understand physics material and
encourage them to be active is a student worksheet.

This research was aimed to describe the students’ involvement in physics learning through
Augmented Reality-assisted worksheet during the COVID-19 pandemic based on Teacher Perception
Analysis.

2. Research Method

This research is mixed-methods research with the quantitative-qualitative explanatory design. It
consists of two sequential distinct phases, namely quantitative followed by qualitative [23]. In the first
phase, the researchers collected and analyzed quantitative (numerical) data while the qualitative data
(text) was collected and analyzed from interviews to explain or describe the quantitative results
obtained in the first stage.
In the second phase, qualitative data was built based on the first phase. Then, both phases were linked
to the intermediate stage in the study. The rationale for this approach is that quantitative data and
subsequent analysis provide a general understanding of the research problem. Qualitative data analysis
refines and explains the statistical calculation results by exploring the views of participants intensively
[24]. The schematic research design can be seen in the following figure:

Survey ; Interview Plan Interview Data Analysis
31 Responden Data Analysis = ) 4 teachers Y

Quantitative Qualitative

/

Triangulation
& Integration

Figure 1. The schematic research design
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The following is the profile of online learning in science (Physics) subjects carried out by teachers in
Islamic high schools in Lampung province.

Table 1. Profile of Online Learning during Pandemic

O ~NO O wWwN

Focus more on material/content (reading, videos, exercises, etc.) than direct
interaction (discussion, presentation, etc.)

Student-centered approach

Teacher-centered approach

Synchronous (teachers and students present online at the same time)
Asynchronous (indirect learning)

Technology is an important part

Unsuitable to be applied because it might cause students’ anxiety

61,3 %

25,8%
12,9%
16,1%
22,6%
48,4%
12,9%

Does not have to direct students to collaborate, because independent performance 6,5%

is needed
Should be focused more on the learning contents rather than activities

19,4%

sho

onl

Based on Table 1, the learning has been focused more on content and technology and technology

uld be an important and main part of learning.

Furthermore, the teacher considered that it was important to provide information on students’
involvement in the online learning process during the pandemic so that students can be directed to
carry out the online learning process as shown in Figure 2.

Description :
® Agree

’ ® Strongly Agree

Figure 2. The Teacher's Perception of the Importance of Directing Student Activities in

Learning

Based on Figure 2, it can be seen that providing information regarding students’ involvement in

ine science (physics) learning process during the pandemic is important.

Also, for the online learning process to run effectively, the teachers argued that it was necessary to
prepare several prerequisites so that students can be actively involved in the physics learning process.
The followings are online learning preparation:

Table 2. Online Learning Preparation by Physics Teachers

No Statements Percentage (%)
1 Prepare the material learning independently 74,2%
2 Taking material from the internet or other sources then adjusting it to the 67,7%
learning objectives
3 Designing learning media independently 51,6%
4 Designing assignments to be given to students 58,1%
5 Setting a routine schedule for each activity 64,5%

Based on Table 2, it can be seen that there was a need to prepare learning materials independently,
taking material from the internet or other sources and then adjusting it, choosing a learning
management system (LMS) platform that is suitable and easy to use (Google Classroom, Teachers
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Room, Edmodo, Schoology, Smart School, Moodle, etc.). Furthermore, for students to be involved in
the learning process, the teachers argued that various media are needed as shown in Table 3.
Table 3. Variations of Media Used by Teachers

No. Statements Percentage (%)
1 Video 90,3%
2 Image 87,1%
3 Audio 48,4%
4 Text 87,1%

Based on Table 3, the media in the form of videos, texts, and images are required so that students
can be involved effectively. The learning management system (LMS) for online physics learning
utilized by the physics teachers can be seen in Table 4.

Table 4. LMS Utilized in Online Learning

No Statement Percentage
1 WhatsApp 90,3%
2 Youtube 48,4%
3 Google Classroom 58,1%
4 Zoom 45,2%

Based on Table 4, the popular LMS platforms used by teachers during the pandemic are WhatsApp
and Google Class Room. Physics learning equipped with animation in the form of virtual 3D that can
move or commonly called Augmented Reality (AR) can help students understand physics material.

Description :
® Agree

’ ® Strongly Agree

Figure 3. Physics Learning Assisted by Augmented Reality

Based on Figure 3, it can be seen that the physics learning process assisted by Augmented Reality
can help students understand physics learning in the new normal era during the COVID-19 pandemic.
If this is the case, Augmented Reality can be the main alternative for physics learning in the new
normal era.

Description :
® Agree

@ Strongly Agree

Figure 4. Augmented Reality as The Main Alternative in the New Normal Era

Based on Figure 4, Augmented Reality is the main alternative for physics learning media in the
new normal era during the COVID-19 pandemic which can help students understand the material.

An interview had been conducted with 3 representative physics teachers in Lampung province to
analyze the LMS Platforms used during the learning process. The results can be seen in Table 5.
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Table 5. The Use of the LMS Platforms

Origin Schools Subject Educational Questions
Background

1 KH MA Mathlaul Anwar Physics S2 What Learning

Pesawaran Management  System
2 SN MAN 1 Pringsewu Physics  S2 (LMS) platforms used

at the schools? Why?

3 IS MA Wali Songo Lampung Physics S1

Utara

Different answers had been obtained based on the questions of the interview. At MA Mathlaul
Anwar Pesawaran (KH), the LMS application used was in the form of WhatsApp and Google Class
Room because they were considered effective, efficient, and minimum internet usage. This was
influenced by the remote location of the school. It was hard to obtain good internet networks and the
majority of students had difficulty providing internet package.

At MAN 1 Pringsewu (SN), the central education office facilitated the school with a website.
However, the LMS application used at the school was WhatsApp as a medium of communication
between students and teachers. Zoom Meeting was also used in the learning process.

At MA Wali Songo Lampung Utara (IS), the learning activities were carried out face-to-face
(offline) while adhering to health protocols. This was because the school is a boarding school where
students are not allowed to have or use cellphones in the school area.

Table 6. Analysis of Augmented Reality

Origin Schools Subject Educational Questions
Background
1 KH MA Mathlaul Anwar Physics  S2 Have you ever heard the
Pesawaran term ‘Augmented
2 SN MAN 1 Pringsewu Physics  S2 Reality’?
3 IS MA Wali Songo Lampung Physics S1
Utara

Based on Table 6, the majority of teachers did not know the term Augmented Reality (SN, IS, KH).
Some of them have never heard of Augmented Reality and have never used it (SN, IS, KH).

Limited skills and knowledge were some of the reasons that teachers did not know about the
application. The schools have only been assisted by YouTube (KH). Some of the teachers have only
ever heard the term Virtual Reality in 2D format (SN).

Table 7. Analysis of Student Worksheets

Origin Schools Subject Educational Questions
Background
1 KH MA Mathlaul Anwar Physics  S2 Do you need an
Pesawaran electronic ~ worksheet
2 SN MAN 1 Pringsewu Physics  S2 with Augmented
3 IS MA Wali Songo Lampung Physics S1 Reality assistance?
Utara

Table 7 shows that the majority of teachers agreed that the Electronic Worksheet can be used easily
(KH) and teachers also needed electronic student worksheets assisted by Augmented Reality (KH, SN,
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IS). With the current state of the COVID-19 pandemic, this worksheet can be very important because
it can help students to understand abstract physics material (SN).

4. Conclusion

Based on the results of research and discussion, it can be concluded that the teacher has not fully
integrated physics material. The student worksheet used has not been assisted by Augmented Reality.
The media used have not fully used interactive media. Therefore, it is necessary to develop an
electronic worksheet assisted by Augmented Reality that can help students understand abstract physics
material and facilitate science (physics) learning activities.

The electronic worksheets expected by the teacher are: (1) in line with core competencies, basic
competencies, indicators, and learning objectives; (2) contain components in the forms of videos,
images, work steps, material summaries, and animation; (3) easy to use and helps understand the
learning material, and (4) the language used is easy to understand and unambiguous.

For further research, it is suggested to develop worksheets that are in line with the skills contained
in the industrial revolution era 4.0 so that students can compete globally and can keep up with the
times.
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Abstract—The Covid-19 pandemic, which forced the
government to issue home study regulations, has had a
profound impact on not only teachers, but also students. This
pandemic also greatly affects the psychology of students in
terms of anxiety levels. In order to know the level of anxiety
and coping strategy of students while studying during the
Covid-19 Pandemic, this research was conducted. This study
used a cross-sectional study method involving 1498 junior high
school students in Lampung Province. Student responses
indicate that the level of student anxiety is very high regarding
Covid-19. This high level of anxiety has an impact on changing
positive attitudes and behavior of students during the Covid-19
Pandemic

Keywords—anxiety, coping strategy

I. INTRODUCTION

Covid-19 was first identified at the end of 2019 in
Wuhan, China, forcing WHO to issue an emergency
condition in January 2020 [1]. UNESCO said that Covid-19
threatened 577,305,660 from primary to high school
students. This was responded by the Minister of Education to
dismiss all learning activities in the classroom. This is done
to anticipate the booming number of Covid-19 infections in
school-age children. This condition forces teachers, students,
and parents to work together in running the wheels of
education. The Covid-19 pandemic has not only had an
emotional impact, but also a psychological impact on junior
high school students. Because children are at home during
the pandemic, they don't follow school rules, so they don't
study well and have motivational problems [2]. Students are
less able to manage their distance learning activities [3], so
the impact that is felt by students while studying at home is
too much learning load and at the same time students are
required to complete the load of subject matter in a short
period of time. In addition, by studying at home, students
feel unable to interact directly with teachers or their peers.

This study was conducted to find out how students'
anxiety levels and coping strategies during the covid-19
pandemic took place, which were specifically at the basic
education level. Anxiety is defined as an emotional situation
of fear and apprehension [4]. Anxiety in this study is a
natural response of the student body to the stress experienced
while studying at home in the covid 19 pandemic. This is a
feeling of fear or worry about what is to come, be it about
exams, assignments, or about the development of the corona

XXX -X-XXXK-XXXX-XIXXIEXX.00 ©20XX |EEE

virus in their lives. Meanwhile, coping strategies are to put it
simply, a collection of possible responses to stressful
situations [5]. They are cognitive restructuring, problem-
solving, information seeking, emotional ventilation,
avoidance, distancing, acceptance, seeking social support and
denial. We define coping strategies in this study as
psychological patterns that individuals use to manage their
thoughts, feelings, stress and actions during the COVID-19
pandemic and during distance learning that they do from
home. Many studies have tried to describe the level of
student anxiety, one of which is Roy et al., 2020 [6]. The
results of this study indicate that there has been an increase
in students' anxiety levels as a result of Covid-19. Whereas
the anxiety that arises if you do not get special service
assistance, it will cause serious problems in the mental
condition of students. In fact, other studies have shown that
student anxiety has an adverse impact on students' self-
efficacy. It was also found that the relationship between
anxiety and self-efficacy was stronger at low levels of coping
strategy [7]. However, these studies were conducted in the
age group of 18-25, and there is no research that has
identified the variables of anxiety and coping strategies in the
age group at the junior high school level. Of course, the
forms of anxiety and coping strategies that arise will
definitely be different.

Il. METHOD

This study is a cross-sectional study involving 1498
junior high school students with an age range of 12-16 years.
We explored data on anxiety and coping strategies in several
rural areas in Lampung Province, namely Tanggamus, West
of Lampung, West Coast, South of Lampung, and Pesawaran
(Figure 1).
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Fig. 1. Respondent distribution based on area

The study was conducted from June to August 2020.
Data were collected through a web survey technique using an
instrument in the form of a scale by adopting the instrument
developed by Baloran (2020) [8]. The instrument contains 15
items regarding students' anxiety related to Covid-19
Pandemic and distance learning, as well as 9 items related to
students' personal coping strategy. The data were analyzed
descriptively to see the profile of anxiety and coping
strategies that emerged in students.

I11. RESULT AND DISCUSSION

The results of the responses regarding students' anxiety
and coping strategies in full are shown in Table 1 and Table
2. Table 1 describes 15 anxiety items. As in this study, the
anxiety among students was considered from two
perspectives, they are anxiety caused due to Coronavirus and
online learning anxiety. The highest level of anxiety felt by
students in rural areas related to distance learning during the
COVID-19 pandemic was worrying about being delayed in
completing education. This shows that even though students
study at home, they still think about the sustainability of
education. We saw that the majority of students living in
rural areas that we studied did not have adequate facilities to
carry out online learning, there were still many of them who
did not have an android or even a laptop. We obtained this
information from several reports from teachers who teach in
these areas. This is thought to be one of the causes that add
to their anxiety, apart from the cognitive load factor [9].
However, from the percentage data, it means that students'
awareness of the sustainability of their education is still high.
This is where we see the importance of the role of parents to
continue to motivate children to keep the spirit of learning at
home with all the limitations that exist [10, 11, 12]. Related
to the highest anxiety caused due to coronavirus, it was the
second largest percentage, where students showed their
anxiety by frequently washing their hands with soap. Since
covid-19 has become increasingly epidemic in several areas
including the areas we are researching, the implementation of
health protocols is indeed very strict, washing hands is one of
the new habits that must be applied at all times. This shows
that students do have a good awareness in actualizing their
anxiety.

TABLE I. STUDENT ANXIETY LEVEL
Number
of item Item (%)
1 Imagining excessively if infected with Covid-19 | 28.8
2 Avoiding crowds and interacting with people 37.7
who are not at home

Number
of item Item (%)

3 Avoiding ordering food online 9.8

4 Avoiding buying food outside the home 14.6

5 Always discussing about the Covid-19 Pandemic | 9.5
with friends

6 Can't sleep because too worried about Covid-19 5.6

7 Preparing stock of herbal herbs at home 6

8 Washing hands often with soap 48.9

9 Worried if own self and family transmit the 26
Covid-19 infection

10 Posting on social media about information and 4.8
opinions regarding the Covid-19 infection

11 Feeling scared as if everyone is infected with 13.2
Covid-19

12 Worried about being delayed in completing 68
education during the Covid-19 Pandemic

13 Thinking about food and financial availability 19
during the Covid-19 Pandemic

14 Worried if there are reports that people around 23.7
are sick

15 Worried about not being able to submit 26.2
schoolwork online

Based on Table 1, it can be identified that the lowest
score belongs to the criteria for posting on social media
about information and opinions regarding Covid-19
infection. Only 72 students or around 4.8% posted covid-19
info via social media. This shows that students are careful in
exposing the covid-19 news they get through social media.
With regard to coping strategies, these are defined as
attempts to regulate emotion, behavior, cognition,
psychophysiology, and environmental aspects in response to
stressful everyday events. Each problem or situation requires
the use of specific coping strategies [13]. Students' anxiety
levels were found to be correlated with changes in students'
positive attitudes during the pandemic. This is indicated by
the emergence of indicators of coping strategies on student
responses (see Table 2). A total of 85.6% stated that they
followed the covid protocol. This shows students' awareness
of the importance of taking care of themselves so they don't
get infected with Covid. The lowest response was owned by
the indicator expressing emotions by crying or shouting.
Only about 2.8% do this.

TABLE II. STUDENT COPING STRATEGIES LEVEL
Number
of item Item (%)
1 Following the Covid-19 protocol (eg wearing a
mask, bringing hand sanitizer, washing hands
frequently, etc.) 85.6
2 Looking for information about how to prevent
and transmit Covid-19 36
3 Avoiding to be in crowded places 50.7
4 Doing routine workout or exercise 44.9
5 Always praying that Covid-19 will end soon 55.9
6 Using social media (Facebook, WhatsApp,
Instagram, Email, etc.) to stay in touch with
other people or distant family 42.4
7 Keep being busy with various household
activities 19.6
8 Avoiding negative news about covid-19 24.7
9 Express emotions by crying or shouting 2.8

We can see that the high level of student anxiety about
Covid-19 has given rise to an indicator of a coping strategy
in the form of their positive attitude in following the Covid-
19 protocol. This finding indicates that students' high levels
of anxiety lead to high coping strategies as well, this



indicates that students are considered to have good self-
regulation [14]. Because without good self-regulation, the
results might be different. However, this research has not yet
reached the stage of identifying factors that influence the
emergence of coping strategies and the role of self-regulation
itself statistically on the emerging coping strategies.

IV. CONCLUSION

Based on the results of the analysis of student
questionnaires, it is known that high levels of student anxiety
have an impact on changes in students' positive attitudes
(coping strategies) during the covid-19 pandemic. The study
is limited to junior high school students. Further studies can
attempt to capture the impact of COVID on student anxiety
who belongs at other levels of education. This study was
restricted to students in the age group of 12-16. The impact
of COVID can be studied in a different age group in the
future.
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Abstract—Nowadays, the role of the integrated science
curriculum is not only to equip the young generation to master
the scientific content for advanced knowledge and technology
but also to reach more extension capabilities. The science
curriculum and learning contributed to the movement of human
life from the hard skills to soft skills continuum which have been
become learning outcomes of science learning in the 21st
Century. The aim of the research is to describe the STEM
learning approach potentials and advantages as an integrated
science curriculum model to carry out the purpose of a more
wise life and oriented to aspects of a more prosperous life. The
descriptive-qualitative  research the science education
curriculum reform in Indonesia succeeded in moving the young
generation to align themselves with their peers around the world
in mastering scientific literacy, technology, engineering, art, and
mathematics in the context of integrated STEM Education.
Besides, STEM Education has grown students’ resilience in the
face of the threat of natural and non-natural disasters that
sometimes its appearance is unpredictable.

Keywords—Integrated Science, STEM, Scientific Literacy,
Curriculum Reform, Unpredictable Phenomena

Introduction

Recently, integrated science has become a trending issue in
dealing with increasingly complex human daily problems. Almost
three decades since the emergence of global awareness about the
importance of young people having analytical and practical power
to solve complex problems, the development of the integrated
science curriculum has become a logical choice for the global
education community [1]-[3]. The integrated curriculum has to
accommodate the curious young mind not to distinguish between
subject matter areas when it tries to find out about the environment
and try to contribute to solving the problems it faces. Generally, the
issues faced are interdisciplinary, so that the concept of integrated
science that emphasizes science as a whole, bringing together a
mosaic of separate parts of separate sciences, will be a powerful
weapon for the solution of these problems [4], [5].

Besides, there is a long history contribution of scientific literacy
in a number of roles of science education discipline for everyday life
activities [6], [7]. Therefore, science education designed to prepare
students to understand global challenges and to participate in
activities to solve problems of daily life activities has progressed
continuously in an integrated learning approach that connected
science with various fields of study and its application. The science
curriculum reform that began with the concern of Nature of Science
(NOS) starting in 1960 has been able to inspire the development of
a rapidly and broadly integrated science curriculum with the primary
goal of building scientific literacy [8], [9]-
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Furthermore, the framework for developing the science
curriculum was designed with the effort to bring the younger
generation closer to technology products, so the learning approach
with the theme of integration of science and technology began to be
popularized massively in the early 1990s [10]. Along with that, the
need for expanding the impact of all levels of society on science
programs with the aim of all citizens to have scientific literacy is
evenly distributed followed by the desire to make learning science
as an effort to build a model of state awareness and become citizens
with good character in the context of science for civilization [11],
[12].

Further development, integrated science began to be directed
towards the preparation of the young generation that has several
abilities to anticipate the challenges of 21st-century progress in the
context of industrial revolution 4.0 and society 5.0. This Information
and Communication Technology (ICT) progress rapidly shaped the
way of thinking and thinking of humans to have many abilities to
build wisdom digital literacy for longer than three decades,
especially in teaching and learning science. Therefore, the presence
of this educational technology by promising wider access at all
levels of the school has demonstrated the potential for a very
important role in designing integrated science curriculum reforms.
In particular, ICT has facilitated the younger generation to conduct
empirical investigations both in and outside the classroom through
the help of various access to internet resources and other digital
technology tools that support mobile learning for achieving a
learning outcome and promoting the welfare of their nation [13],
[14].

Furthermore, these challenges have given rise to the Science,
Technology, Engineering, and Mathematics (STEM) learning
approach, which is currently a trend in science learning issues
around the world [15], [16]. The STEM education approach has led
Science education to move beyond the interdisciplinary and even
multidisciplinary contexts that lead to science without borders
which over the past several decades has begun with the emergence
of several studies in which science has crossed the boundaries across
scientific and cultural disciplines. Even when the COVID-19
pandemic swept the world today, integrated science and beyond
became one of the tools of knowledge that has the potential to reduce
the impact of the risk of virus infection. Besides, the phenomenon
inspired new cultures that are smarter and wiser for future
generations in interacting with the universe for a more dignified
human life [17]-[19].

Furthermore, the main objective of this research is to describe
the development of an integrated science curriculum, especially
STEM learning approach and its impact on the lives of the world
entities. Indonesia, a country with a variety of uniqueness, is an
integral part of science curriculum progress. The integrated science
curriculum in Indonesia is an exciting part of the discussion related
to the application in which Indonesian geographical location is
prone to experiencing natural disasters, also inseparable from the



threat of other unpredictable events such as novel coronavirus
disease (Covid-19).

Method

This research is qualitative descriptive research that emphasizes
the exploration of process and meaning [20]. The objective of the
research is to describe the conditions and situations of implementing
STEM education in Indonesia in the context of developing an
integrated science curriculum. The strategy used in this research is
a case study. The case study in this study is a multiple case study
involving 5 science teachers from different schools with 150 junior
high school students involved. The research sample was determined
by purposive sampling. This investigation used observation and in-
depth interviews technic to collect the data.

Data analysis was carried out by thematic analysis which is a
qualitative analytical method to categorize, analyze, and report
patterns (themes) in the data [21]. Meanwhile, data from interviews
were transcribed verbatim using Indonesian. Then, the data is
categorized into emerging themes. Each response is coded and
grouped into categories. The identified categories are used to
describe a greater understanding of the extent to which science
teachers implement and interpret STEM learning approaches
through their perspectives and experiences, especially in the context
of integrated science curriculum for unpredictable situation such as
natural disaster and pandemic covid-19 phenomena.

Results and Discussion

Various studies show that Indonesia is one of the countries that
have a high level of seismicity in the world, more than ten times the
level of seismicity in other countries around the globe [22], [23].
The activity of the earthquake in Indonesia is very high in a month.
It is recorded 400 times on average. During the 1991 to 2007 period,
there were 24 major earthquakes, including December 26, 2004,
Aceh earthquake (magnitude of 9.3 RS) that caused a devastating
tsunami. Figure 1 below shows the record of earthquake points
(marked with a red dot) that have occurred in Indonesia [24].
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Figure 1. Map of the Indonesian earthquake-prone [24]

Since the earthquake and tsunami in Aceh in 2004, the
integrated science education curriculum in Indonesia, particularly at
the level of primary education, includes disaster literacy as an aspect
of curriculum development in science classes by bringing the latest
issues into the integrative thematic context. In the 2006 and 2013
curriculums, science education at the level of primary education
level contained several essential themes such as "l and my
environment", "Events around me", "The area where | live", and
"my earth”. The themes can be integrated in the formulation of
learning objectives related to increasing disaster literacy Indonesian

young generation [25], [26]. Along with this science curriculum
reform oriented towards disaster literacy, the Government of
Indonesia (the Ministry of Education and Culture) has collaborated
with the German government by developing a flagship Disaster
Awareness in Primary School (DAPS) program, which began as a
pilot project in 2006 [27], [28]. This program has succeeded in
providing a model of curriculum integration that prepares students
to have an outstanding amount of knowledge, attitudes, and
mitigation skills. The scientific inquiry-based learning approach
applied to integrative themes shows the extraordinary power of
students to promote students involved actively in the learning
process, as well as when they practice disaster mitigation.

Furthermore, Abdurrahman et al [29] have developed a disaster
mitigation cycle model that involves three institutional levels:
school, community, and government in the context of the learning
community. The model is called the Learning Community Cycle
Model for Disaster Awareness (LC2MDA). This model has
succeeded in building public awareness of the importance of
synergizing in the mitigation skills improvement program and the
preparedness of young people in facing the threat of natural disasters
in their environment. Furthermore, the LC2MDA model has been
applied intensively in science classrooms at the elementary school
level with a thematic-integrative approach using EXCLUSIVE
learning models. The learning model consists of Exploring,
Clustering, Simulating, Valuing, and Evaluating, where students are
actively involved in the stage of student learning experiences, as
shown in Figure 2.
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Figure 2. Activity stages of the EXCLUSIVE learning model [30]

Through thematic-integrative EXCLUSIVE learning models,
students are actively involved in meaningful learning, given direct
experience through observation and simulation, and using their
intuition in internalizing the value or meaning of disaster. They
explore freely through varied learning experiences, arguing based
on solving contextual problems such as making evacuation maps
project in the context of STEM learning, as shown in Figure 3.
Through structured training, discussion, collaboration, and
multidirectional communication, students get good knowledge,
positive attitudes, and capable mitigation skills, students will
naturally have sufficient awareness and literacy to have the
resilience to natural and non-natural disasters.
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Figure 3. Five grade students’ visual representations of evacuation map
(a) Landslide (b) Tsunami

Furthermore, at the junior and senior high school level in
Indonesia, Climate Change is one of the essential concept contents
that is the subject of an integrated science curriculum related to
aspects of disaster and energy literacy in the context of
sustainability. The curriculum content emphasizes learning
outcomes related to global warming and its impact on all aspects of
human life. In addition, learning achievements on this topic in the
2013 curriculum emphasized the formation of students' character

and attitudes in utilizing green technologies and cultures that are
expected to help in reducing the risk of climate change impacts [31],
[32]. Strengthening climate change literacy packaged in the 2013
curriculum is not only presented through daily classroom activities,
but also integrated into extracurricular activities such as young
scientist groups, scouting, voluntary corps, cross red youth, and
students' mountaineering club.

=

Figure 4. Student sustainability STEM project
(a) Campaign poster in social media (b) Scraps green generator prototype

Rahman et al [33] proposed a model of implementation of
school-based management for schools with green character by
involving the community (parents of students) as the controlling
element. This model emphasizes the role of the academic leadership
of principals and teachers in integrating the topic of global warming
in the integrated science curriculum to foster awareness and
knowledge of young people in schools so that they have a caring
attitude towards universe sustainability.

The implementation of the green school model directed students
to act daily behavior by orienting the formation of green school
characters that can reduce the negative impacts of climate change.
During the implementation of the model, new many positive habits
emerged gradually. Students go to school on a bicycle or foot, no
using plastic accessories, using tumblers for drinks, minimizing
electricity and AC usage in schools, unplugging gadgets and laptop
chargers when finished filling, wrapping food with paper or leaves,
etc. In the classroom, teachers scaffolded and encouraged them to
campaign for the importance of protecting the environment and
reducing the impact of climate change through social media that they
have through project assignments such as making posters and
creating a waterpower generator prototype from scraps, as shown in
Figure 4.

The presence of the Covid-19 pandemic not only caused a
tremendous panic in the health sector but also had a shocking effect
on the education process around the world, where the majority of
schools and classes experienced disruption [34], [35]. This condition
makes distance learning or online learning a major alternative so that
the learning process does not experience disruption. The closure of
classes or schools, especially in Indonesia, was previously not the
choice of students at primary and secondary level, due to human
resource factors and the availability of online learning infrastructure
that has not been evenly distributed throughout Indonesia. However,
government policies on distance learning at all levels of education
pose new challenges for teachers or instructors in preparing effective
distance learning models [36].

Ichsan et al [37] and Wargadinata [38] reported that online
learning is dominated by the use of various social media such as
WhatsApp and Instagram to deliver material or teaching material
and only a few use the learning management system platform.
Besides that, the most frequently taught teaching material is in the
form of PDF and Video formats provided through WhatsApp.
Furthermore, Ichsan et al [37] also revealed that student responses
showed that nearly 35% of students stated online learning was felt
to be less effective because of frequent obstacles in the internet



network and difficulties in sending assignments or the results of
exam answers given by teachers.

On the other hand, especially in science learning, learning for
home with a variety of assignments project in the STEM learning
approach given by the teacher makes students more creative. The
free time of accessing material presented by the teacher through an
asynchronous online learning platform allows students to do a
number of creative thinking processes, especially in exploring the
concept of viruses and how to deal with coronavirus outbreaks. The
results of observations and interviews with science teachers showed
that multimodal representations-based learning was widely applied

by science teachers online learning during coronavirus pandemic,
especially many students who degenerated visual representations in
the form of comics and posters as shown in Figure 5. This integrated
COVID-19 pandemic science learning has been able to trigger the
motivation and creativity of young Indonesian generation in
increasing scientific literacy, especially on non-natural disasters
such as coronavirus outbreaks. The student can express their literacy
of Coronavirus discourses such as social distancing, always using a
mask, hand washing, and other preventive behavior through
generate-own visual representations. This finding shows that visual
multiple representation greatly contributes to the improvement of
STEM learning [39].
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Figure 5. Students generate visual representations about Coronavirus outbreak context

Conclusions and Implications

The integrated science curriculum has provided unlimited color
in human life for almost four decades. The contribution of the
integrated science curriculum is not only to the development of
science and technology but also to attitudes and behaviors that are
getting better and wiser in managing the universe. The character
becomes a guide for integrated science curriculum reforms.
Nowadays, humans faced with the same problems, such as
uncontrolled movements in the use of Artificial Intelligence (Al).
The big challenge is increasing the opportunity of humans will be
replaced by Al machines.

In addition, the presence of the unpredicted disaster such as
COVID-19), also presents a challenge for the development of an
integrated science curriculum and its implementation. The use of
Massive Open Online Courses (MOOCS) is one of the most effective
choices in preparing science learning effectively where classes and
schools are disrupted due to epidemics or natural disasters. MOOCs-
based science learning that reduces human mobility using fossil-
fueled vehicles can also be a tool for efforts to maintain the balance
of the human environment for the continuation of the balance of the
universe in the future.
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A. PENDAHULUAN

Belakangan ini, IPA terpadu menjadi isu yang sedang hangat dibicarakan dalam
menghadapi persoalan kehidupan manusia sehari-hari yang semakin kompleks. Hampir
tiga dekade sejak munculnya kesadaran global tentang pentingnya kaum muda memiliki
daya analitis dan praktis untuk memecahkan masalah yang kompleks, pengembangan
kurikulum sains terpadu telah menjadi pilihan logis bagi komunitas pendidikan global
(Drake dan Reid 2018; Hewitt et al.2013; Moradian dkk.2020). Kurikulum terpadu
harus mengakomodir pikiran anak muda yang ingin tahu untuk tidak membedakan
bidang mata pelajaran ketika mencoba mencari tahu tentang lingkungan dan mencoba
berkontribusi untuk memecahkan masalah yang dihadapinya. Umumnya persoalan yang
dihadapi bersifat interdisipliner, sehingga konsep sains terpadu yang menekankan sains
secara keseluruhan, menyatukan mosaik bagian-bagian terpisah dari sains yang terpisah,
akan menjadi senjata ampuh untuk solusi permasalahan tersebut (Harrell 2010; Mihaela
Drghicescu dkk.2013).

Selain itu, pendidikan sains yang dirancang untuk mempersiapkan siswa memahami
tantangan global dan berpartisipasi dalam kegiatan memecahkan masalah kehidupan
sehari-hari telah berkembang terus menerus dalam pendekatan pembelajaran terpadu
yang menghubungkan sains dengan berbagai bidang studi dan penerapannya. Reformasi
kurikulum sains yang dimulai dengan kepedulian terhadap Nature of Science (NOS)

mulai tahun 1960 telah mampu menginspirasi pengembangan kurikulum sains yang



terintegrasi secara cepat dan luas dengan tujuan utama membangun literasi sains (Abd-
El-Khalick 2001; Klein 2006; McComas dan Olson 1998).

Selanjutnya kerangka pengembangan kurikulum sains dirancang dengan upaya
mendekatkan generasi muda dengan produk teknologi, sehingga pendekatan
pembelajaran dengan tema integrasi sains dan teknologi mulai dipopulerkan secara
masif pada awal tahun 1990-an (Aikenhead, 1996); Aikenhead dan Jegede, 1999).
Seiring dengan itu, perlunya perluasan dampak dari semua lapisan masyarakat terhadap
program sains dengan tujuan agar semua warga memiliki literasi sains yang merata
(Jidesjo et al. 2009; Lee, Miller, dan Januszyk, 2014) diikuti oleh keinginan menjadikan
pembelajaran sains sebagai upaya membangun model kesadaran bernegara dan menjadi
warga negara yang berkarakter baik dalam konteks sains untuk peradaban (Davies,
2004; Kolstg, 2008).

Di sisi lain, reformasi pendidikan IPA terpadu terus berkembang ke arah upaya
perbaikan lingkungan yang semakin mengalami penurunan kadar yang berdampak pada
kualitas hidup manusia, sehingga pendekatan pembelajaran IPA terpadu mengarah pada
gerakan seputar IPS. Issues (SSI) (Chowdhury 2016; Sadler dan Zeidler 2009; Zeidler
dan Sadler 2008), pendidikan sains untuk keberlanjutan, termasuk isu perubahan iklim
dan pemanasan global (Bodzin dan Fu, 2014; Sharma, 2012; Zidny, Sjostrom, dan Eilks
2020 ); perspektif Sains, Teknologi, Masyarakat dan Lingkungan (STSE) (Autieri,
Amirshokohi, dan Kazempour 2016; Gresch, Hasselhorn, dan Bégeholz 2017), dan
sejumlah perspektif sosiokultural untuk pendidikan sains (Zeidler 2016), dan
membangun kekuatan yang tahan terhadap alam dan bencana non alam melalui integrasi
sains dalam konteks kesadaran bencana dan literasi bencana (Li dan Li 2018; Mustadi
dan Atmojo 2020; Oyao dkk. 2015).

Pengembangan selanjutnya, IPA terpadu mulai diarahkan pada penyiapan generasi
muda yang memiliki beberapa kemampuan untuk mengantisipasi tantangan kemajuan
abad 21 dalam konteks revolusi industri 4.0 dan masyarakat 5.0. Kemajuan Teknologi

Informasi dan Komunikasi (TIK) yang pesat ini membentuk cara berpikir dan berpikir



manusia untuk memiliki banyak kemampuan untuk membangun kearifan literasi digital
selama lebih dari tiga dekade, terutama dalam proses belajar mengajar sains. Oleh
karena itu, kehadiran teknologi pendidikan ini dengan menjanjikan akses yang lebih
luas di semua tingkatan sekolah telah menunjukkan potensi peran yang sangat penting
dalam merancang reformasi kurikulum IPA terpadu. Secara khusus, TIK telah
memfasilitasi generasi muda untuk melakukan penyelidikan empiris baik di dalam
maupun di luar kelas melalui bantuan berbagai akses sumber daya internet dan
perangkat teknologi digital lainnya yang mendukung pembelajaran mobile untuk
mencapai hasil belajar dan memajukan kesejahteraan bangsanya. epni, Tas, dan Kose,

2006; OECD, 2004; Skryabin et al., 2015; UNESCO, 2008).

Lebih lanjut, tantangan tersebut memunculkan pendekatan pembelajaran Science,
Technology, Engineering, and Mathematics (STEM), yang saat ini sedang menjadi tren
dalam isu pembelajaran sains di seluruh dunia (Bybee, 2013; Drake dan Reid, 2018;
Takeuchi et al. , 2020). Pendekatan pendidikan STEM telah membawa pendidikan Sains
untuk bergerak melampaui konteks interdisipliner bahkan multidisiplin yang mengarah
pada sains tanpa batas yang selama beberapa dekade terakhir telah dimulai dengan
munculnya beberapa studi di mana sains telah melintasi batas-batas lintas disiplin IPA
dan budaya. Finardi dan Archanjo, 2018; Khalili et al., 2013; Mcmanus dan Nobre,
2017). Bahkan saat pandemi 