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KATA PENGANTAR 

 

Profesionalitas guru mengacu pada kualitas, sikap, dan perilaku yang harus 

dimiliki oleh seorang guru dalam melaksanakan tugasnya sebagai pendidik. Guru 

yang profesional memiliki karakteristik dan komitmen untuk meningkatkan 

pembelajaran dan perkembangan peserta didik secara efektif dan efisien. 

Profesionalitas guru bukanlah sesuatu yang instan, tetapi merupakan hasil dari 

kesungguhan, komitmen, dan usaha yang berkelanjutan untuk meningkatkan diri. 

Guru yang profesional berperan penting dalam membentuk masa depan generasi 

muda dan memberikan kontribusi positif bagi masyarakat dan bangsa. 

Secara umum tujuan penelitian ini adalah merancang program pelatihan 

guru dalam pengembangan pembelajaran IPA berorientasi literasi sains dan 

semiotik untuk peningkatan profesionalitas guru IPA. Penelitian ini juga mengkaji 

tentang pengembangan program pelatihan guru IPA SMP dalam merancang dan 

mengimplementasikan pembelajaran getaran, gelombang, dan bunyi berorientasi 

literasi sains dan semiotik. Program pelatihan ini berhasil mengembangkan 

profesionalitas guru dalam merancang dan mengimplementasikan pembelajaran 

berorientasi literasi sains dan semiotik melalui model lesson study dengan masing-

masing tiga siklus pembelajaran di tiga sekolah berbeda. 

Penulis mengapresiasi segala bentuk masukan demi perbaikan disertasi ini. 

Semoga dengan segala kekurangan disertasi ini dapat menambah khazanah 

pengetahuan khususnya dalam peningkatan profesionalitas guru IPA di Indonesia. 
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PROGRAM PELATIHAN GURU DALAM PENGEMBANGAN 

PEMBELAJARAN IPA BERORIENTASI LITERASI SAINS DAN 

SEMIOTIK (PPGI-LSS) UNTUK MENINGKATKAN 

PROFESIONALITAS GURU 

 

ABSTRAK 

Literasi sains merupakan kemampuan yang melibatkan analisis, evaluasi, dan 

pemahaman eksplanasi ilmiah yang mendasari fenomena alam dan proses-proses 

kompleks didalamnya. Eksplanasi ilmiah yang berkaitan dengan sains memiliki 

karakteristik linguistik yang memungkinkan penafsiran tentang pengetahuan, 

nilai, dan hakikat IPA. Penelitian ini bertujuan untuk menghasilkan program 

pelatihan guru dalam pengembangan pembelajaran IPA berorientasi literasi sains 

dan semiotik (PPGI-LSS) dalam peningkatan profesionalitas guru. Metodologi 

exploratory sequential mixed method, dengan instrumen wawancara, angket, 

rubrik penilaian kinerja, rubrik penilaian dokumen RPP, dan rubrik penilaian 

implementasi rancangan pembelajaran, digunakan untuk pengambilan data, yang 

akan dianalisis dengan pendekatan kualitatif berupa analisis tematik, dan 

pendekatan kuantitatif dengan uji statistik. Partisipan diambil dengan metode 

sampling convenience melibatkan 30 guru IPA SMP di Kabupaten Purwakarta, 

Jawa Barat. Hasil penelitian menunjukkan PPGI-LSS memiliki karakteristik 

berupa pendekatan eksplanasi ilmiah, berorientasi blended training dan lesson 

study, dapat meningkatkan kompetensi profesional guru. Hasil uji Wilcoxon 

Signed-Rank Test untuk satu sampel RPP menyatakan P-Value sebesar 0,028 < α 

= 0,05 artinya dokumen rancangan pembelajaran berorientasi literasi sains dan 

semiotik hasil pelatihan memiliki predikat baik, sedangkan sampel kinerja 

menyatakan P-Value sebesar 0,038 < α =0,05 artinya kinerja peserta pelatihan 

dalam mengikuti PPGI-LSS memiliki predikat baik. Penguasaan literasi sains 

peserta didik meningkat tanpa terpengaruh oleh banyak siklus pembelajaran dan 

letak geografis sekolah yang didukung hasil uji Friedman dengan P-Value sebesar 

0,150 > α =0,05 artinya tidak terdapat perbedaan penguasaan literasi sains dalam 

tiga siklus pembelajaran baik di sekolah kota, tengah, dan terluar. Peserta didik 

belum mampu membuat eksplanasi ilmiah dengan lengkap. PPGI-LSS ini 

memiliki keunggulan dalam peningkatan profesionalitas guru, peguasaan literasi 

sains, dan pemanfaatan semiotik serta keterbatasannya adalah waktu dan sumber 

biaya, kesinambungan program dan dukungan stakeholder, serta motivasi dan 

keyakinan guru. 

 

Kata-kata kunci: Literasi sains, semiotik, pelatihan guru, profesionalitas guru. 
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TEACHER TRAINING PROGRAMME IN DEVELOPING SCIENCE 

LITERACY AND SEMIOTIC-BASED SCIENCE LEARNING (PPGI-LSS) 

TO IMPROVE TEACHER PROFESSIONALISM 

 

ABSTRACT 

Scientific literacy is an ability that involves the analysis, evaluation, and 

understanding of the scientific explanations underlying natural phenomena and 

complex processes in them. Science-related scientific interpretation has linguistic 

characteristics that allow interpretation of knowledge, values, and truths of IPA. 

This research aims to produce teacher training programmes in the development of 

learning IPA oriented scientific literacy and semiotics (PPGI-LSS) in the 

improvement of teacher professionalism. The methodology of exploratory 

sequential mixed methods, with interviews instruments, lifts, performance 

assessment sections, evaluation sections of RPP documents, and evaluation of 

implementation of learning plans, is used for data collection, which will be 

analyzed with a qualitative approach of thematic analysis, and a quantitative 

approach with statistical testing. The participants were taken using the 

convenience sampling method involving 30 junior high school science teachers in 

Purwakarta district, West Java. Research results show PPGI-LSS has 

characteristics of a scientific explanatory approach, based on blended training and 

lesson study, can improve the professional competence of teachers. The results of 

the Wilcoxon Signed-Rank Test for one sample of RPP indicated P-Value of 

0.028 < α = 0.05 meaning that the documentation of the learning plan oriented to 

science literacy and semiotics the training results had good predicates, while the 

performance sample indicated a P-value of 0.038 < α= 0.05 means that the 

performance of the training participants in following PPGI-LSS had a good 

prediction. Students' science literacy increases without being affected by many 

learning cycles and geographical locations supported by the Friedman test results 

with a P-Value of 0.150 > α = 0.05, meaning that there is no difference in science 

literature in the three learning cycle both in the city, middle, and outer schools. 

This PPGI-LSS has advantages in improving teacher professionalism, science 

literacy, and semiotic utilization and its limitations are time and cost resources, 

program continuity and stakeholder support, as well as teacher motivation and 

confidence. 

 

Key words: Scientific literacy, semiotics, teacher training, teacher 

professionalism. 

 

 

 



viii 

 

 

 

DAFTAR ISI 

 

Isi                 Halaman 

HALAMAN PENGESAHAN DISERTASI ....................................................  i 

SURAT PERNYATAAN KEASLIAN ...........................................................  ii 

KATA PENGANTAR  ....................................................................................  iii 

UCAPAN TERIMA KASIH  ...........................................................................  iv 

ABSTRAKS  ....................................................................................................  vi 

ABSTRACT .......................................................................................................  vii 

DAFTAR ISI  ...................................................................................................  viii 

DAFTAR TABEL  ...........................................................................................  xii 

DAFTAR GAMBAR  ......................................................................................  xv 

DAFTAR LAMPIRAN  ...................................................................................  xvii 

BAB I    PENDAHULUAN .............................................................................  1 

1.1 Latar Belakang Masalah  .............................................................  1 

1.2 Rumusan Masalah  .......................................................................  12 

1.3 Tujuan Penelitian  ........................................................................  13 

1.4 Manfaat Penelitian  ......................................................................  13 

1.5 Pertanyaan Penelitian ...................................................................  13 

1.6 Definisi Operasional ....................................................................  14 

1.7 Struktur Organisasi Disertasi  ......................................................  16 

BAB II  TINJAUAN PUSTAKA .....................................................................  18 

2.1 Profesionalitas Guru ....................................................................  18 

2.2. Literasi Sains ...............................................................................  27 

2.3. Semiotik ......................................................................................  30 

2.4. Program Pelatihan Guru dan Model Evaluasi Program  .............  39 

2.4.1 Program Pelatihan Guru  ....................................................  39 

2.4.2 Model Evaluasi Program Pelatihan  ...................................  46 

2.5. Pembelajaran IPA berorientasi Literasi Sains dan Semiotik  .....  52 

2.6. Kebaruan Penelitian ....................................................................  92 



ix 

 

2.7 Kerangka Pikir Penelitian ............................................................  93 

BAB III METODE PENELITIAN  .................................................................  96 

3.1. Desain dan Metode Penelitian  ...................................................  96 

3.2  Subjek Penelitian ........................................................................  97 

3.3 Tahap Persiapan Penelitian ..........................................................  100 

3.3.1 Penyusunan Perangkat Pelatihan Berorientasi Analisis Literasi 

Sains dan Semiotik...............................................................  100 

3.3.2 Penyusunan Instrumen Penelitian ......................................  114 

3.4 Tahap Pelaksanaan Penelitian ......................................................  123 

3.5 Tahap Akhir Penelitian (Interpretasi) ..........................................  127 

3.6 Analisis Data ................................................................................  129 

BAB IV HASIL DAN PEMBAHASAN   .......................................................  136 

4.1. Hasil Penelitian ...........................................................................  136 

4.1.1 PPGI-LSS Untuk Peningkatan Kompetensi Profesional  

Guru ...................................................................................  136 

4.1.2 Merancang dan Mengimplementasikan Pembelajaran  

IPA Berorientasi Literasi Sains dan Semiotik ...................  150 

4.1.2.1 Merancang Pembelajaran IPA Berorientasi  

Literasi Sains dan Semiotik ...................................  150 

4.1.2.2 Kemampuan Guru Dalam Mengimplementasikan 

Perangkat Pembelajaran IPA Berorientasi  

Literasi Sains dan Semiotik ...................................  153 

4.1.2.2.1 Implementasi di SMPN A  

(Terluar Wilayah Kabupaten) ..................  153 

4.1.2.2.2 Implementasi di SMPN B .......................  160 

4.1.2.2.3 Implementasi di SMPN C .......................  167 

4.1.3 Dampak PPGI-LSS Terhadap Penguasaan Literasi Sains 

Peserta Didik .....................................................................  173 

4.1.3.1 Penguasaan Literasi Sains Peserta Didik 

 Sekolah A .............................................................  177  

4.1.3.2 Penguasaan Literasi Sains Peserta Didik  

Sekolah B ...............................................................  179 



x 

 

4.1.3.3 Penguasaan Literasi Sains Peserta Didik  

Sekolah C ...............................................................  182 

4.1.4 Penguasaan Bahasa Peserta Didik dalam Memahami  

Konsep Getaran, Gelombang, dan Bunyi ..........................  184 

4.2 Pembahasan Hasil Temuan ..........................................................  185 

4.2.1 Karakteristik PPGI-LSS Untuk Peningkatan Kompetensi 

Profesional Guru................................................................  185 

4.2.2 Kemampuan Guru Dalam Merancang dan 

Mengimplementasikan Pembelajaran IPA Berorientasi 

Literasi Sains dan Semiotik  ..............................................  189 

4.2.2.1 Kemampuan Guru dalam Merancang Pembelajaran 

IPA Berorientasi Literasi Sains dan Semiotik .......  189 

4.2.2.2 Kemampuan Guru dalam Mengimplementasikan 

Rancangan Pembelajaran IPA Berorientasi Literasi 

Sains dan Semiotik ................................................  193 

4.2.2.2.1 Implementasi di SMPN A  

(Terluar Wilayah Kabupaten) ..................  193 

4.2.2.2.2 Implementasi di SMPN B .......................  194 

4.2.2.2.3 Implementasi di SMPN C .......................  195 

4.2.2.2.4 Kemampuan Implementasi Tiga Guru 

 Implementator ........................................  196 

4.2.3 Kemampuan Peserta Didik dalam Menguasai Literasi  

Sains ..................................................................................  197 

4.2.3.1 Kemampuan Peserta Didik dalam Menguasai  

 Literasi Sains di Sekolah A ...................................  197 

4.2.3.2 Kemampuan Peserta Didik dalam Menguasai 

 Literasi Sains di Sekolah B ....................................  198 

4.2.3.3 Kemampuan Peserta Didik dalam Menguasai  

 Literasi Sains di Sekolah C ....................................  200 

4.2.3.4 Kemampuan Peserta Didik dalam Menguasai  

 Literasi Sains di Ketiga Sekolah Implementasi .....  201 

4.2.4 Kesulitan Peserta Didik dalam Memahami Konsep 



xi 

 

 Getaran, Gelombang, dan Bunyi dari Perspektif Bahasa ..  203 

4.2.5 Keunggulan dan Keterbatasan PPGI-LSS .........................  205 

4.2.5.1 Keunggulan Program .............................................  206 

4.2.5.2 Keterbatasan Program ...........................................  208 

BAB V SIMPULAN IMPLIKASI DAN REKOMENDASI ...........................  210 

5.1. Simpulan  .......................................................................................  210 

5.2. Implikasi ........................................................................................  212 

5.2. Rekomendasi  ................................................................................  213 

DAFTAR PUSTAKA   ....................................................................................  215 

LAMPIRAN    ..................................................................................................  236 



xii 

 

DAFTAR TABEL 

 

Isi                 Halaman 

Tabel 1.1 Datar nilai ujian kompetensi guru (UKG) Tahun 2019    ................  10 

Tabel 2.1 Indikator dan sub indikator profesionalitas guru .............................  26 

Tabel 2.2 Desain evaluasi program pelatihan ..................................................  30 

Tabel 2.3 Silabus kompetensi guru dalam merancang pembelajaran ..............  56 

Tabel 2.4 Bahan ajar getaran, gelombang, dan bunyi ......................................  57 

Tabel 3.1 Profil partisipan ................................................................................  98 

Tabel 3.2 Peta kompetensi pelatihan ................................................................  102 

Tabel 3.3 Aktivitas peserta pelatihan  ..............................................................  103 

Tabel 3.4 Hasil penilaian validasi ....................................................................  105 

Tabel 3.5 Rekapitulasi perbaikan modul ..........................................................  106 

Tabel 3.6 Jadwal pelatihan uji coba .................................................................  107 

Tabel 3.7 Respon peserta terhadap program pelatihan tahap uji coba .............  109 

Tabel 3.8 Aktivitas peserta pelatihan (Pelaksanaan Penelitian).......................   111 

Tabel 3.9 Kisi-kisi pertanyaan wawancara selama pelatihan ...........................  115 

Tabel 3.10 Kisi-kisi pertanyaan wawancara pasca pelatihan ...........................  115 

Tabel 3.11 Kisi-kisi angket persepsi guru terhadap program pelatihan ...........  116 

Tabel 3.12 Indikator kinerja peserta pelatihan .................................................  116 

Tabel 3.13 Indikator penilaian RPP  ................................................................  118 

Tabel 3.14 Kisi-kisi pertanyaan wawancara selama proses pembelajaran ......  120 

Tabel 3.15 Kisi-kisi pertanyaan wawancara pasca proses pembelajaran .........  120 

Tabel 3.16 Kisi-kisi pertanyaan wawancara pasca pembelajaran ....................  122 

Tabel 3.17 Kisi-kisi pertanyaan jurnal refleksi ................................................  122 

Tabel 3.18 Evaluasi program pelatihan ............................................................  128 

Tabel 3.19 Teknik analisis data ........................................................................  129 

Tabel 3.20 Kategorisasi persantase nilai rata-rata............................................  131 

Tabel 3.21 Kategorisasi median .......................................................................  132 

Tabel 4.1 Dimensi sikap ...................................................................................  137 

Tabel 4.2 Dimensi pengetahuan .......................................................................  138 

Tabel 4.3 Dimensi keterampilan ......................................................................  138 



xiii 

 

 

Tabel 4.4 Ruang lingkup materi IPA SMP ......................................................  140 

Tabel 4.5 Silabus pelaksanaan PPGI-LSS .......................................................  144 

Tabel 4.6 Tanggapan peserta pasca PPGI-LSS ................................................  149 

Tabel 4.7 Respon peserta terhadap pelaksanaan program pelatihan ................  150 

Tabel 4.8 Tahapan implementasi RPP getaran ................................................  154 

Tabel 4.9 Hasil pengamatan siklus 1 guru implementator HD ........................  154 

Tabel 4.10 Tahapan implementasi RPP gelombang ........................................  156 

Tabel 4.11 Hasil pengamatan siklus 2 guru implementator HD ......................  156 

Tabel 4.12 Tahapan implementasi RPP bunyi .................................................  157 

Tabel 4.13 Hasil pengamatan siklus 3 guru implementator HD ......................  158  

Tabel 4.14 Tahapan implementasi RPP getaran ..............................................  161 

Tabel 4.15 Hasil pengamatan siklus 1 guru implementator EJ ........................  161 

Tabel 4.16 Tahapan implementasi RPP gelombang ........................................  162 

Tabel 4.17 Hasil pengamatan siklus 2 guru implementator EJ ........................  163 

Tabel 4.18 Tahapan implementasi RPP bunyi .................................................  164 

Tabel 4.19 Hasil pengamatan siklus 3 guru implementator EJ ........................  165 

Tabel 4.20 Tahapan implementasi RPP getaran ..............................................  167 

Tabel 4.21 Hasil pengamatan siklus 1 guru implementator DW .....................  168 

Tabel 4.22 Tahapan implementasi RPP gelombang ........................................  169 

Tabel 4.23 Hasil pengamatan siklus 2 guru implementator DW .....................  170 

Tabel 4.24 Tahapan implementasi RPP bunyi .................................................  171 

Tabel 4.25 Hasil pengamatan siklus 3 guru implementator DW .....................  172 

Tabel 4.26 Persentase jawaban benar tiap indikator siklus kesatu...................  177 

Tabel 4.27 Persentase jawaban benar tiap indikator siklus kedua ...................  178 

Tabel 4.28 Persentase jawaban benar tiap indikator siklus ketiga ...................  179 

Tabel 4.29 Persentase jawaban benar tiap indikator siklus kesatu...................  180 

Tabel 4.30 Persentase jawaban benar tiap indikator siklus kedua ...................  180 

Tabel 4.31 Persentase jawaban benar tiap indikator siklus ketiga ...................  181 

Tabel 4.32 Persentase jawaban benar tiap indikator siklus kesatu...................  182 

Tabel 4.33 Persentase jawaban benar tiap indikator siklus kedua ...................  183 

Tabel 4.34 Persentase jawaban benar tiap indikator siklus ketiga ...................  183 



xiv 

 

Tabel 4.35 Hasil uji statistik RPP ....................................................................  190 

Tabel 4.36 Hasil uji statistik kinerja ................................................................  191 

Tabel 4.37 Uji statistik literasi sains peserta didik ...........................................  202 

Tabel 4.38 Hasil analisis kesimpulan getaran ..................................................  203 

Tabel 4.39 Hasil analisis kesimpulan gelombang ............................................  204 

Tabel 4.40 Hasil analisis kesimpulan bunyi .....................................................  204 

 

 

 

 

 

 

 

 

 

 

 



xv 

 

DAFTAR GAMBAR 

 

Isi                 Halaman 

Gambar 2.1 Tanda-tanda dalam mata pelajaran IPA  ......................................  31 

Gambar 2.2 Model perubahan guru .................................................................  45 

Gambar 2.3 Model logika program pelatihan  .................................................  48 

Gambar 2.4 Desain evaluasi program pelatihan ..............................................  52 

Gambar 2.5 Posisi benda pada ayunan dan pegas ............................................  60 

Gambar 2.6 Getaran benda pada ujung pegas untuk gaya f dan 2f ..................  62 

Gambar 2.7 Simpangan dan simpangan maksimum ........................................  64 

Gambar 2.8 Besaran panjang gelombang.........................................................  70 

Gambar 2.9 Grafik fungsi sinus dan cosinus gerak gelombang .......................  72 

Gambar 2.10 Pemantulan gelombang ..............................................................  73 

Gambar 2.11 Pembiasan gelombang ................................................................  75 

Gambar 2.12 Pembiasan gelombang air...........................................................  76 

Gambar 2.13 Ilustrasi peregangan dan pemanpatan udara ...............................  79 

Gambar 2.14 Rambatan bunyi..........................................................................  83 

Gambar 2.15 Penampang telingan manusia .....................................................  86 

Gambar 2.16 Proses sonar pada lumba-lumba .................................................  90 

Gambar 2.17 Peta jejaring meta analisis bibliometric .....................................  92 

Gambar 2.18 Diagram alir kerangka pikir penelitian.......................................   95 

Gambar 3.1 Desain penelitian exploratory sequential mixed methods ............  99 

Gambar 4.1 Desain pelaksanaan PPGI-LSS ....................................................  142  

Gambar 4.2 Rata-rata persentase pemenuhan indikator RPP...........................  151 

Gambar 4.3 Rata-rata persentase indikator ......................................................  152 

Gambar 4.4 Rata-rata persentase kinerja .........................................................  152 

Gambar 4.5 Pak HD dalam pembelajaran getaran ...........................................  155 

Gambar 4.6 Presentasi peserta didik sekolah A ...............................................  160 

Gambar 4.7 Pembelajaran gelombang di sekolah B ........................................  164 

Gambar 4.8 Presentasi peserta didik sekolah sekolah B ..................................  167 

Gambar 4.9 Pembelajaran gelombang di sekolah C ........................................  171 

Gambar 4.10 Guru DW mendemokan gitar di sekolah C ................................  173 



xvi 

 

Gambar 4.11 LKPD getaran .............................................................................  174 

Gambar 4.12 LKPD gelombang .......................................................................  175 

Gambar 4.13 LKPD bunyi ...............................................................................  176 

Gambar 4.14 Hasil jawaban LKPD getaran .....................................................  184 

Gambar 4.15 Hasil jawaban LKPD gelombang ...............................................  185 

Gambar 4.16 Hasil jawaban LKPD bunyi........................................................  185 

Gambar 4.17 Rata-rata persentase nilia tiap siklus HD ...................................  194 

Gambar 4.18 Rata-rata persentase nilai tiap siklus EJ .....................................  195 

Gambar 4.19 Rata-rata persentase nilai tiap siklus DW ..................................  196 

Gambar 4.20 Skor rata-rata tiga siklus .............................................................  197 

Gambar 4.21 Skor rata-rata tiap siklus .............................................................  198 

Gambar 4.22 Skor rata-rata tiga siklus .............................................................  199 

Gambar 4.23 Skor rata-rata tiga siklus .............................................................  201 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvii 

 

DAFTAR LAMPIRAN 

 

Isi                 Halaman 

Lampiran 1 Modul Ajar ...................................................................................   236 

Lampiran 2 Lembar Kerja Guru .......................................................................   240 

Lampiran 3 Program Pelatihan.........................................................................   246 

Lampiran 4 Pedoman Wawancara Guru ..........................................................   267 

Lampiran 5 Angket Peserta ..............................................................................   270 

Lampiran 6 Rubrik Penilaian Kinerja ..............................................................   272 

Lampiran 7 Rubrik Penilaian RPP ...................................................................  274 

Lampiran 8 Rubrik Penilaian LKPD ................................................................   281 

Lampiran 9 Pedoman Wawancara Peserta Didik .............................................   286 

Lampiran 10 Lembar Observasi Kelas  ............................................................  288 

Lampiran 11 Pedoman Wawancara Guru  .......................................................  291 

Lampiran 12 Hasil Angket  ..............................................................................  294 

Lampiran 13 Hasil Penilaian RPP  ...................................................................  297 

Lampiran 14 Hasil Penilaian Kinerja  ..............................................................  301 



 
 

215 
Indra Budiman, 2023 
PROGRAM PELATIHAN GURU DALAM PENGEMBANGAN PEMBELAJARAN IPA BERORIENTASI 
LITERASI SAINS DAN SEMIOTIK UNTUK MENINGKATKAN PROFESIONALITAS GURU 
Universitas Pendidikan Indonesia I repository.upi.edu I perpustakaan.upi.edu 

 

DAFTAR PUSTAKA 

 

Abós, Á., Haerens, L., Sevil, J., Aelterman, N., & García-González, L. (2018). 

Teachers’ motivation in relation to their psychological functioning and 

interpersonal style: A variable- and person-centered approach. Teaching and 

Teacher Education, 74, 21–34. https://doi.org/10.1016/j.tate.2018.04.010. 

Adnan., M., U., S., & Bahri, A. (2021.). Scientific literacy skills of students: 

problem of biology teaching in junior high school in south Sulawesi, 

Indonesia. International Journal of Instruction, 14(3), 847–860. 

https://doi.org/10.29333/iji.2021.14349a. 

Afriana, J., Permanasari, A., & Fitriani, A. (2016). Penerapan project based 

learning terintegrasi STEM untuk meningkatkan literasi sains siswa ditinjau 

dari gender. Jurnal Inovasi Pendidikan IPA, 2(2), 202–212. 

https://journal.uny.ac.id/index.php/jipi/article/view/8561. 

Alebous, T. (2013). Science teaching and level of the scientific literacy of the 

primary school teacher in Jordan. International Journal for Cross-

Disciplinary Subjects in Education, 4(2), 1190–1196. 

https://doi.org/10.20533/ijcdse.2042.6364.2013.01 

Alhojailan, M. I. (2012). Thematic analysis: A critical review of its process and 

evaluation. The West Journal of Social Sciences, 1(1), 39–47. 

Amelia, T., & Yulita, I. (2020). Desain Pembelajaran Berorientasi Literasi Sains 

dan Berwawasan Kemaritiman sebagai Hasil Pelatihan di SMAN 4 

Tanjungpinang. Jurnal Anugerah, 1(1), 25–31. 

https://doi.org/10.31629/anugerah.v1i1.1580. 

Arends. (2012). Learning To Teach (Tenth Edit. Mc Graw- Hiil Education. 

Aronson, J. (1994). A pragmatic view of thematic analysis. The Qualitative 

Report, 2(1), 1–3. https://nsuworks.nova.edu/tqr/vol2/iss1/3. 

Asghar, A., Ellington, R., Rice, D., Johnson, F., & Prime, G. (2012). Supporting 

the improvement of science teachers’ inquiry teaching practices: a reflection 

on the utility of a professional development model in promoting inquiry-

based instruction. Professional Development in Education, 38(2), 303–326. 

Balitbangbuk. (2021). Capaian pembelajaran IPA SMP. 

Barnes, C., Angle, J., & Montgomery, D. (2015). Teachers Describe 

Epistemologies of Science Instruction Through Q Methodology. School 

Science and Mathematics, 115(3), 141–150. 

https://doi.org/10.1111/ssm.12111. 

Baser, D., Akkus, R., Akayoglu, S., Top, E., & Gurer, M. D. (2021). Training in-

service teachers through individualized technology-related mentorship. 

Educational Technology Research and Development, 69(6), 3131–3151. 

https://doi.org/10.1007/s11423-021-10065-w. 

Bickman, L. (1987). The functions of program theory. New Directions for 

Program Evaluation, 1987(33), 5–18. https://doi.org/10.1002/ev.1443. 

Blaschke, L. M. (2012). Heutagogy and lifelong learning: A review of 

heutagogical practice and self-determined learning. The International Review 

of Research in Open and Distributed Learning, 13(1), 56. 

https://doi.org/10.19173/irrodl.v13i1.1076. 



216 
 

 
 

Blondy, L. C. (2007). Evaluation and application of andragogical assumptions to 

the adult online learning environment. Journal of Interactive Online 

Learning, 6(2), 116–130. http://www.ncolr.org/jiol/issues/pdf/6.2.3.pdf 

Bloor, T., Bloor, & M. (2004). The Functional Analysis of English: A Hallidayan 

Approach. Arnold. 

Brinkerhoff, R. O., & etal. (1983). Program evaluation: A practitioner‟s guide 

for trainers and educators. Kluwer-Nijhoff. 

Broadbent, G. (1980). Sign, Symbol and Architecture”. John Wiley & Sons. 

Brookhart, S. M. (2013). How to Create and Use Rubrics for Formative 

Assessment and Grading. ASCD. 

Browna, P. L., & Concannonb, J. P. (2016). Students’ perceptions of vocabulary 

knowledge and learning in a middle school science classroom. International 

Journal of Science Education, 38(3), 391–408,. 

https://doi.org/10.1080/09500693.2016.1143571. 

Budiman, I., Kaniawati, I., Permanasari, A., & Lukmana, I. (2021). Teachers’ 

Perspective on Scientific Literacy in Science Learning: Descriptive Survey. 

Jurnal Penelitian Pendidikan IPA, 7(SpecialIssue), 218–224. 

https://doi.org/10.29303/jppipa.v7iSpecialIssue.1123. 

Bybee, R., & McCrae, B. (2011). Scientific Literacy and Student Attitudes: 

Perspectives from PISA 2006 science. International Journal of Science 

Education, 33(1), 7–26. https://doi.org/10.1080/09500693.2010.518644. 

Bybee, R. W., & Fuchs, B. (2006). Preparing the 21st century workforce: A new 

reform in science and technology education. Journal of Research in Science 

Teaching, 43(4), 349–352. https://doi.org/10.1002/tea.20147. 

Cavas, P. H., Ozdem, Y., Cavas, B., Cakiroglu, J., & Ertepinar, H. (2013). Turkish 

pre-service elementary science teachers’ scientific literacy level and 

attitudes toward science. Science Education International. 

Cercone, K. (2008). Characteristics of adult learners with implications for online 

learning design. AACE Journal, 16(2), 137–159. 

https://www.editlib.org/index.cfm/files/paper_24286.pdf?fuseaction=Reader.

DownloadF 

Chandler, D. (1996). Semiotics for beginners” David Chandler’s Home Page E-

mail: dgc@aber.ac.uk. Di Download Medio. 

Chen, M.-P., & Hwang, G.-J. (2014). Effects of an inquiry-based mobile learning 

model on the learning achievements and higher-order thinking skills of 

students. The Asia-Pacific Education Researcher, 23(1), 39–53. 

Chin, C. (2007). Teacher questioning in science classrooms: Approaches that 

stimulate productive thinking. Journal of Research in Science Teaching, 

44(6), 815–843. https://doi.org/10.1002/tea.20171. 

Clark, S. K., & Lott, K. (2017). Integrating science inquiry and literacy instruction 

for young children. The Reading Teacher, 70(6), 701–710. 

https://doi.org/10.1002/t 

Correia, P. R. M., Valle, B., Dazzani, M., & Infante-Malachias, M. E. (2010). The 

importance of scientific literacy in fostering education for sustainability: 

Theoretical considerations and preliminary findings from a Brazilian 

experience. Journal of Cleaner Production, 18(7), 678–685. 

https://doi.org/10.1016/j.jclepro.2009.09.011. 

Creswell, J W, & Guetterman, T. C. (2019). Educational research: Planning, 



217 
 

 
 

conducting, and evaluating quantitative and qualitative research. Pearson 

Education. 

Creswell, J W, & Miller, D. L. (2011). Determining validity in qualitative inquiry. 

Theory into Practice, 39(3), 124–130. 

Creswell, John W, & Clark, V. L. P. (2007). Designing and conducting mixed 

methods research. In Designing and conducting mixed methods research. 

Sage Publications, Inc. 

Curry-Corcoran, D. E., & O’Shea, P. M. (2003). ACTT now: A collaboration 

reshaping teacher technology training. TechTrends, 47(3), 16–19. 

Dani, D. (2009). Scientific Literacy and Purposes for Teaching Science: A Case 

Study of Lebanese Private School Teachers International. Journal of 

Environmental & Science Education, 4(3), 289–299,. 

https://files.eric.ed.gov/fulltext/EJ884398.pdf. 

Darling-Hammond, L. (2012). Changing conceptions of teaching and teacher 

development. Teacher Education Quarterly, 9–26. 

Darling-Hammond, L., Hyler, M., & Gardner, M. (2017). Effective Teacher 

Professional Development. https://doi.org/10.54300/122.311. 

Darling-Hammond, L., & Lieberman, A. (2012). Teacher education around the 

world: Changing policies and practices. Routledge. 

Darling-Hammond, L., & Richardson, N. (2009). Research review/teacher 

learning: What matters. Educational Leadership, 66(5), 46–53. 

Debarger, A. H., Penuel, W. R., Moorthy, S., Beauvineau, Y., Kennedy, C. A., & 

Boscardin, C. K. (2016). Investigating Purposeful Science Curriculum 

Adaptation as a Strategy to Improve Teaching and Learning. Science 

Education, 101(1), 66–98. https://doi.org/10.1002/sce.21249. 

DeBoer, G. E. (2000). Scientific literacy: Another look at its historical and 

contemporary meanings and its relationship to science education reform. 

Journal of Research in Science Teaching, 37, 582 – 601. 

https://doi.org/10.1002/1098-2736(200008)37:6 

Dede, C., Jass Ketelhut, D., Whitehouse, P., Breit, L., & McCloskey, E. M. 

(2009). A research agenda for online teacher professional development. 

Journal of Teacher Education, 60(1), 8–19. 

Desimone, L. (2022). How Can Comprehensive School Reform Models Be 

Successfully Implemented? Review of Educational Research, 72(3), 433–

479. https://doi.org/10.3102/00346543072003433. 

Desimone, L. M. (2022). Improving impact studies of teachers’ professional 

development: Toward better conceptualizations and measures. Educational 

Researcher, 38(3), 181–199. 

Desimone, L. M., & Pak, K. (2017). Instructional coaching as high-quality 

professional development. Theory into Practice, 56(1), 3–12. 

di Gregorio, S., & Davidson, J. (2008). Qualitative Research Design for Software 

User. Vol.11 No. 

dkk, B. J. R. (2017). Scaling Up Three-Dimensional Science Learning Through 

Teacher-Led Study Groups Across a State. Journal of Teacher 

Education.Volume, 68(ue 3). https://doi.org/0.1177%2F0022487117699598. 

Dolapcioglu, S., & Subası, M. (2022). The Relationship Between Scientific 

Process Skills and Science Achievement: A Meta-Analysis Study. Journal of 

Science Learning, 5(2), 363–372. https://doi.org/10.17509/jsl.v5i2.39356. 



218 
 

 
 

Dondero, G. M. (1997). Mentors: Beacons and Hope. Adolesence, Vol.32 No., 

P881-86. 

Duch, B. J., Groh, S. E., & Allen, D. E. (2001). Why problem-based learning? A 

case study of institutional change in undergraduate education. In B. Duch, S. 

Groh, & D. Allen (Eds.), The power of problem-based learning (pp. 3–11). 

Stylus. 

Duit, R., & Treagust, D. F. (2003). Conceptual change: A powerful framework for 

improving science teaching and learning. International Journal of Science 

Education, 25, 671 – 688. 

Dwyer, F. R. (1997). Customer lifetime valuation to support marketing decision 

making. Jouranl of Interactive Marketing, 1999(11), 6–13. 

Eco, U. (1979). A Theory of Semiotics. Indiana Univesity Press. 

Eggins, S. (2004). An introduction to systemic functional linguistics. Pinter. 

Ekici, F. T., & Aydoğdu, M. (2014). Perceptions of Prospective Science Teachers 

about Science and Technology Concepts and Scientific-Technological 

Literacy. International Research in Education, 2(1), 169. 

https://doi.org/10.5296/Ire.V2i1.4965 

Emilia, E. (2008). Linguistik Sistemik Fungsional dan Pengajaran Membaca 

dalam Bahasa Inggris. Konaplin, 1. 

Emmer, E. T., & Stough, L. M. (2001). Classroom Management: A Critical Part 

of Educational Psychology, with Implications for Teacher Education. 

Educational Psychologist, 36(2), 103–112. 

Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2010). Teacher technology change: 

How knowledge, confidence, beliefs, and culture intersect. Journal of 

Research on Technology in Education, 42(3), 255–284. 

Ertmer, P. A., & Simons, K. D. (2010). Jumping the PBL implementation hurdle: 

Supporting the efforts of K–12 teachers. Interdisciplinary Journal of 

Problem-Based Learning, 1(1), 40–54. 

Evans, D. J., & Cuffe, T. (2009). Near‐peer teaching in anatomy: An approach for 

deeper learning. Anatomical Sciences Education, 2(5), 227–233. 

Eze, E., Nwagu, E. K. N., Onuoha, J., & J.C. (2022). Nigerian teachers’ self-

reported climate science literacy and expressed training needs on climate 

change concepts: Prospects of job-embedded situative professional 

development. Science Education, 106(ue 6), 1535. 

https://doi.org/10.1002/sce.21743. 

Fang, Z. (2005). Scientific literacy: A systemic functional linguistics perspective. 

Science Education, 89(2), 335–347. https://doi.org/10.1002/sce.20050 

Feinstein, N. (2011). Salvaging science literacy. Science Education, 95(1), 168–

185. https://doi.org/1 

Fisher, J. B., Schumaker, J. B., Culbertson, J., & Deshler, D. D. (2010). Effects of 

a computerized professional development program on teacher and student 

outcomes. Journal of Teacher Education, 61(4), 302–312. 

Fishman, B., Konstantopoulos, S., Kubitskey, B. W., Vath, R., Park, G., Johnson, 

H., & Edelson, D. C. (2013). Comparing the Impact of Online and Face-to-

Face Professional Development in the Context of Curriculum 

Implementation. Journal of Teacher Education, 64(5), 426–438. 

https://doi.org/10.1177/0022487113494413. 

Fishman, B., Penuel, W. R., Allen, A. R., Cheng, B. H., & Sabelli, N. (2013). 



219 
 

 
 

Design-based implementation research: An emerging model for transforming 

the relationship of research and practice. Yearbook of the National Society 

for the Study of Education, 112(2), 136–156. 

Fives, H., Huebner, W., Birnbaum, A. S., & Nicolich, M. (2014). Developing a 

Measure of Scientific Literacy for Middle School Students. Science 

Education, 98(4), 549–580. https://doi.org/10.1002/sce.21115. 

Foundation, W. K. K. (2004). Logic Model Development Guide. 

Franco-Mariscal, A.-J., Cebrián-Robles, D., & Rodríguez-Losada, N. (2021). 

Impact of a Training Programme on the e-rubric Evaluation of Gamification 

Resources with Pre-Service Secondary School Science Teachers. 

Technology, Knowledge and Learning, 28(2), 769–802. 

https://doi.org/10.1007/s10758-021-09588-1. 

Fullan, Michael G : Miles, M. B. (1992). Getting Reform Right: What Works and 

What Doesn’t. Phi Delta Kappan, Vol.73.No., P744-52. 

Gao, S., Hall, J. L., Zygouris-Coe, V., & Grysko, R. A. (2021). Understanding the 

Role of Science-Specific Literacy Strategies in Supporting Science Teaching 

and Student Learning: A Case Study of Preservice Elementary Teachers in a 

Science Methods Course that Integrated a Disciplinary Literacy Framework. 

Electronic Journal For Research In Science & Mathematics Education, 

26(1), 33–55 1344757. 

Garet, M. S., Porter, A. C., Desimone, L., Birman, B. F., & Yoon, K. S. (2001). 

What makes professional development effective? Results from a national 

sample of teachers. American Educational Research Journal, 38(4), 915–

945. 

Gargus, G. V. (2006). Teachers’ professional development needs and current 

practices at the Alexander Science Center School. University of Southern 

California. 

Gerrard, J., & Farrell, L. (2014). Remaking the professional teacher: Authority 

and curriculum reform. Journal of Curriculum Studies, 46, 634–655. 

Golafshani, N. (2003). Understanding reliability and validity in qualitative 

research. The Qualitative Report, 8(4), 597–606. 

Gronlund, N. E., & Robert, L. L. (1990). Measurement and evaluation in teaching 

(6th ed.). Macmillan. 

Guskey, T. R. (2022). Professional development and teacher change. Teachers 

and Teaching, 8(3), 381–391. https://doi.org/10.1080/135406002100000512 

Guskey, T. R., & Yoon, K. S. (2009). What Works in Professional Development? 

Phi Delta Kappan, 90(7), 495–500. 

https://doi.org/10.1177/003172170909000709 

Halliday, M. A. K. (1995). Language in a changing world. Australian Review of 

Applied Linguistics. Occasional Papers, 13. 

Halliday, M. A. K. (1998). Things and relations: Regrammaticising experience as 

technical knowledge (J. R (Ed.)). 

Halliday, M. A. K. (2004). The language of science (J. J. Webster & Ed) (Eds.)). 

Continuum. 

Halliday, M. A. K. . M. (2004). C.(2004).An Introduction to Functional 

Grammar.United. Hodder Arnold. 

Halliday, M. A. K., & Martin, J. (1993). Writing science: Literacy and discursive 

power (Critical perspectives on literacy and education. Falmer Press. 



220 
 

 
 

Halliday, M. A. K., & Martin, J. R. (1993). Writing science: Literacy and 

discursive power. University of Pittsburgh Press. 

Halliday, M. A. K., & Matthiessen, C. M. I. M. (2014). Halliday’s introduction to 

functional grammar (4th ed.). Routledge. 

Hamalik, O. (n.d.). Manajemen Pelatihan Ketenagakerjaan Pendekatan Terpadu. 

Bumi Aksara. 

Hand, B., Park, S., & Suh, J. K. (2018). Examining Teachers’ Shifting Epistemic 

Orientations in Improving Students’ Scientific Literacy through Adoption of 

The Science Writing Heuristic Approach. Global Developments in Literacy 

Research for Science Education, 339–355. https://doi.org/10.1007/978-3-

319-69197-8_20 

Harlen, W. (2013). Inquiry-based learning in science and mathematics. Review of 

Science, Mathematics and ICT Education, 7(2), 9–33. 

https://doi.org/10.26220/rev.2042 

Hase, S., & Kenyon, C. (2000). From Andragogy to Heutagogy. Ultibase, 1(1), 1–

10. 

Hattie, J. (2009). Visible learning: A synthesis of over 800 meta-analyses relating 

to achievement. Routledge. 

Hirsh, S. (2009). How to improve professional learning. Journal of Staff 

Development, 30(3), 42–45. 

Hmelo-Silver, C. E. (2004). Problem-based learning: What and how do students 

learn? Educational Psychology Review, 16(3), 235–266. 

Holbrook, J. (2005). Making Chemistry Teaching Relevant. Chemical Education 

International, 6(1), 1–12. 

Hollander, M., Wolfe, D. A., & Chicken, E. (2014). Nonparametric Statistical 

Methods (3rd ed.). John Wiley & Sons, Inc. 

Hoyrub, J., Hurley, J., Neilson, G. R., Ramsay, M., & Smith, M. (2010). 

Heutagogy: An alternative practice based learning approach. Nurse 

Education in Practice, 10(6), 322–326. 

https://doi.org/10.1016/j.nepr.2010.05.001 

Huberman, M. (1995). Professional careers and professional development: some 

intersections, in:T. In R. GUSKEY & M. HUBERMAN (Eds.), Professional 

Development in Education: new paradigms and practices (Vol. 224, p. 193). 

Teachers College Press. 

Ingvarson, L., Meiers, M., & Beavis, A. (2005). Factors affecting the impact of 

professional development programs on teachers’ knowledge, practice, 

student outcomes & efficacy. 

Johnson, D. W., & Johnson, R. T. (2009). An educational psychology success 

story: Social interdependence theory and cooperative learning. Educational 

Researcher, 38(5), 365–379. 

Johnson, R. B. (2012). Examining the validity structure of qualitative research. 

Education, 118(2), 282–293. 

Jones, V. F., & Jones, L. S. (2005). Comprehensive Classroom Management: 

Creating Communities of Support and Solving Problems (11th ed.). Pearson. 

Joyce, B., & Showers, B. (2002). Student achievement through staff development 

(3rd ed.). Association for Supervision and Curriculum Development. 

Jufrida, J., Basuki, F. R., Kurniawan, W., Pangestu, M. D., & Fitaloka, O. (2019). 

Scientific literacy and science learning achievement at junior high school. 



221 
 

 
 

International Journal of Evaluation and Research in Education (IJERE, 8(4), 

630. https://doi.org/10.11591/ijere.v8i4.20312. 

Karaferye, F. (2018). Heutagogy in the era of industry 4.0 teachers as student 

coaches and. 

Kasi, Y. F., Samsudin, A., Widodo, A. R., & Nurtanto. (2020). The Impact 

Teacher Professional Development Program In Indonesia On Science 

Teachers’knowledge And Practice: A. International Journal of Psychosocial 

Rehabilitation, 24(6), 9916–9929. 

Kersten, S. (2017). Becoming nonfiction authors: Engaging in science inquiry. 

The Reading Teacher, 71(1), 33–41. https://doi.org/10.1002/trtr.1577. 

Kieboom, L. A., & Groleau, S. V. (2022). Pre-service teacher planning for 

differentiation of instruction in mathematics classrooms. Educational Studies 

in Mathematics, 111(2), 225–252. https://doi.org/10.1007/s10649-022-

10149-1 

Kind, P., & Osborne, J. (2016). Styles of Scientific Reasoning: A Cultural 

Rationale for Science Education? Science Education, 101(1), 8–31. 

https://doi.org/10.1002/sce.21251. 

King, M. B. (2002). Professional development to promote schoolwide inquiry. 

Teaching and Teacher Education, 18(3), 243–257. 

Kirkpatrick, D., L., J., K., D., Mc Lean, S., & Moss, G. (2006). Evaluating 

Training Program The Four Levels. The Canadian Journal of Program 

Evaluation, 18(1), 1–23. 

Knowles, M. S., Holton III, E. F., & Swanson, R. A. (2014). The adult learner: 

The definitive classic in adult education and human resource development. 

Routledge. 

Komba, W. L., & Nkumbi, E. (2008). Teacher professional development in 

Tanzania: Perceptions and practices. Journal of International Cooperation in 

Education, 11(3), 67–83. 

Kulgemeyer, C., & Riese, J. (2018). From professional knowledge to professional 

performance: The impact of CK and PCK on teaching quality in explaining 

situations. Journal of Research in Science Teaching, 55(10), 1393–1418. 

https://doi.org/10.1002/tea.21457. 

Lan, Y. J., Sung, Y. T., & Chang, K. E. (2013). Science teachers’ perceptions of 

technological pedagogical content knowledge in integrating tablet PCs for 

effective science teaching. Journal of Science Education and Technology, 

22(2), 254–264. 

Laugksch, R. C., & Spargo, P. E. (1996). Construction of a paper-and-pencil test 

of basic scientific literacy based on selected literacy goals recommended by 

the American Association for the Advancement of Science. Public 

Understanding of Science, 5(4), 331–359. 

Lee, I., Park, J., & Yoon, H.-G. (Eds.). (2022). Science Teachers’ Theory-Based 

Teaching: Connecting A Learning Cycle Model To A Lesson Plan. Journal 

of Baltic Science Education, 21(3), 462–480. 

https://doi.org/10.33225/jbse/22.21.462. 

Lelliott, A. (2014). Scientific literacy and the South African school curriculum. 

African Journal of Research in Mathematics, Science and Technology 

Education, 18(3), 311–323. https://doi.org/10.1080/ 

Leont’ev, A. N. (1981). The problem of activity in psychology. In T. ). I. J. V. W. 



222 
 

 
 

(Ed. J. V. Wertsch (Ed.), The concept of activity in soviet psychology (2nd 

ed., pp. 37–71). ME. 

Loucks-Horsley, S., Stiles, K., Mundry, S., Love, N., & Hewson, P. (2010). 

Designing Professional Development for Teachers of Science and 

Mathematics. https://doi.org/10.4135/9781452219103. 

Louise, D., & Humphrey, S. (2002). Getting Started with Functional Grammar. 

Mark, S. L., & Id-Deen, L. (2020). Examining pre-service mathematics and 

science teachers’ plans to implement culturally relevant pedagogy. 

Educational Action Research, 30(5), 725–746. 

https://doi.org/10.1080/09650792.2020.1775670. 

Martin, J. R., & D, R. (2003). Working with Discourse: Meaning Beyond the 

Cluse. Continuum, London and New York. Open Acces LIbrary Journal, 

Vol.8 No.1. 

McAuliffe, M., Hargreaves, D., Winter, A., & Chadwick, G. (2009). Does 

pedagogy still rule? Australasian Journal of Engineering Education, 15(1), 

13–18. 

http://www.tandfonline.com/doi/abs/10.1080/22054952.2009.11464018 

McFarlane, D. A. (2013). Understanding the Challenges of Science Education in 

the 21st Century: New Opportunities for Scientific Literacy. International 

Letters of Social and Humanistic Sciences, 4, 35–44. 

McLaughlin, J. A., & Jordan, G. B. (2009). Logic models: a tool for telling your 

programs performance story. Evaluation and Program Planning, 1999(22), 

65–72. 

Melinda, V., Hariyono, E., Erman, E., & Prahani, B. K. (2021). Profile of 

Students’ Scientific Literacy in Physics Learning during COVID-19 

Pandemic. Journal of Physics: Conference Series, 2110(1), 12031. 

https://doi.org/10.1088/1742-6596/2110/1/012031. 

Moore, M. G. (1989). Editorial: Three types of interaction. American Journal of 

Distance Education, 3(2), 1–7. https://doi.org/10.1080/08923648909526659. 

Mumba, F., Rutt, A., & Chabalengula, V. M. (2022). Representation of Science 

and Engineering Practices and Design Skills in Engineering Design-

Integrated Science Units Developed by Pre-service Teachers. International 

Journal of Science and Mathematics Education, 21(2), 439–461. 

https://doi.org/10.1007/s10763-022-10266-6. 

Murata, A. (2011). Introduction: Conceptual Overview of Lesson Study. In L. 

Hart, A. Alston, & A. Murata (Eds.), Lesson Study Research and Practice in 

Mathematics: Learning Together (pp. 1–12). Springer. 

Nair, S., & Mathew, J. (2021). Evaluation of Gamified Training A Solomon Four-

Group Analysis of the Impact of Gamification on Learning Outcomes. 

TechTrends, 65(5), 750–759. https://doi.org/10.1007/s11528-021-00651-3. 

Nakakuwa, T., & Jawahar, K. (2020). Intersemiotic Complementarity in Namibian 

Physical Science Teachers’ Classroom Practice. African Journal of Research 

in Mathematics, Science and Technology Education, 24(3), 387–399. 

https://doi.org/10.1080/18117295.2020.1837509. 

Nam, Y., & Chen, Y. C. (2017). Promoting argumentative practice in socio-

scientific issues through a science inquiry activity. EURASIA Journal of 

Mathematics, Science and Technology Education, 13(7), 3431–3461. 

Nasional, K. P. (2016). . Peraturan Menteri Pendidikan Dan Kebudayaan 



223 
 

 
 

Republik Indonesia Nomor 20 Tahun 2016 Tentang Standar Kompetensi 

Lulusan Pendidikan Dasar Dan Menengah. In Berita Negara Republik 

Indonesia Tahun 2016 Nomor 953. 

Nasional, K. P. (2007). Peraturan Menteri Pendidikan Nasional No. 16 Tahun 

2007 tentang Standar Kualifikasi Akademik dan Kompetensi Guru (Vol. 3, 

pp. 1–8). 

Nasional, K. P. (2016). . Peraturan Menteri Pendidikan Dan Kebudayaan 

Republik Indonesia Nomor 20 Tahun 2016 Tentang Standar Kompetensi 

Lulusan Pendidikan Dasar Dan Menengah. In Berita Negara Republik 

Indonesia Tahun 2016 Nomor 953. 

Nath, S., Tang, B., & Yang, K. (2015). Enhancing Scientific Literacy: A Resource 

for Teachers. Journal of Student Science and Technology, 8(1). 

Nilsson, P. (2014). When Teaching Makes a Difference: Developing science 

teachers’ pedagogical content knowledge through learning study. 

International Journal of Science Education, 36(11), 1794–1814. 

https://doi.org/10.1080/09500693.2013.879621 

Norris, S. P., & Phillips, L. M. (2003). How literacy in its fundamental sense is 

central to scientific literacy. Science Education, 87(2), 224–240. 

https://doi.org/10.10 

Noth, W. (1993). Handbook of Semiotica. Indiana University Press. 

O.E.C.D. (2015). PISA 2015 Assessment and Analytical Framework: Science, 

Reading, Mathematic and Financial Literacy. OECD Publishing. 

https://doi.org/10.1787/9789264255425-en. 

O.E.C.D. (2006). PISA 2006: Science Competencies for Tomorrow’s World (Vol. 

1). OECD Publishing. 

O.E.C.D. (2011). Education at a glance 2011: OECD indicators. OECD 

Publishing. https://doi.org/10.1787/eag-2011-en 

O.E.C.D. (2016). Supporting Teacher Professionalism: Insights from TALIS 2013, 

TALIS. OECD Publishing. https://doi.org/10.1787/9789264248601-en. 

Pahrudin, A. (2019). The Analysis of Pre-Service Physics Teachers in Scientific 

Literacy: Focus on the Competence and Knowledge Aspects. Jurnal 

Pendidikan IPA Indonesia, 8(1). https://doi.org/10.15294/jpii.v8i1.15728 

Palines, K. M. E., & Ortega-Dela Cruz, R. A. (2021). Facilitating factors of 

scientific literacy skills development among junior high school students. 

LUMAT: International Journal on Math, Science and Technology Education, 

9(1). https://doi.org/10.31129/lumat.9.1.1520. 

Panasuk, R. ., & Todd, J. (2005). Effectiveness of Leason Planning: Factor 

Analysis. Journal of Instructional Psychology, Vol.32 No., 215–232. 

Pearson, C.L, and Moomaw, W. (2005). The Relationship Between Teacher 

Autonomy and Stress, Work Satisfaction, Empowerment, and 

Professionalism. Open Acces LIbrary Journal, Vol.7 No.5, 38–54. 

Peña-López, I. (2009). Creating effective teaching and learning environments: 

First results from TALIS. 

Pines, A. L., & West, L. H. T. (1986). Conceptual understanding and science 

learning: An interpretation of research within a sources-of-knowledge 

framework. Science Education, 70(5), 583–604. 

Popham, W. J. (2005). Classroom Assessment: What Teachers Need to Know (7th 

ed.). Pearson. 



224 
 

 
 

Pursitasari, I. D., Rubini, B., & Suriansyah, M. I. (2016). Pelatihan Penyusunan 

Rencana Pelaksanaan Pembelajaran Dan Asesmen Berorientasi Literasi Sains 

Di MGMP IPA Kabupaten Sukabumi. Minda Baharu, 5(2), 134–143. 

https://doi.org/10.33373/jmb.v5i2.3473. 

Rahman, A. (2016). Teacher professional development in Indonesia: The 

influences of learning activities, teacher characteristics and school 

conditions. 

Relyea, J. E., Zhang, J., Wong, S. S., Samuelson, C., & Wui, M. G. L. (2022). 

Academic vocabulary instruction and socio-scientific issue discussion in 

urban sixth-grade science classrooms. The Journal of Educational Research, 

115(1), 37–50. https://doi.org/10.1080/00220671.2021.2022584. 

Rottman, B. ., & Keil, F. . (2011). What Matters in Scientific Explanations: 

Effects of Elaboration and Content. Cognition, Vol.121 No, 324–337. 

Rubini, B., Ardianto, D., Pursitasari, I. D., & Hidayat, A. (2016). Identify 

Scientific Literacy from the Science Teachers’ Perspective. Jurnal 

Pendidikan IPA Indonesia, 5(2), 299–303. 

https://doi.org/10.15294/Jpii.V5i2.7689. 

Rubini, B., Ardianto, D., Pursitasari, I. D., & Permana, I. (2017). Professional 

Development Model for Science Teachers Based On Scientific Literacy. IOP 

Conference Series: Materials Science and Engineering, 166, 12037. 

https://doi.org/10.1088/1757-899x/166/1/012037. 

Rutt, A. A., & Mumba, F. (2021). Citing Pre‐service teachers enactment of 

language‐ and literacy‐integrated science instruction in linguistically diverse 

science classrooms. Journal of Research in Science Teaching, 59(4), 619–

655. https://doi.org/10.1002/tea.21739. 

Saragih, A. (2007). Bahasa sebagai Semiotik Sosial dan Pembelajaran Bahasa 

Inggris. MEDAN MAKNA, 4(lm. 1). 

Sarkar, M., & Corrigan, D. (2013). Bangladeshi Science Teachers’ Perspectives of 

Scientific Literacy And Teaching Practices. International Journal of Science 

and Mathematics Education, 12(5), 1117–1141. 

https://doi.org/10.1007/s10763-013-9450-8. 

Savery, J. R. (2006). Overview of problem-based leaming: definitions and 

Distinctions. The Interdisciplinary Journal of Problembased Learning, 1, 9–

20. http://docs.lib.purdue. 

Savery, J. R., & Duffy, T. M. (1995). Problem-based learning: An instructional 

model and its constructivist framework. In B. Wilson (Ed.), Constructivist 

learning environments: Case studies in instructional design (pp. 135–148). 

Educational Technology Publications. 

Schleicher, A. (Ed.). (2012). Preparing teachers and developing school leaders 

for the 21st Century: Lessons from around the world. OECD Publishing. 

http://www.oecd.org/site/ 

Schleppegrell, M. (2001). Linguistic features of the language of schooling. 

Linguistics and Education, 12(4), 431– 459. 

Serder, M., & Jakobsson, A. (2015). Language Games and Meanings Used in 

Student Encounters With Scientific Literacy Test Items. Research Science 

Education. https://doi.org/10.1002/sce.21199. 

Sharma, A., & Buxton, C. A. (2015). Human-Nature Relationships in School 

Science: A Critical Discourse Analysis of a Middle-Grade Science Textbook. 



225 
 

 
 

Science Education, 99(2), 260–281. https://doi.org/10.1002/sce.21147 

Sistiana, W. (2017). Pembelajaran IPA dengan Praktikum Berorientasi Konteks 

dan Literasi Sains: Perspektif Guru SD di Sukabumi. Pendidikan Matematika 

Dan IPA, Vol.8.No.1, 23–33. 

Steensma, H., & Groeneveld, K. (2010). Evaluating a Training Using the “Four 

Levels Model.” Journal of Workplace Learning, Vol.22 No., 319–331. 

Steffensky, M., Gold, B., Holdynski, M., & Möller, K. (2015). Professional 

Vision of Classroom Management and Learning Support in Science 

Classrooms—Does Professional Vision Differ Across General and Content-

Specific Classroom Interactions? International Journal of Science and 

Mathematics Education, 13(2), 351–368. https://doi.org/10.1007/s10763-

014-9607-0 

Subiantoro, A. W., Treagust, D. F., & Won, M. (2015). Promoting socio-scientific 

issue-based instruction in Indonesia: Biology teachers experiences and 

perceptions. Proceedings International Conference on Mathematics, 

Sciences and Education, 93–104. 

Sultan, A., Adam., H., Harvey Jr., F., & J, P. (2018). Pre-Service Elementary 

Teachers’ Scientific Literacy and Self-Efficacy in Teaching Science. IAFOR 

Journal of Education. 

Tang, K.-S., Jeppsson, F., Danielsson, K., & Bergh Nestlog, E. (2022). 

Affordances of physical objects as a material mode of representation: A 

social semiotics perspective of hands-on meaning-making. International 

Journal of Science Education, 44(2), 179–200. 

https://doi.org/10.1080/09500693.2021.2021313. 

Timperley, H., Wilson, A., Barrar, H., & Fung, I. (2007). Teacher professional 

learning and development: Best evidence synthesis iteration. Ministry of 

Education. 

Tomas, L., & Richie, S. M. (2014). The Challenge of Evaluating Students’ 

scientific Literacy in a Writing-to-Learn Context. Science Education. 

https://doi.org/10.1007/s11165-014-9412-3. 

Torp, L., & Sage, S. (2022). Problems as possibilities: Problem-based learning 

for K-16 education (2nd ed.). Association for Supervision and Curriculum 

Development. 

Truesdale, W. T. (2003). The implementation of peer coaching on the 

transferability of staff development to classroom practice in two selected 

Chicago public elementary schools. Loyola University Chicago. 

Van Dijk, E. M. (2014). Understanding the Heterogeneous Nature of Science: A 

Comprehensive Notion of PCK for Scientific Literacy. Science Education, 

98(3), 397–411. https://doi.org/10.1002/sce.21110. 

Van Driel, J., & Berry, A. (2012). Teacher Professional Development Focusing on 

Pedagogical Content Knowledge. Advances in Physical Education, Vol.11 

No., 26–28. 

Vescio, V., Ross, D., & Adams, A. (2008). A review of research on the impact of 

professional learning communities on teaching practice and student learning. 

Teaching and Teacher Education, 24(1), 80–91. 

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological 

processes. Harvard University Press. 

Wanselin, H., Danielsson, K., & Wikman, S. (2021). Analysing Multimodal Texts 



226 
 

 
 

in Science—a Social Semiotic Perspective. Research in Science Education, 

52(3), 891–907. https://doi.org/10.1007/s11165-021-10027-5. 

Washburn, E., & Cavagnetto, A. (2013). Using Argument As A Tool For 

Integrating Science And Literacy. The Reading Teacher, 67(ue 2), 127–136. 

https://doi.org/10.1002/TRTR.1181. 

Widodo, A., & Riandi. (2013). Dual-mode teacher professional development: 

challenges and re-visioning future TPD in Indonesia. Teacher Development, 

17(3), 380–392. 

Widyartono, D. (2017). Pengajaran Bahasa Indonesia Berorientasi Aliran 

Struktural, Tagmemik, Dan Sistemik. Artikel Konferensi Bahasa Universitas 

Negeri Malang. 

Windschitl, M., & Stroupe, D. (2017). The formative assessment cycle: A systems 

approach to improving teaching and learning. Harvard Education Press. 

Windschitl, M., Thompson, J., & Braaten, M. (2017). Ambitious science teaching. 

Harvard Education Press. 

Windschitl, M., Thompson, J., Braaten, M., & Stroupe, D. (2012). Proposing a 

core set of instructional practices and tools for teachers of science. Science 

Education, 96(5), 878–903. 

Yang, R., Porter, A. C., Massey, C. M., Merlino, J. F., & Desimone, L. M. (2020). 

Curriculum‐based teacher professional development in middle school 

science: A comparison of training focused on cognitive science principles 

versus content knowledge. Journal of Research in Science Teaching, 57(4), 

536–566. https://doi.org/10.1002/tea.21605. 

Yang, S. C., & Liu, S. F. (2004). Case study of online workshop for the 

professional development of teachers. Computers in Human Behavior, 20(6), 

733–761. 

Yildirim, S. (2016). Effects of Flipped Classroom Model on Preservice Teachers’ 

Information and Communication Technology Attitudes. Journal of 

Educational Technology & Society, 19(1), 134–144. 

Yoon, K S, Duncan, T., Lee, S. W. Y., Scarloss, B., & Shapley, K. (2007). 

Reviewing the evidence on how teacher professional development affects 

student achievement. US Department of Education, Institute of Education 

Sciences. National Center for Education Evaluation and Regional Assistance, 

Regional Educational Laboratory Southwest. 

Yoon, Kwang Sook, Duncan, T., Lee, S. W.-Y., Scarloss, B., & Shapley, K. L. 

(2007). Reviewing the evidence on how teacher professional development 

affects student achievement Reviewing the evidence on how teacher 

professional development. In American Educational Research Journal (REL 

2007–No. 033). 

Zuryanty, H., Helsa, Y., & Kenedi, A. K. (2022). Pelatihan Pengembangan Bahan 

Ajar Literasi Sains Berorientasi Teknologi Untuk Guru Sekolah Dasar. 

Jurnal Cakrawala Ilmiah, 1(8), 2123–2130. 

https://bajangjournal.com/index.php/JCI/article/view/2025. 



 
 

1 
 

 


