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MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM-PROJECT
BASED LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA

BEATRIK NOVA
Program Studi S-2 Pendidikan Ilmu Pengetahuan Alam, UPI

ABSTRAK

Tantangan utama dalam pendidikan IPA adalah mengintegrasikan sains dan
teknologi dalam pembelajaran agar siswa memiliki technology engineering
and literacy (TEL) serta motivasi belajar yang memadai untuk menghadapi
tuntutan abad ke-21. Penelitian ini bertujuan untuk menganalisis pengaruh
STEM-PjBL terhadap TEL dan motivasi belajar siswa pada topik pesawat
sederhana. Desain quasi-experimental digunakan dengan dua kelas, kelas
eksperimen menggunakan STEM-PJBL dan kelas kontrol menggunakan
PjBL, masing-masing terdiri dari 25 siswa kelas VIII. Data diperoleh
melalui pretest, posttest, dan angket motivasi belajar, dianalisis
menggunakan uji t, Mann-Whitney U, dan perhitungan effect size (Cohen's
d). Hasil menunjukkan bahwa STEM-PjBL terdapat perbedaan pada kelas
eksperimen dan kelas kontrol dengan perbedaan signifikan secara statistik
(p =0.017), rata-rata skor TEL (62.0) kelas eksperimen lebih tinggi daripada
kelas kontrol (49.0). N-gain di kelas eksperimen menunjukkan peningkatan
TEL dalam kategori "sedang" (N-gain = 0.37), sedangkan kelas kontrol
berada dalam kategori "rendah™ (N-gain = 0.11), dengan effect size Cohen's
d sebesar 0.59, menunjukkan pengaruh sedang menuju tinggi. Motivasi
belajar siswa pada kelas eksperimen dan kontrol tidak terdapat perbedaan
yang signifikan secara satatistik (p = 0.237), namun meningkat signifikan di
kelas eksperimen dan kontrol dalam kategori “rendah” (N-gain = 0.21) dan
(N-gain = 0.13) dengan effect size Cohen's d sebesar 0.35, menunjukkan
pengaruh sedang menuju tinggi. Korelasi antara TEL dan motivasi belajar
menunjukkan hubungan yang sangat kuat dengan korelasi 1.000 dan
signifikansi 0.000. Kesimpulannya, STEM-PjBL efektif berpengaruh
terhadap TEL dan motivasi belajar, terutama dalam pemahaman prinsip
teknologi, meskipun diperlukan perbaikan lebih lanjut pada aspek
pengembangan solusi dan pencapaian sasaran Kinerja.

Kata Kunci: STEM-PjBL, Technology Engineering Literacy, Motivasi
Belajar, Pesawat Sederhana



IMPROVING TECHNOLOGY ENGINEERING LITERACY (TEL) AND
STUDENTS’ MOTIVATION USING STEM - PROJECT BASED LEARNING
(PjBL) ON SIMPLE MACHINES

BEATRIK NOVA
Magister Science Education, UPI

ABSTRACT

The main challenge in science education is integrating science and
technology into learning so that students possess technology engineering
and literacy (TEL) and sufficient motivation to meet the demands of the 21st
century. This study aims to analyze the effect of STEM-PjBL on TEL and
student motivation regarding the topic of simple machines. A quasi-
experimental design was employed with two classes: an experimental class
using STEM-PjBL and a control class using PjBL, each consisting of 25
eighth-grade students. Data were collected through pretests, posttests, and
motivation questionnaires, and analyzed using t-tests, Mann-Whitney U
tests, and effect size calculations (Cohen's d). The results indicate a
significant statistical difference between the experimental and control
classes (p = 0.017), with the experimental class having a higher average TEL
score (62.0) compared to the control class (49.0). The N-gain in the
experimental class showed a moderate increase in TEL (N-gain = 0.37),
while the control class showed a low increase (N-gain = 0.11), with a
Cohen's d effect size of 0.59, indicating a moderate to high effect. Although
there was no significant statistical difference in student motivation (p =
0.237), there was a significant increase in the experimental class,
categorized as "low™" (N-gain = 0.21), while the control class remained in
the "low" category (N-gain = 0.13), with a Cohen's d effect size of 0.35,
indicating a moderate to high effect. The correlation between TEL and
student motivation was very strong, with a correlation of 1.000 and
significance of 0.000. In conclusion, the STEM-PjBL approach is effective
in improving TEL and student motivation, particularly in understanding
technology principles, although further improvements are needed in
solution development and performance goal achievement.

Keywords: STEM-PjBL, Technology Engineering Literacy, Learning
Motivation, Simple Plane



DAFTAR ISI

TESIS oo [
LEMBAR PENGESAHAN TESIS ..o i
PERNYATAAN. ..ottt i
KATA PENGANTAR ..ottt iv
UCAPAN TERIMA KASIH. ..o %
ABSTRAK ..ot iX
DAFTAR ISH...oiiiiiieeee e Xi
DAFTAR TABEL ....ooiiiiiieee s Xiv
DAFTAR GAMBAR ......oooiie ittt XVii
DAFTAR LAMPIRAN ....oooiie ettt XX
BAB | PENDAHULUAN ..ottt 1
11 Latar Belakang .......ccocooieiiiiiic i 1
1.2 Rumusan Masalah............cccccovviiieiinicniece e 13
1.3 Tujuan Penelitian .........c.cccoeveiieveeie e 14
1.4 Manfaat Penelitian...........ccooovieiiiiiin e 14
1.4.1 Manfaat Secara TeOretiS.......cccvrvvererieerrere e e e 14
1.4.2 Manfaat Secara.Praktis............ccccvovviiniiniiniciine e 15
1.5 Struktur Organisasi Penelitian ...........ccccceveiiiievie e, 15
1.6 Definisi Operasional Penelitian............cccooceveiinininnnnnn. 16
BAB 11 KAJIAN PUSTAKA ..ot 19
2.1 Model STEM — PJBL ....ccoviiiiieece e 19
2.1.1 Pengertian STEM-PJBL ..ot 19
2.1.2 Tahapan Model Pembelajaran STEM-PJBL ...........c.......... 22
2.1.3 Kelebihan Model Pembelajaran STEM-PjBL.................... 23
2.2 Technology Engineering Literacy (TEL) .....ccccccovvvvvivvnnee. 24
2.3 Motivasi Belajar ..o 33
2.3.1 Motivasi dalam Students' Motivation Toward Science
Learning (SMTSL) ...ccciiiiiiieeee e 34

Xi



2.3.2 ASPEK-ASPEK SMTSL ..cviiiiiiieiese e 35

2.4 Pesawat Sederhana ..........ccoovevviininie s 43
2.4.1 Manusia Membutuhkan Pesawat Sedehana....................... 43
2.4.2 PeNQErtian TUAS......ccceevueiiieiieieseesie e e e 44
2.4.3 JENIS-JENIS TUAS ..ovveveeieiiie et 45
2.4.4 Bidang MiriNg .......ccocoiiiiiiiiienese e 48
2.4.5 KAl .ooviviieieee 50
2.4.6 ROOA BEIPOIOS.......coiveeieiieiie e 52
2.4.7 Analisis Kurikulum dan Projek Potensial pada Materi
Pesawat Sederhana ..........cccocevvveivere i 54
2.5 Penelitian Relevan..........cccoviiiineniineee e 55
BAB 11l METODE PENELITIAN ..o 59
3.1. Desain Penelitian .........cccoovivereiiniiere e 59
3.2 Subyek Penelitian..........ccccccovveiiiieiiece e 60
3.3 Instrument Penelitian ...........ccocceieiiiiiiinnee e 61
3.4 Analisis Instrument pada Penelitian .............cccccocvenenene 65
3.4.1 Instrument ValiditaS........coocvvereiiiiinineeieee e 65
3.4.1.1 Validitas IST ..ccveiveeiiieiiiiesieee e 65
3.4.1.2 Validitas EMPIriK ......ccocooeiiniiiiiieeec e 66
3.4.2 Relabilitas ......cocoviieieieieie e 67
3.4.3 Uji Tingkat Kesukaran Butir Soal.............c.ccccevivviiieiinnnn, 69
3.4.4 Uji Daya Pembeda Soal ............cccooviiiiiiiiincicee 70
3.4.5 Hasil Uji Coba Butir Soal Instrumen Tes Technology
Engineering Literacy (TEL) ..c.coovvvivieiiieiiceceecece e 70
3.5 Teknik Pengolahan Data ...........ccccovveveiiiiicicie e 72
3.5.1 Pengembangan Kemampuan Technology Engineering
Literacy (TEL) dan Motivasi Belajar Siswa...................... 72
3.5.2 Uji Perbedaan Dua Rerata...........ccccoevvevveiieiceeiie e, 73

xii



3.5.3 Menentukan Effect Size........ccocvvveviveiviieiieere e 75
3.5.4 Analisis Korelasi Antara TEL dan Motivasi Belajar dengan

STEM-PJBL....cviiiceeeeeeee e 77
3.6 Prosedur Penelitian.........cccocoveveiiiininieienese e 78
BAB IV HASIL DAN PEMBAHASAN .......cccooviiiiiiiiiiieneas 85
4.1 Pengaruh STEM-PjBL terhadap Technology Engineering
Literacy (TEL) SISWa.......ccccecvieiiiiie e 85
4.1.1 Pengaruh STEM-PjBL terhadap TEL Siswa berdasarkan
SUD TOPIK 1.t 108
4.1.2 Pengaruh STEM-PjBL terhadap TEL Siswa berdasarkan
PraKtiK.....coveieciee e 116
4.1.3 Pengaruh STEM-PjBL terhadap TEL Siswa berdasarkan
ATBA s 124
4.2 Pengaruh STEM-PjBL terhadap Motivasi Belajar Siswa
....................................................................................... 132
4.2.1 Pengaruh STEM-PjBL terhadap Motivasi Belajar Siswa
berdasarkan Tiap INdikator............ccccevvevieeiiiccic e, 145
4.3 Korelasi Antara TEL dan Motivasi Belajar Siswa dengan
STEM-PJBi....oii e 153
BAB V KESIMPULAN, IMPLIKASI, DAN
REKOMENDASI ....ocviiiiie e 156
5.1 KeSIMPUIAN .....cooviiiiiiiie et 156
5.2 IMPHKAST .o 158
5.3 REKOMENAASI........ooiiiiiiiieec s 160
DAFTAR PUSTAKA ..ottt 163
LAMPIRAN ..ottt 206

Xiii



DAFTAR TABEL
Tabel 2.1 Taget Assessment TEL Ditinjau dari Area Konten dan

ATEa Praktik .....oocveiieic e 28
Tabel 3.1 Desain pada Penelitian ............ccccceoevveieie e, 59
Tabel 3.2 Distribusi Partisipan ...........ccccccovevivevii e 60
Tabel 3.3 Rumusan Indikator TEL Berdasarkan Konten Area dan
Target Assessment TEL yang Digunakan ............ 62

Tabel 3.4 Formulasi Kisi-kisi Test TEL berdasarkan Indikator. 62
Tabel 3.5 Formulasi Soal berdasarkan Sub Topik .................... 63
Tabel 3.6 Formulasi Praktik dan Area TEL berdasarkan Indikator
.................................................................................. 64

Tabel 3.7 Kisi-kisi Pertanyaan Angket Motivasi Belajar........... 64

Tabel 3.8 Ringkasan Hasil Judgement Terhadap Instrumen Tes
TEL 0leh D0oSen ANIi.......eueeeeieee e 66
Tabel 3.9 Kriteria.Korelasi Koefiesien Validitas Instrument..... 67

Tabel 3.10 Kriteria Koefisien Korelasi Reliabilitas Instrument. 69

Tabel 3.11 Kriteria Tingkat Kesukaran Soal.............ccccceeeneee. 69
Tabel 3.12 Kriteria Daya Pembeda Soal ............ccccceovvvernnnnnne. 70
Tabel 3.13 Ringkasan Hasil Uji Coba Tes TEL ............cceveneee. 71
Tabel 3.14 Kriteria Pedoman Indeks Gain ...........cccooevverennnnne 73
Tabel 3.15 Kriteria Interpretasi Cohen’s d.........cccccvevevverrnnnene. 76
Tabel 3.16 Pedoman Interpretasi Koefisien Korelasi................. 77

Tabel 3.17 Aktivitas Pembelajaran Pada Kelas Kontrol dan Kelas

EKSPErimMeN......coooiiiic e 80
Tabel 4.1 Ringkasan Hasil TEL SiSWa.........cccccooevirenininnnnnn 86
Tabel 4.2 Hasil Pengujian Normalitas terhadap TEL Siswa ...... 88
Tabel 4.3 Hasil Pengujian Homogenitas terhadap TEL Siswa .. 89

Xiv


file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512896
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897

Tabel 4.4 Hasil Uji Independent t-test terhadap TEL Siswa...... 89

Tabel 4.5 N-Gain terhadap TEL SiSWa ........ccccceveiiieniicnennnn 91
Tabel 4.6 Integrasi STEM pada Pembuatan Projek Pompa Air
SEABINANA. ..ot 95
Tabel 4.7 Hasil Uji Normalitas Gain TEL Siswa..................... 104
Tabel 4.8 Hasil Perbedaan Rata-rata TEL Siswa..................... 105

Tabel 4.9 Rekapitulasi Rata-rata N-Gain, Standar Deviasi N-
Gain dan Nilai Cohen’s d TEL Siswa Kelas Kontrol

dan EKSPErimenN .......cccooeiiiiiiieseee e 106
Tabel 4.10 Rekapitulasi Hasil TEL Siswa Berdasarkan Sub

TOPIK oo 109
Tabel 4.11 Rekapitulasi Hasil TEL Siswa Berdasarkan Praktik

.................................................................................. 116
Tabel 4.12 Rekapitulasi Hasil TEL Siswa Berdasarkan Area.. 125
Tabel 4.13 Ringkasan Hasil Motivasi Belajar Siswa................ 133

Tabel 4.14 Hasil Pengujian Normalitas terhadap Motivasi Belajar

Tabel 4.15 Hasil Pengujian Homogenitas terhadap Motivasi

Belajar SiSWa........cccccovevveveiieieee e 135
Tabel 4.16 Hasil Uji Mann-Whitney terhadap Motivasi Belajar

SISWA . 136
Tabel 4.17 N-Gain terhadap Motivasi Belajar Siswa............... 137

Tabel 4.18 Hasil Uji Normalitas Gain Motivasi Belajar Siswa 143
Tabel 4.19 Hasil Perbedaan Rata-Rata Pengembangan Motivasi
Belajar SISWa.........cccooviiiiiiiiic 144

XV


file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897

Tabel 4.20 Rekapitulasi Rata-rata N-Gain, Standar Deviasi N-

Gain dan Nilai Cohen’s d Motivasi Belajar Siswa

Kelas Kontrol dan Eksperimen ............c.ccocvovninnne 144
Tabel 4.21 Hasil Rekapitulasi Motivasi Belajar Siswa
Berdasarkan Indikator ...........cccccoeiiniiniiienenne 146
Tabel 4.22 Hasil Uji Korelasi Antara TEL dan Motivasi Belajar
dengan STEM—PJBL .......ccccooiiiiiiiieenc e 153

XVi


file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897

DAFTAR GAMBAR

Gambar 2.1 Tiga Area Utama TEL ..........ccocvoiiviiininccee 27
Gambar 2.2 Area Asessmen dan Praktis TEL ...........c.cccceveee. 28
Gambar 2.3 Tuas Jenis Pertama Pada Sistem Kerja Kepala...... 46
Gambar 2.4 Tuas Jenis Kedua Pada Sistem Kerja Kaki............ 47
Gambar 2.5 Tuas Jenis Ketiga Pada Sistem Kerja Siku dan
Lengan ManUSIa..........ccoooerirerieienenese s 48
Gambar 2.6 Contoh Penerapan Bidang Miring ...........ccccccve.e.. 48

Gambar 2.7 Mendorong Benda di atas Permukaan Miring....... 50
Gambar 2.8 Penggunaan Sistem Katrol dalam Kehidupan

SeNAIT-NAIT ... 51
Gambar 2.9 Jenis-Jenis Katrol..........oooooooeeeeeee e, 51
Gambar 2.10 Sistem Roda Gigi pada Sepeda..........cccccceevvruennee. 53

Gambar 2.11 Penggunaan Sistem Roda Gigi Dengan Kelajuan53
Gambar 2.12 Sistem Gear untuk Mengubah Arah Gerakan...... 54

Gambar 3.1 Diagram Alur Penelitian...........cccccccocevieieececeenen. 84
Gambar 4.1 Rata-rata Skor Perolehan TEL Siswa.................... 87
Gambar 4.2 Skor N-gain pada TEL SiSWa........ccccceverirenennnne 92
Gambar 4.3 Rancangan Awal Prototipe Pompa Air Sederhana 98
Gambar 4.4 Pengujian Produk...........ccccevvveviieiieiieesie e 99
Gambar 4.5 Pengujian ulang Pompa Air ........cccoooviiininnnnnne 100
Gambar 4.6 Aktivitas Evaluasi Karya..........cccccoeneiniiniinnnnnne 102

Gambar 4.7 Perbandingan Sebelum Mengganti Tuas dan Setelah
DIgantl ...oeeveeeiie e 103

Gambar 4.8 Skor N-gain pada TEL Siswa Tiap Sub Topik.... 110

Gambar 4.9 Rekapitulasi Data Pretest dan Postest TEL Siswa
yang Menjawab Benar ............cccccveveieeieeiieinnenne. 112

xvii


file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512896
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897

Gambar 4.10 Hasil Jawaban Postest Subtopik Bidang Miring
Kelas EKSPerimen .........ccocoovvvviiieneiencnce 114
Gambar 4.11 Hasil Jawaban Postest Subtopik Roda Gigi Kelas
EKSPEriMEN ..o 115
Gambar 4.12 Skor N-gain pada Tiap Praktik TEL Siswa ....... 117
Gambar 4.13 Rekapitulasi Data Pretest dan Postest TEL Siswa
yang Menjawab Benar pada Praktik Understanding
Technological Principles........c.cccoccvvveiviiieiienns 119
Gambar 4.14 Soal Nomor 8 Pada Kelas Eksperimen.............. 120
Gambar 4.15 Rekapitulasi Data Pretest dan Postest TEL Siswa
yang Menjawab Benar pada Praktik Developing

Solutions and GOoals ..........ccceveeveneieniieseseins 121
Gambar 4.16 Soal Nomor 5 Pada Kelas Eksperimen.............. 123
Gambar 4.17 Skor N-gain pada Tiap Area TEL Siswa............ 126

Gambar 4.18 Rekapitulasi Data Pretest dan Postest TEL Siswa
yang Menjawab Benar pada Area Technology and
SOCIBLY .t 128
Gambar 4.19 Soal Nomor 4 Pada Kelas Eksperimen.............. 129
Gambar 4.20 Rekapitulasi Data Pretest dan Postest TEL Siswa
yang Menjawab Benar pada Area Design and
SYSIEIMS ... 130
Gambar 4.21 Soal Nomor 11 Pada Kelas Eksperimen............ 131
Gambar 4.22 Rata-rata Skor Pretest dan Postest Perolehan
Motivasi Belajar SISWa.........ccccccvvvveivveniesieenn, 134
Gambar 4.23 Hasil N-gain Pada Motivasi Belajar Siswa........ 138
Gambar 4.24 Skor N-gain pada Tiap Indikator Motivasi Belajar

XViii


file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897

Gambar 4.25 Postest pada Indikator Stimulasi Lingkungan

Belajar Kelas EKSperimen...........ccoceveiiiinennne 150
Gambar 4.26 Postest pada Indikator Pencapaian Tujuan Kelas
KONEIOL.....ocoicee s 150
Gambar 4.27 Postest pada Indikator Sasaran Kinerja Kelas
KONTIOL.....oieiececeee e 151

Gambar 4.28 Postest pada Indikator Sasaran Kinerja Kelas

EKSPErimen .......coovveiee e 151

XiX


file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512897

DAFTAR LAMPIRAN

Lampiran A Perangkat Ajar...........ccocooiiieieneiencneei 207
Lampiran A1 Modul Ajar Kelas Eksperimen ...........c.ccoccoeeee. 207
Lampiran A2 Modul Ajar Kelas Kontrol...............ccccccoovevieenenn. 224
Lampiran A3 Materi AJar......ccccovevveieeiie e 236
Lampiran B Instrumen Penelitian............cccocevvninicinnnn 247

Lampiran B1 Instrumen Soal Tes Pilihan Ganda Technology
Engineering Literacy Sebelum Divalidasi................ 247

Lampiran B2 Kisi-kisi Soal Pilihan Ganda Technology
Engineering Literacy (TEL) Sebelum Divalidasi..... 274

Lampiran B3 Instrumen Soal Test Technology Engineering

Literacy (TEL) yang Digunakan.............c.cccceeverueenne. 318
Lampiran B4 Kisi-kisi Soal Pilihan Ganda Technology

Engineering Literacy (TEL) yang Digunakan.......... 332
Lampiran B5 Lembar Kerja Peserta Didik Kelas Eksperimen . 361
Lampiran B6 Instrumen Angket Motivasi Belajar Siswa.......... 381
Lampiran C Data Penelitian ...........c..ccoovoiiiiiiiiencicee 386
Lampiran C1 Data Penelitian Technology Engineering Literacy
(TEL) SISWa ....ecuviiiieiecie sttt 386
Lampiran C2 Data Penelitian Motivasi Belajar Siswa.............. 396
Lampiran D Olah Data Penelitian...........cccccocevenininiinnnnne 413

Lampiran D1 Hasil Output Statistik Menggunakan ANATES. 413
Lampiran D2 Hasil Output Statistik Menggunakan SPSS........ 414

Lampiran E Dokumentasi Penelitian...........c...ccccoeiiieinnn 506
Lampiran E1 Dokumentasi LKPD ...........cccccooiiiiininciinenen 506
Lampiran E2 Dokumentasi Jawaban TEL ........c...ccccccoeverieennne. 524
Lampiran E3 Dokumentasi Jawaban Motivasi Belajar ............. 535

XX


file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894

Lampiran E4 Dokumentasi Kegiatan Penelitian........................
Lampiran E5 Validasi Expert Judgement ..........ccccooeiiivinnnne.
Lampiran E6 Surat 1zin Meneliti...........ccoccooveiiiininin

XXi


file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894
file:///C:/Users/Acer/Downloads/SEMESTER%206/SKRIPSI/BAB%201/GABUNGAN%20SKRIPSI.docx%23_Toc102512894

163

DAFTAR PUSTAKA

Afriana, J. (2022). Pengaruh PjBL STEM terhadap Literasi Sains
dan Problem Solving Siswa SMP. Jurnal Didaktika
Pendidikan Dasar, 6(2), 627-638.
https://doi.org/10.26811/didaktika.v6i2.551

Aini, M., Ridianingsih, D. S., & Yunitasari, I. (2022). Efektivitas
Model Pembelajaran Project Based Learning (Pjbl) Berbasis
Stem terhadap Keterampilan Berpikir Kritis Siswa. Jurnal
Kiprah Pendidikan, 1(4), 247-253.
https://doi.org/10.33578/kpd.v1i4.118

Albalate, A. R., Larcia, H. D., Jaen, J. A., Pangan, K. R., & Garing,
A. G. (2018). Students’ Motivation Towards Science
Learning (SMTSL) of STEM Students of University of
Batangas, Lipa City. PEOPLE: International Journal of
Social Sciences, 3(3), 1262-1274.

Alkhawaldeh, E. (2023). Examining the Integration of Project-
Based Learning and Technology Tools in K-12 Classrooms.
Saudi Arabia: King Khalid University.

Allanta, T. R., & Puspita, L. (2021). Analisis keterampilan berpikir
kritis dan self efficacy peserta didik: Dampak PjBL-STEM
pada materi ekosistem. Jurnal Inovasi Pendidikan IPA, 7(2),
158-170. https://doi.org/10.21831/jipi.v7i2.42441

Almulla, M. A. (2020). The Effectiveness of the Project-Based
Learning (PBL) Approach as a Way to Engage Students in
Learning. SAGE Open, 10(3), 1-15.
https://doi.org/10.1177/2158244020938702

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



164

Ames, C. (1992). Classrooms: Goals, Stuructures, and Student
Motivation. Journal of Educational Psychology, 84, 261-
271.

Amira, F., Dwi, P., Putra, A., & Nuha, U.(2024). Pengembangan
LMS Berbasis Moodle Pada Pembelajaran IPA untuk
Meningkatkan Motivasi dan Hasil Belajar Siswa SMP.
Eduproxima, 6(3), 1133-1142.

Anderson, L. (2021). Digital literacy skills of law students. 2(1),
41-56.
http://www.biall.org.uk/data/files/Conference/Dublin_2016/
Presentations/Parallel 2A - Lisa_Anderson.pdf

Anggereini, E., Siburian, J., & Hamidah, A. (2023). Identification
of project-based learning and STEM PjBL innovation based
on socio-scientific issues as an effort to improve students'
scientific literacy. Jurnal Pendidikan Sains Indonesia, 11(1),
165-177. http://jurnal.unsyiah.ac.id/JPSl/index DOl:
doi.org/10.24815/jpsi.v10i4.26927

Aninda, A., Permanasari, A., & Ardianto, D. (2019). Implementasi

pembelajaran berbasis proyek pada materi pencemaran
lingkungan untuk meningkatkan literasi STEM siswa SMA.
Journal of Science Education and Practice, 3(2), 1-16.
https://doi.org/10.5281/zen0d0.1234567

Anjarsari, P., Prasetyo, Z. K., & Susanti, K. (2020). Developing

technology and engineering literacy for Junior High School
students through STEM-based science learning. Journal of
Physics: Conference Series, 1440(1).

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED
LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


http://jurnal.unsyiah.ac.id/JPSI/index
https://doi.org/10.5281/zenodo.1234567

165

https://doi.org/10.1088/1742-6596/1440/1/012107

Aprilia, A., Arrosyid, M. I. J., Hasijazh, N., & Kurniawati, W.
(2024). Analisis Kesalahan Konsep Pembelajaran Pada
Materi Pesawat Sederhana di Sekolah Dasar. Journal
Innovation in Education (INOVED), 2(1), 1-8.

Apriyani, R., Ramalis, T. R., & Suwarma, I. R. (2019). Analyzing
student’s problem-solving abilities of direct current
electricity in STEM-based learning. Journal of Science
Learning, 2(3), 85-91.

Ardianto, D., Firman, H., Permanasari, A., & Ramalis, T. R.
(2019). What is Science, Technology, Engineering,
Mathematics (STEM) Literacy? 253(Aes 2018), 381-384.
https://doi.org/10.2991/aes-18.2019.86

Arikunto, S. (2006). Prosedur Penelitian Suatu Pendekatan
Praktek. Jakarta : PT. Rineka Cipta.

Arikunto, S. (2012). Dasar-Dasar Evaluasi Pendidikan. Jakarta:
PT. Rineka Cipta.

Arikunto, S. (2013). Prosedur Penelitian Suatu Pendekatan
Praktik. Edisi Revisi. Jakarta: PT. Rineka Cipta.\

Arlinwibowo, J., Retnawati, H., Pradani, R. G., & Fatima, G. N.
(2023). STEM Implementation Issues in Indonesia:
Identifying the Problems Source and Its Implications.
Qualitative Report, 28(8), 2213-2229.
https://doi.org/10.46743/2160-3715/2023.5667

Ashforth, .B, & Ashforth, .B. (1986). from the SAGE Social
Science Collections . Rights Reserved . The ANNALS of the

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



166

American Academy of Political and Social Science, 503(1),
122-136.

Aslam, R., Khan, N., & Joseph, V. (2021). Impact of learning
motivation on students’ academic achievement: Mediating
role of constructive feedback. Pakistan Social Sciences
Review, 5(3), 472-484.

Aydogan, B., & Cakiroglu, J. (2022). The Effects of Engineering
Design-Based Instruction On 7th Grade Students’ Nature of
Engineering Views. Journal of Science Education and
Technology, 31(1), 68-80. https://doi.org/10.1007/s10956-
021-09931-2

Bandura, A. (1997). Self-efficacy: The exercise of control (5th
printing, 2002). W.H. Freeman & Company.

Barak, M., Ginzburg, T., & Erduran, S. (2022). Nature of
engineering.  Science &  Education, 33(3), 1-19.
https://doi.org/10.1007/s11191-022-00402-7

Baran, M., Baran, M., Karakoyun, F., & Maskan, A. (2021). The
Influence of Project-Based STEM  (PjbL-STEM)
Applications on the Development of 21st-Century Skills.
Journal of Turkish Science Education, 18(4), 798-815.
https://doi.org/10.36681/tused.2021.104

Bardach, L., Oczlon, S., Pietschnig, J., & Luftenegger, M. (2020).

Has achievement goal theory been right? A meta-analysis of

the relation between goal structures and personal achievement
goals. Journal of Educational Psychology, 112(6), 1197—
1220. https://doi.org/10.1037/edu0000419

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED
LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.1007/s11191-022-00402-7

167

Basar, Z. M., Mansor, A. N., Jamaludin, K. A., & Alias, B. S.
(2021). The Effectiveness and Challenges of Online Learning
for Secondary School Students - A Case Study. Asian Journal
of University Education, 17(3), 119-129.
https://doi.org/10.24191/ajue.v17i3.14514

Basham, J. D., & Marino, M. T. (2013). Understanding STEM
Education and Supporting Students through Universal Design
for Learning. TEACHING Exceptional Children, 45(4), 8-15.
https://doi.org/10.1177/004005991304500401

Bassett, G., Blake, J., Carberry, A., Gravander, J., Grimson, W.,
Krupczak, J. Jr., Mina, M., & Riley, D. (2014). Philosophical
perspectives on engineering and technology literacy, I.
Electrical and Computer Engineering Books. Book 1.

Beatty, A., Rappoteur. (2011). Successful STEM Education. In
Successful STEM Education (Issue 2011).
https://doi.org/10.17226/13230

Bell, S. (2010). Project-Based Learning for the 21st Century: Skills
for the Future. The Clearing House: A Journal of Educational
Strategies, Issues  and Ideas, 83(2), 39-43.
https://doi.org/10.1080/00098650903505415

Benedek, M., Bruckdorfer, R., & Jauk, E. (2020). Motives for
Creativity: Exploring the What and Why of Everyday
Creativity. Journal of Creative Behavior, 54(3), 610-625.
https://doi.org/10.1002/joch.396

Berliana, D., Agustin, A., & Fanani, A. (2024). Pengaruh model
PJBL berbasis STEM berbahantu media PhET terhadap

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



168

kemampuan berpikir Kritis siswa pembelajaran IPA. Jurnal
Review Pendidikan dan Pengajaran, 7(2), 5402-5410.
http://journal.universitaspahlawan.ac.id/index.php/jrpp

Bourdeaux, M. (1981). Letter from the Director. Religion in
Communist Lands, 9(1), 2-3.
https://doi.org/10.1080/09637498108430973

Breiner, J. M., Harkness, S. S., Johnson, C. C., & Koehler, C. M.
(2012). What Is STEM? A Discussion About Conceptions of
STEM in Education and Partnerships. School Science and
Mathematics, 112(1), 3-11. https://doi.org/10.1111/}.1949-
8594.2011.00109.x

Brennan, K. (2021). How kids manage self-directed programming
projects: Strategies and structures. Journal of the Learning
Sciences, 30(4-5), 576-610.
https://doi.org/10.1080/10508406.2021.1936531

BSNP. (2010). Laporan BSNP Tahun 2010. Jakarta: Badan
Standar Nasional Pendidikan.

Burleson, W. (2005). Developing creativity, motivation, and self-
actualization with learning systems. International Journal of
Human Computer Studies, 63(4-5 SPEC. ISS.), 436-451.
https://doi.org/10.1016/j.ijhcs.2005.04.007

Bybee, R. W. (2015). The Case for STEM Education: Challenges
and Opportunities. In The Case for STEM Education:
Challenges and Opportunities.
https://doi.org/10.2505/9781936959259

Cahyani, A., Listiana, I. D., & Larasati, S. P. D. (2020). Motivasi

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


http://journal.universitaspahlawan.ac.id/index.php/jrpp

169

Belajar Siswa SMA pada Pembelajaran Daring di Masa
Pandemi Covid-19. 1Q (llmu Al-Qur’an): Jurnal Pendidikan
Islam, 3(01), 123-140. https://doi.org/10.37542/iq.v3i01.57

Capraro, R. M., Capraro, M. M., & Morgan, J. R. (2013). STEM
Project-Based Learning: An Integrated Science, Technology,
Engineering, and Mathematics (STEM) Approach, Second
Edition. In STEM Project-Based Learning: An Integrated
Science, Technology, Engineering, and Mathematics (STEM)
Approach, Second Edition. https://doi.org/10.1007/978-94-
6209-143-6

Capunitan, K. B., Lirado, J. D., & Gregana, C. F. (2023).
Motivational Factors in Science Learning, Learner’s
Satisfaction and Learning Outcomes of Pre-Service Teachers.
International Journal of Scientific and Management
Research, 06(05), 72-115.
https://doi.org/10.37502/ijsmr.2023.6504

Cheville, A. (n.d.). Philosophical Perspectives On Engineering
And Technological Literacy , IV Prepared for the
Technological and Engineering Literacy &.

Chittum, J. R., Jones, B. D., Akalin, S., & Schram, A. B. (2017).
The effects of an afterschool STEM program on students’
motivation and engagement. International Journal of STEM
Education, 4(1). https://doi.org/10.1186/s40594-017-0065-4

Chung, E., Subramaniam, G., & Dass, L. C. (2020). Online
Learning Readiness among University Students in Malaysia
amidst COVID-19, Asian Journal of University Education,

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



170

2020-Jul. Asian Journal of University Education (AJUE), 19,
46-58. https://eric.ed.gov/?1d=EJ1267359

Cohen, J. (1990). Things | Have Learned (so far). American
Psychologist, 45, 1304-1312. https://doi.org/10.1037/0003-
066X.45.12.1304

Cole, J. S., Bergin, D. A., & Whittaker, T. A. (2008). Predicting
student achievement for low stakes tests with effort and task

value. Contemporary Educational Psychology, 33(4), 609-
624. https://doi.org/10.1016/j.cedpsych.2007.10.002

Covington, M. V. (1992). Making the Grade: A Self-Worth
Perspective on Motivation and School Reform. Cambridge:
Cambridge University Press.
http://dx.doi.org/10.1017/CB0O9781139173582

Creswell, J., & Creswell, J. D. (2018). Research Design:
Qualitative, Quantitative, and Mixed Methods Approach Fifth
Edition. California: SAGE Publications.

Cropley, D. H. (2015). Promoting creativity and innovation in

engineering education. Psychology of Aesthetics, Creativity,
and the Arts, 9(2), 161-171.
https://doi.org/10.1037/aca0000008

Darmaji, A., Kurniawan, D. A., Minarsih, & Perdana, R. (2023).
The Positive Impact of Digital Literacy on Science Process
Skills. Jurnal Pendidikan Dan Pengajaran, 56(2), 241-250.
https://doi.org/10.23887/jpp.v56i2.58032

Davies, R. S. (2011). Understanding technology literacy: A
framework for evaluating educational technology integration.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.1037/0003-066X.45.12.1304
https://doi.org/10.1037/0003-066X.45.12.1304
http://dx.doi.org/10.1017/CBO9781139173582

171

TechTrends, 55(5), 45-52. https://doi.org/10.1007/s11528-
011-0527-3
Davis, E. A. (2015). Encyclopedia of Science Education. In

Encyclopedia of Science Education.
https://doi.org/10.1007/978-94-007-2150-0

Deniz, H., Kaya, E., Yesilyurt, E., & Trabia, M. (2020). The
influence of an engineering design experience on elementary
teachers’ nature of engineering views. International Journal
of Technology and Design Education, 30(4), 635-656.
https://doi.org/10.1007/s10798-019-09518-4

Dewi, T. R. P. K., Hidayat, D., & Milla, Y. I. El. (2023). Exploring
Collaborative Problem Solving in STEM Contexts for Middle
School Students. Journal of Mathematical Pedagogy (JoMP),
5(1), 15-31. https://doi.org/10.26740/jomp.v5n1.p15-31

Dincer, S. (2018). Are preservice teachers really literate enough to

integrate technology in their classroom practice? Determining
the technology literacy level of preservice teachers.
Education and Information Technologies, 23(6), 2699-2718.
https://doi.org/10.1007/s10639-018-9737-z

Dinwiddie, K. J., Schillerstrom, T. L., & Schillerstrom, J. E.
(2018). Postpartum depression in adolescent mothers. Journal
of Psychosomatic Obstetrics and Gynecology, 39(3), 168—
175. https://doi.org/10.1080/0167482X.2017.1334051

Dlttmer, L. (1977). Thought Reform and Cultural Revolution: An
Analysis of the Symbolism of Chinese Polemics. American
Political Science Review, 71(1), 67-85.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.1007/s11528-011-0527-3
https://doi.org/10.1007/s11528-011-0527-3
https://doi.org/10.26740/jomp.v5n1.p15-31

172

https://doi.org/10.1017/S0003055400259303

Dékme, 1., Agiksoz, A., & Koyunlu Unli, Z. (2022). Investigation
of STEM fields motivation among female students in science
education colleges. International Journal of STEM
Education, 9(1). https://doi.org/10.1186/s40594-022-00326-
2

Dunn, J. C., & Zimmer, C. (2020). Self-determination theory.
Routledge Handbook of Adapted Physical Education, 55(1),
296-312. https://doi.org/10.4324/9780429052675-23

Dywan, A. A., & Airlanda, G. S. (2020). Efektivitas Model
Pembelajaran Project Based Learning Berbasis STEM dan
Tidak Berbasis STEM terhadap Kemampuan Berpikir Kritis
Siswa. Jurnal Basicedu, 4(2), 344-354.
https://doi.org/10.31004/basicedu.v4i2.353

Education", "Committee on Integrated STEM, & “National
Academy of Sciences.” (2009). The future of TE masters

degrees: STEM. In 70th Annual International Technology
Education Association Conference.
https://www.nap.edu/catalog/18612/stem-integration-in-k-
12-education-status-prospects-and-an

Ejikeme, A. N., & Okpala, H. N. (2017). Promoting Children’s
learning through technology literacy: challenges to school
librarians in the 21st century. Education and Information
Technologies, 22(3), 1163-1177.
https://doi.org/10.1007/s10639-016-9481-1

Elliot, A. J., Dweck, C. S., & Yeager, D. S. (2017). Handbook of

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.31004/basicedu.v4i2.353

173

Competence and Motivation Second Edition Theory and
Application. London: The Guildford Press.

Elliott, L. A. (2019). Engineering design in scientific inquiry.
ASEE Annual Conference and Exposition, Conference
Proceedings.

Erdogan, N., Navruz, B., Younes, R., & Capraro, R. M. (2016).
Viewing how STEM project-based learning influences
students’ science achievement through the implementation
lens: A latent growth modeling. Eurasia Journal of
Mathematics, Science and Technology Education, 12(8),
2139-2154. https://doi.org/10.12973/eurasia.2016.1294a

Erlinawati, C. E., Bektiarso, S., & Maryani. (2019). Model
Pembelajaran Project Based Learning Berbasis Stem Pada
Pembelajaran Fisika. Seminar Nasional Pendidikan Fisika,
4(1), 1-4.

Fan, S. C.,, & Yu, K. C. (2017). How an integrative STEM
curriculum can benefit students in engineering design
practices. International Journal of Technology and Design
Education, 27(1), 107-129. https://doi.org/10.1007/s10798-
015-9328-x

Fauziana, 0.(2022). Pengaruh Self Efficacy Terhadap
Kemampuan Memecahkan Masalah IPA. Jurnal Pendidikan,
11(1), 151-162.

Febrianto, T., Ngabekti, S., Saptono, S., Haryono, J. M., 908, N.,
& Selatan, S. (2021). The Effectiveness of Schoology-
Assisted PBL-STEM to Improve Critical Thinking Ability of

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



174

Junior High School Students. Journal of Innovative Science
Education, 10(2), 222-229.
http://journal.unnes.ac.id/sju/index.php/jise

Filgona, J., Sakiyo, J., Gwany, D. M., & Okoronka, A. U. (2020).

Motivation in Learning. Asian Journal of Education and
Social Studies, 10(4), 16-37.
https://doi.org/10.9734/ajess/2020/v10i430273

Firman, H., Rustaman, N. Y., & Suwarma, |. R. (2016).

Development Technology and Engineering Literacy Through
STEM-Based  Education.  Icieve 2015, 209-212.
https://doi.org/10.2991/icieve-15.2016.45

Fraenkel, Wallen and Hyun. (2012). How to Design and Evaluate
Research in Education (Eight Edition). New York:
McGraw Hill International Edition.

Gandi, A. S. K., Haryani, S., & Setiawan, D. (2021). The effect of
project-based learning integrated STEM toward critical
thinking skill. Journal of Primary Education, 10(1), 18-23.
https://doi.org/10.15294/jpe.v10i1.33825

Gottschalk, F. (2019). Impacts Of Technology Use On Children:

Exploring Literature On The Brain, Cognition And Well-
Being. OECD Education Working Paper No. 195.
Organisation for Economic Co-Operation and Development.
www.oecd.org/edu/workingpapers

Hake, R. R. (1999). Analyzing Change/Gain Scores. American
Educational Research  Association’s Division D,
Measurement and Research Methodology 13 Maret 1999.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



175

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022).
Understanding the role of digital technologies in education: A
review. Sustainable Operations and Computers, 3(February),
275-285. https://doi.org/10.1016/j.susoc.2022.05.004

Hamid, A. (2009). Evaluasi Pembelajaran. Banda Aceh: Syiah

Kuala University Press.

Han, H. J., & Shim, K. C. (2019). Development of an engineering
design process-based teaching and learning model for
scientifically gifted students at the Science Education
Institute for the Gifted in South Korea. Asia-Pacific Science
Education, 5(1), 1-18. https://doi.org/10.1186/s41029-019-
0047-6

Hanif, S., Wijaya, A. F. C., Winarno, N., & Salsabila, E. R. (2019).
The use of STEM project-based learning toward students’
concept mastery in learning light and optics. Journal of
Physics: Conference Series, 1280(3).
https://doi.org/10.1088/1742-6596/1280/3/032051

Hanimoglu, E. (2018). The Impact Technology Has Had on High
School Education over the Years. World Journal of
Education, 8(6), 96. https://doi.org/10.5430/wje.v8n6p96

Hanover Research. (2011) . K-12 STEM Education Overview.
Washington DC: Hanover Research.

Harackiewicz, J. M., Barron, K. E., Tauer, J. M., Carter, S. M., &
Elliot, A. J. (2000). Short-term and long-term consequences of
achievement goals: Predicting interest and performance over
time. Journal of Educational Psychology, 92(2), 316-330.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



176

Harpian, Suwarma, I. R., & Setiawan, A. (2023). The application
of STEM learning to improve students’ STEM literacy in the
knowledge aspect. Journal of Innovation in Educational and
Cultural Research, 4(3), 450-457.

Hasse, C. (2017). Technological literacy for teachers. Oxford
Review of Education, 43(3), 365-378.
https://doi.org/10.1080/03054985.2017.1305057

Herlita, F., Yamtinah, S., & Wati, . K. (2023). The effectiveness
of the PjBL-STEM model on students' critical thinking ability
in science learning. Jurnal Inovasi Pendidikan IPA, 9(2), 192-
202. https://doi.org/10.21831/jipi.v9i2.57963

Hernandez, P. R., Bodin, R., Elliott, J. W., Ibrahim, B., Rambo-
Hernandez, K. E., Chen, T. W., & De Miranda, M. A. (2014).
Connecting the STEM dots: Measuring the effect of an
integrated engineering design intervention. International
Journal of Technology and Design Education, 24(1), 107-
120. https://doi.org/10.1007/s10798-013-9241-0

Heryani, T. P., Suwarma, I. R., & Chandra, D. T. (2023).
Development of STEM-Based Physics Module with Self-
Regulated Learning to Train Students Critical Thinking
Skills. Jurnal Penelitian Pendidikan IPA, 9(6), 4245-4252.
https://doi.org/10.29303/jppipa.v9i6.3578

Hidi, S., & Renninger, K. A. (2006). The Four-Phase Model of
Interest Development. Educational Psychologist, 41(2), 111—
127. https://doi.org/10.1207/s15326985ep4102_4

Hidiroglu, Y., Hidiroglu, C. N., & Tanriogen, A. (2021). The

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED
LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.1207/s15326985ep4102_4

177

Relationship between Technology Literacies and Proactive
Personalities of Secondary School Mathematics Teachers.
International Journal of Technology in Education and
Science, 5(4), 648-672. https://doi.org/10.46328/ijtes.255

Hite, R., & Taylor, D. (2021). Fostering Interest in and Motivation
for STEM: An lllustrative Case Study of Middle Grade
Students’ Experiences in Out of School (OST) STEM
Activities. Journal of Interdisciplinary Teacher Leadership,
5(1), 1-23. https://doi.org/10.46767/kfp.2016-0035

Huriah, T. (2018). Metode Student Center Learning. Jakarta:
Prenadamedia Group.

Ibrahim, F., Mustapha, S. M., Mokhtar, A. H. A., Shah, D. F. J. S.
H., & Nie, K. S. (2019). Youth as stakeholders and their
engagement towards government programmes (GP). Jurnal
Komunikasi: Malaysian Journal of Communication, 35(2),
211-226. https://doi.org/10.17576/JKMJC-2019-3502-13

ljirana, A., Supriadi, & Magfirah. (2022). Critical thinking skills
of chemistry education students in team project-based STEM-
metacognitive skills learning during the COVID-19
pandemic. Journal of Technology and Science Education,
12(2), 397-409. https://doi.org/10.3926/jotse.1697

llma, A. Z., Wilujeng, I., Widowati, A., Nurtanto, M., & Kholifah,
N. (2023). A Systematic Literature Review of STEM
Education in Indonesia ( 2016-2021 ): Contribution to
Improving Skills in 21 st Century Learning. 13(2), 134-146.
https://doi.org/10.47750/pegegog.13.02.17

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



178

Israwaty, ., & Syam, N. (2021). Pengaruh Penggunaan
Pendekatan STEM Berbasis PjBL terhadap Hasil Belajar
Pembelajaran IPA Siswa Kelas IV UPTD SD Negeri 65
Parepare. Seminar Nasional Hasil Penelitian, 702-713.

ITEEA. (2020). Standards for Technological and Engineering
Literacy (STEL).

Jones, B. D. (2018). Motivating students by design: Practical
strategies for professors. Clemson University.

Kaniawati, I., Srikandirayuni, 1., Rahmasuwarma, H., & Imansyah,
E. (2021). An Analysis of Student Perspectives on STEM
through Science Learning in Bandung City, Indonesia.
Turkish Journal of Computer and Mathematics Education
Research Article, 12(6), 4340-4346.

Karmana, I. W. (2024). Penerapan Model Project Based Learning
(PjBL) terhadap Kemampuan Literasi Sains dan Hasil Belajar
Peserta Didik pada Pembelajaran IPA di Sekolah. Panthera :
Jurnal llmiah Pendidikan Sains Dan Terapan, 4(2), 79-92.
https://doi.org/10.36312/panthera.v4i2.273

Kartini, F. S., Widodo, A., Winarno, N., & Astuti, L. (2021).
Promoting Student’s Problem-Solving Skills through STEM
Project-Based Learning in Earth Layer and Disasters Topic.
Journal  of  Science Learning, 4(3), 257-266.
https://doi.org/10.17509/jsl.v4i3.27555

Katehi, L., Pearson, G., & Feder, M. (2010). Engineering in K-12
education: understanding the status and improving the
prospects. In Choice Reviews Online (Vol. 47, Issue 08).

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



179

https://doi.org/10.5860/choice.47-4547

Kauffman, D. F., & Husman, J. (2004). Effects of time perspective
on student motivation: Introduction to a special issue.
Educational Psychology Review, 16, 1-7.

Kaufman, A., & Dodge, T. (2009). Student perceptions and
motivation in the classroom: Exploring relatedness and value.
Social Psychology of Education, 12(1), 101-112.
https://doi.org/10.1007/s11218-008-9070-2

Keiler, L. S. (2018). Teachers’ roles and identities in student-
centered classrooms. International Journal of STEM
Education, 5(1). https://doi.org/10.1186/s40594-018-0131-6

Kelley, T. R., & Knowles, J. G. (2016). A conceptual framework
for integrated STEM education. International Journal of
STEM Education, 3(1). https://doi.org/10.1186/s40594-016-
0046-z

Kennedy, T. J., & Odell, M. R. L. (2014). Engaging Students In
STEM Education. Science Education International, 25(3),
246-258.

Kholid, 1. (2024). Karakteristik berpikir kritis siswa dalam
pemecahan masalah matematika. Jurnal llmiah Wahana
Pendidikan, 10(9), 268-279.
https://doi.org/10.5281/zenod0.11177436

Kokotsaki, D., Menzies, V. ., Wiggins, A. (2016). Project-based
learning: a review of the literature. Improving schools, 19(3),
267-277.

Komarudin, U., Rustaman, N. Y., & Hasanah, L. (2017).

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



180

Promoting students’ conceptual understanding using STEM-
based e-book. AIP Conference Proceedings, 1848.
https://doi.org/10.1063/1.4983976

Krapp, A., Hidi, S., Renninger, K. A., Valsiner, J., & Deci, E. L.
(1992). General Questions In The Study Of Interest. The Role
of interest in Learning and Development.

Kubsch, M., Fortus, D., Neumann, K., Nordine, J., & Krajcik, J.
(2023). The interplay between students’ motivational profiles
and science learning. Journal of Research in Science
Teaching, 60(1), 3-25. https://doi.org/10.1002/tea.21789

Kurniahtunnisa, K., Anggraito, Y. U., Ridlo, S., & Harahap, F.
(2023). STEM-P]BL Learning: The Impacts on Students’
Critical Thinking, Creative Thinking, Communication, and
Collaboration Skills. Jurnal Penelitian Pendidikan IPA, 9(7),
5007-5015. https://doi.org/10.29303/jppipa.v9i7.2985

Kurniawati, R. T., & Wardani, K. (2023). Upaya meningkatkan
motivasi belajar IPA dengan menggunakan model PBL
berbantuan Make A Match pada kelas VV SD Negeri Ngabean
Yogyakarta. Prosiding Seminar Nasional Pendidikan Profesi
Guru Universitas Sarjanawiyata Tamansiswa, 2(2), 77-84.

Le, H. C,, Nguyen, V. H., & Nguyen, T. L. (2023). Integrated
STEM Approaches and Associated Outcomes of K-12
Student Learning: A Systematic Review. Education Sciences,
13(3). https://doi.org/10.3390/educsci13030297

Lembaga Survei Indonesia. (2021). Laporan Survei Nasional.
4(40), 10-14.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



181

Lestari, F. D., lIbrahim, M., Ghufron, S., & Mariati, P. (2021).
Pengaruh Budaya Literasi terhadap Hasil Belajar IPA di
Sekolah  Dasar. Jurnal ~ Basicedu, 5(6),  5087-5099.
https://doi.org/10.31004/basicedu.v5i6.1436

Lestari, S. H., Inabuy, V., Sutia, C., Maryana, O. F. T., & Hardanie,
B. (2016). Buku Panduan Guru llmu Pengetahuan Alam
Kelas VIII (Buku Guru). https://buku.kemdikbud.go.id

Li, Q., Jiang, Q., Liang, J. C., Pan, X., & Zhao, W. (2022). The

influence of teaching motivations on student engagement in an

online learning environment in China. Australasian Journal
of Educational Technology, 38(6), 1-20.
https://doi.org/10.14742/ajet.7280

Li, Q., Jiang, Q., Liang, J. C., Pan, X., & Zhao, W. (2022). The

influence of teaching motivations on student engagement in

an online learning environment in China. Australasian
Journal of Educational Technology, 38(6), 1-20.
https://doi.org/10.14742/ajet.7280

Li, W. W., Yu, H., Miller, D. J., Yang, F., & Rouen, C. (2020).
Novelty Seeking and Mental Health in Chinese University
Students Before, During, and After the COVID-19 Pandemic
Lockdown: A Longitudinal Study. Frontiers in Psychology,
11(December), 1-15.
https://doi.org/10.3389/fpsyg.2020.600739

Lin, K.Y.,,Wu, Y. T., Hsu, Y. T., & Williams, P. J. (2021). Effects
of infusing the engineering design process into STEM
project-based learning to develop preservice technology

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.31004/basicedu.v5i6.1436
https://doi.org/10.14742/ajet.7280

182

teachers’ engineering design thinking. International Journal
of STEM Education, 8(1), 1-15.
https://doi.org/10.1186/s40594-020-00258-9

Lo, K. W. K., Ngai, G., Chan, S. C. F., & Kwan, K. P. (2022). How
Students’ Motivation and Learning Experience Affect Their
Service-Learning Outcomes: A Structural Equation Modeling
Analysis. Frontiers in Psychology, 13(April), 1-12.
https://doi.org/10.3389/fpsyg.2022.825902

Lou, S. J., Chou, Y. C., Shih, R. C., & Chung, C. C. (2017). A
study of creativity in CaC 2 steamship-derived STEM project-
based learning. Eurasia Journal of Mathematics, Science and
Technology Education, 13(6), 2387-2404.
https://doi.org/10.12973/EURASIA.2017.01231A

Luppicini, R. (2008). Applying grounded conversation design to
instruction. Handbook of Conversation Design for
Instructional Applications, December, 203-217.
https://doi.org/10.4018/978-1-59904-597-9.ch013

Ma’wa, A. J., Toto., & Kustiawan, A. (2022). Pengaruh model
PJBL-STEM dalam pembelajaran IPA pada materi
bioteknologi terhadap motivasi belajar siswa. J-KIP (Jurnal
Keguruan dan Illmu Pendidikan), 3(1), 307-314.

Mamahit, J. A., Aloysius, D. C., & Suwono, H. (2020). Mamabhit,
J. A, Aloysius, D. C., & Suwono, H. (2020). Efektivitas
model project-based learning terintegrasi STEM (PjBL-
STEM) terhadap keterampilan berpikir kreatif siswa kelas X.
Jurnal Pendidikan: Teori, Penelitian, Dan Pengembangan,

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



183

5(9), 1284-1289. http://journal.um.ac.id/index.php/jptpp/

Mansyur, S., & Harun, R. (2015). Asesmen pembelajaran di
sekolah: Panduan bagi guru dan calon guru. Yogyakarta:
Pustaka Pelajar.

Margot, K. C., & Kettler, T. (2019). Teachers’ perception of STEM
integration and education: a systematic literature review. In
International Journal of STEM education. Springer.
https://doi.org/10.1186/s40594-018-0151-2

Markula, A., & Aksela, M. (2022). The key characteristics of
project-based learning: how teachers implement projects in
K-12 science education. Disciplinary and Interdisciplinary
Science Education Research, 4(1).
https://doi.org/10.1186/s43031-021-00042-x

Marrero, M. E., Gunning, A. M., & Germainwilliams, T. (2014).
What is STEM Education? Why is STEM Education
Perspectives on the STEM. Global Education Review, 1, 1-6.

Marsh, H. W. (1990). A Multidimensional, Hierarchical Self-
Concept. AARE Annual Conference, Fremantle, 1-16.

Marsh, H. W., & Yeung, A. S. (1998). Longitudinal structural
equation models of academic self-concept and achievement:
Gender differences in the development of math and English
constructs. American Educational Research Journal, 35(4),
705-738. https://doi.org/10.3102/00028312035004705

Marsya, A., Yuniasti, A., & Waulandari, R. (2022). Efektivitas
Pendekatan Stem Pada Materi Pesawat. Jurnal Natural
Science Educational Research, 5(1), 135-141.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



184

Maspul, K. A. (2024). Enhancing Project-Based Learning in
STEM Education with Integrated Technology and Coding.
Journal of Intelligent Systems and Information Technology,
1(1), 16-24. https://doi.org/10.61971/jisit.v1i1.20

Mastria, S., Agnoli, S., Zanon, M., Lubart, T., & Corazza, G. E.
(2018). Creative brain, creative mind, creative person. In Z.
Kapoula, E. Volle, J. Renoult, & M. Andreatta (Eds.),
Exploring transdisciplinarity in art and sciences (pp. 1-16).
Springer. https://doi.org/10.1007/978-3-319-76054-4 1

Mayer, J. D., Roberts, R. D., & Barsade, S. G. (2008). Human
abilities: Emotional intelligence. Annual Review of
Psychology, 59(1), 507-536.
https://doi.org/10.1146/annurev.psych.59.103006.093646

McCartney, D. L., Walker, R. M., Morris, S. W., MciIntosh, A. M.,
Porteous, D. J., & Evans, K. L. (2016). Identification of

polymorphic and off-target probe binding sites on the

[llumina Infinium MethylationEPIC BeadChip. Genomics
Data, 9, 22-24. https://doi.org/10.1016/j.gdata.2016.05.012
McCracken, T. (2005). Black’s Concise Atlas of Human Anatomy.
London: A&C Black Publisher Ltd.

Meita, L., Furi, I., Handayani, S., & Maharani, S. (2018).
Eksperimen Model Pembelajaran Project Based Learning
Dan Project Based Learning Terintegrasi Stem Untuk
Mengingkatkan Hasil Belajar Dan Kreativitas Siswa Pada
Kompetensi Dasar Teknologi Pengolahan Susu. Jurnal
Penelitian Pendidikan, 35(1), 49-60-60.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.1007/978-3-319-76054-4_1
https://doi.org/10.1146/annurev.psych.59.103006.093646

185

https://doi.org/10.15294/jpp.v35i1.13886

Mentz, E., & Bailey, R. (2020). SELF-DIRECTED LEARNING
and its impact on educational practice Edited by (Vol. 3).

Mina, M. (2017). Technological and engineering literacy classes
from different perspectives: A pilot study. ASEE Annual
Conference and Exposition, Conference Proceedings, 2017-
June. https://doi.org/10.18260/1-2--28934

Minium, E.W, King, B.M, & Bear, G. (1993). Statistical

Reasoning in Psychology and Education, 3rd Edition. New
York: John Wiley and Sons, Inc.

Mirvis, P. H., & Csikszentmihalyi, M. (1991). Flow: The
Psychology of Optimal Experience. The Academy of
Management Review, 16(3), 636.
https://doi.org/10.2307/258925

Moore, T. J., Tank, K. M., Glancy, A. W., & Kersten, J. A. (2015).
NGSS and the landscape of engineering in K-12 state science
standards. Journal of Research in Science Teaching, 52(3),
296-318. https://doi.org/10.1002/tea.21199

Moye, J. J., & Reed, P. A. (2020). Standards for technological
literacy: addressing trends and issues facing technology and
engineering education. Phi Delta Kappan, 82(7), 513-517.

Muassomah, M., Abdullah, 1., Hasanah, U., Dalmeri, D.,
Sihombing, A. A., & Rodrigo, L. (2022). The Academic
Demoralization of Students in Online Learning During the
COVID-19 Pandemic. Frontiers in Education, 7(May), 1-11.
https://doi.org/10.3389/feduc.2022.888393

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



186

Mukaka M. M. (2012). Statistics corner: A guide to appropriate
use of correlation coefficient in medical research. Malawi
medical journal : the journal of Medical Association of
Malawi, 24(3), 69-71.

Munawwaroh, L., Krisnamurti, C. N., Magdalena, M., & Wahyuni,
S. (2023). Peningkatan Keterampilan Berpikir Kritis dengan
Menggunakan Model Pembelajaran Project Based Learning
(PjBL) berbasis STEM pada Materi Kalor dan
Perpindahannya di Kelas V SD Negeri Ploso. Jurnal
Penelitian, Pendidikan Dan Pengajaran: JPPP, 4(2), 97—
102. https://doi.org/10.30596/jppp.v4i2.15030

Murnawianto, S., Sarwanto, S., & Rahardjo, S. B. (2017). Stem-
Based Science Learning in Junior High School: Potency for
Training Students’ Thinking Skill. Pancaran Pendidikan,
6(4), 69-80. https://doi.org/10.25037/pancaran.v6i4.86

Murphy, D. L. (2013). Work that matters. In Radiology
management (Vol. 35, Issue 6).
https://doi.org/10.1097/ede.0000000000000240

Muskania, R. T., Maksum, A., & Astra, I. M. (2024). A Qualitative
Study of Teacher’s Perspective about Digital STEM-PjBL
Teaching Material Based on Local Wisdom to Improve
Scientific Literacy. Pegem Journal of Education and
Instruction, 14(2), 94-103.
https://doi.org/10.47750/pegegog.14.02.11

Mutakinati, L., Anwari, I., & Yoshisuke, K. (2018). Analysis of
students’ critical thinking skill of middle school through

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



187

STEM education project-based learning. Jurnal Pendidikan
IPA Indonesia, 7(1), 54-65.
https://doi.org/10.15294/jpii.v7i1.10495

N.W.A. Suari, P.P. Juniartini, & N.L.P.L. Devi. (2022). Analisis
Faktor Yang Mempengaruhi Motivasi Belajar Siswa
Terhadap Pembelajaran 1Ipa. Jurnal Pendidikan Dan
Pembelajaran IPA Indonesia, 12(2), 88-98.
https://doi.org/10.23887/jppii.v12i2.56561

National Assessment Governing Board. (2018). The 2018 TEL
Framework.

National Research Council. (2014). Developing Assessments for
the Next. Generation Science Standards. Washington DC: The
National Academies Press.Olejnik, S., & Algina, J. (2003).
Generalized Eta and Omega Squared Statistics: Measures of
Effect Size for Some Common Research
Designs. Psychological Methods, 8(4), 434—
447, https://doi.org/10.1037/1082-989X.8.4.434

Nemalynne, A. A., Thelma, C. D., Shermaine, A. D., Jessica, R.
L., Romelyn, T. L., Ryan, B. T., Nove Lheen, C. T., & Eisle
Keith, R. T. (2023). Challenges in Teaching Science and its

Transition to Post-Pandemic Education. American Journal of

Multidisciplinary Research and Innovation, 2(3), 15-22.
https://doi.org/10.54536/ajmri.v2i3.1195
Neolaka, A. (2014). Metode Penelitian dan Statistik. Bandung: PT
Remaja Rosdakarya Offset.
Ng, D. T. K,, Leung, J. K. L., Su, J., Ng, R. C. W., & Chu, S. K.
Beatrik Nova, 2024
MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://psycnet.apa.org/doi/10.1037/1082-989X.8.4.434

188

W. (2023). Teachers’ Al digital competencies and twenty-
first century skills in the post-pandemic world. Educational
Technology Research and Development, 71(1), 137-161.
https://doi.org/10.1007/s11423-023-10203-6

Nikou, S., De Reuver, M., & Mahboob Kanafi, M. (2022).
Workplace literacy skills—how information and digital
literacy affect adoption of digital technology. Journal of
Documentation, 78(7), 371-391. https://doi.org/10.1108/JD-
12-2021-0241

Nolte, H., & McComb, C. (2021). The cognitive experience of
engineering design: an examination of first-year student stress
across principal activities of the engineering design process.
Design Science, 7(1). https://doi.org/10.1017/dsj.2020.32

Novianti, S., Sari, L. Y., & Afza, A. (2022). Factors Caused
Difficulty in Learning Science for Students. Journal Of
Biology Education Research (JBER), 3(2), 50-59.
https://doi.org/10.55215/jber.v3i2.5949

Noviyah, N., Mustajab, A., & Minarti, V. (2024). Kemampuan
Siswa Dalam Memahami Materi Pesawat Sederhana Dalam
Pembelajaran Ipa Kelas Ix Smp Negeri 4 Satu Atap Entikong.
QUANTUM: Jurnal Pembelajaran IPA Dan Aplikasinya,
3(2), 42-46. https://doi.org/10.46368/qjpia.v3i2.981

Nurhasnah, N., Maulida, L., Mufti, Z. A., Latifah, A., & Agung,
R. (2022). Implementasi Kurikulum 2013. Educational
Journal of Islamic  Management, 2(2), 41-54.
https://doi.org/10.47709/ejim.v2i2.1903

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



189

Nurhayati, B., Jamaluddin, F. J., Daud, F., Saenab, S., Hadis, A.,
& Hadis, N. I. R. (2023). An Extraordinary Duet : Integration
of PjBL and STEM to Promote Student ’ s Motivation ,
Scientific Literacy Skills , and Students Learning Outcomes.
4(3), 42-47.

Nurramadhani, A., Riandi, R., Permanasari, A., & Suwarma, I. R.
(2023). STEM Learning: The Way to Construct
Undergraduate Students” Oral Communications Skills in
Science Learning. IJIS Edu: Indonesian Journal of
Integrated Science Education, 5(2), 82.
https://doi.org/10.29300/ijisedu.v5i2.11028

Nusser, L. (2021). Learning at home during COVID-19 school
closures—How do German students with and without special
educational needs manage? European Journal of Special
Needs Education, 36(1), 51-64.
https://doi.org/10.1080/08856257.2021.1872845

Parenta, Y., Masykuri, M., & Saputro, S. (2022). Literature Study:
Application of PBL-STEM on Simple Machine Topic to
Improve Critical Thinking Skills. Jurnal Penelitian
Pendidikan IPA, 8(2), 674-680.
https://doi.org/10.29303/jppipa.v8i2.1181

Parker, C., Smith, E. L., McKinney, D., & Laurier, A. (2016). The
Application of the Engineering Design Process to Curriculum
Revision: A Collaborative Approach to STEM Curriculum
Refinement in an Urban District. School Science and
Mathematics, 116(7), 399-406.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



190

https://doi.org/10.1111/ssm.12194

Pellegrino, J. W., & Hilton, M. L. (2013). Education for life and
work: Developing transferable knowledge and skills in the
21st century. In Education for Life and Work: Developing
Transferable Knowledge and Skills in the 21st Century (Issue
December). https://doi.org/10.17226/13398

Phan, H. P., & Ngu, B. H. (2018). An examination of social and
psychological influences on academic learning: a focus on
self-esteem, social relationships, and personal interest. Social
Psychology of Education, 21(2), 51-73.
https://doi.org/10.1007/s11218-017-9407-9

Pintrich, P. R., Smith, D. A. F., Duncan, T., & McKeachie, W. J.
(1990). A manual for the use of the Motivated Strategies for
Learning Questionnaire (MSLQ). National Center for
Research to Improve Postsecondary Teaching and Learning.

Pleasants, J.,, & Olson, J. K. (2019). What is engineering?
Elaborating the nature of engineering for K-12 education.
Science Education, 103(2), 145-166.
https://doi.org/10.1002/sce.21483

Prasetyarini, T. A., Aslamiah, Cinantya, C., Maimunah, & Refia
Refianti, W. (2023). Improving activity and learning
outcomes of sciences using the ‘“Peter Pan” model in
elementary school students. Journal of General Education
Science, 1(3), 138-144.
https://doi.org/10.1234/jges.2023.1234567

Purwanto, B. (2012). Eksplorasi limu Alam untuk Kelas VII1 SMP

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



191

dan MTs. Jakarta: PT Tiga Serangkai Pustaka Mandiri.

Purwoko. (2016). IPA Terpadu SMP Kelas IX (KTSP) (Jilid 3).
Bandung: Yudhistira.

Purzer, S., Quintana-Cifuentes, J., & Menekse, M. (2022). The
honeycomb of engineering framework: Philosophy of
engineering guiding precollege engineering education.
Journal of Engineering Education, 111(1), 19-39.
https://doi.org/10.1002/jee.20441

Quinn, H., Schweingruber, H., Keller, T., Framework, C., Science,
N. K.-, & Standards, E. (2012). A framework for K-12 science
education: Practices, crosscutting concepts, and core ideas. In
A Framework for K-12 Science Education: Practices,
Crosscutting Concepts, and Core Ideas. National Academies
Press. https://doi.org/10.17226/13165

Rabia, A., & Najmonnisa, K. (2020). Constructive Feedback And
Students’ Academic  Achievement: A  Theoretical
Framework. New Horizons, 14(2), 175.

Rachmayati, D. A., Kaniawati, I., & Hernani, H. (2020).
Enhancing concept mastery of students through STEM-
project in scientific inquiry learning. Journal of Physics:
Conference Series, 1469(1). https://doi.org/10.1088/1742-
6596/1469/1/012149

Rahman, A. A., Kaniawati, I., Riandi, R., & Hendayana, S. (2023).
Secondary Science Teachers Perception on STEM Learning
for Sustainable Development. Jurnal Penelitian Pendidikan
IPA, 9(3), 1297-1303.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



192

https://doi.org/10.29303/jppipa.v9i3.2776

Rahman, S. (2021). Pentingnya Motivasi Belajar Dalam
Meningkatkan Hasil Belajar. Prosiding Seminar Nasional
Pendidikan Dasar, November, 289-302.

Rahmawati, A., Suryani, N., Akhyar, M., & Sukarmin. (2020).
Technology-Integrated Project-Based Learning for Pre-
Service Teacher Education: A Systematic Literature Review.
Open Engineering, 10(1), 620-629.
https://doi.org/10.1515/eng-2020-0069

Razi, A., & Zhou, G. (2022). STEM, iISTEM, and STEAM: What
is next? International Journal of Technology in Education,
5(1), 1-29. https://doi.org/10.46328/ijte.119

Reed, P., Love, T., & Dooley, K. (2022) Overview of Standards
for Technological and Engineering Literacy (Other). Paper
presented at 2022 ASEE Annual Conference & Exposition,
Minneapolis, MN

Reeve, J., & Jang, H. (2006). What teachers say and do to support
students’ autonomy during a learning activity. Journal of
Educational Psychology, 98(1), 209-218.
https://doi.org/10.1037/0022-0663.98.1.209

Renoult, J., & Kennett, Y. M. (n.d.). Zoi Kapoula - Emmanuelle
Volle Exploring Transdisciplinarity in Art and Sciences.

Richmond, M., Robinson, C., & Sachs-lIsrael, M. (2008). The
global literacy challenge. UNESCO.

Risdalina, siti sriyati, setiya utami. (2017). Improve Student
Performance Through a Scientific Approach in Integrated

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



193

Science Teaching Models Webbed Performed. 17.
https://ejournal.upi.edu/index.php/JER/article/view/6640
Rizaldi, D. R., Nurhayati, E., & Fatimah, Z. (2020). The
Correlation of Digital Literation and STEM Integration to
Improve Indonesian Students’ Skills in 21st Century.
International Journal of Asian Education, 1(2), 73-80.
https://doi.org/10.46966/ijae.v1i2.36

Rodriguez, J., & Esparragoza, |. E. (2017). Motivation of
Engineering Students Participating in Multinational Design
Projects — Comparison Based on Gender and Class Status.
International Journal of Engineering Pedagogy (I1JEP), 7(4),
78-90. https://doi.org/10.3991/ijep.v7i4.7516

Ros, G., Rey, A. F., Calonge, A., & Lopez-Carrillo, M. D. (2022).
The Design of a Teaching-Learning Sequence on Simple
Machines in Elementary Education and its Benefit on
Creativity and Self-Regulation. Eurasia Journal of
Mathematics, Science and Technology Education, 18(1), 1-
22. https://doi.org/10.29333/EJMSTE/11487

Rosanti., Purwanti, & Wicaksono, L. (2022). Studi Tentang Stres
Akademik pada Peserta Didik Kelas VIII SMP Negeri 18
Pontianak. Jurnal Pendidikan Dan Pembelajaran, 11(9),
1576-1583. https://doi.org/10.26418/jppk.v11i9.58102

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and
the facilitation of intrinsic motivation, social development,
and well-being. American Psychologist, 55(1), 68-78.
https://doi.org/10.1037/0003-066X.55.1.68

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



https://doi.org/10.1037/0003-066X.55.1.68

194

Ryan, R. M., Stiller, J. D., & Lynch, J. H. (1994). Representations
of Relationships to Teachers, Parents, and Friends as
Predictors of Academic Motivation and Self-Esteem. The
Journal of Early Adolescence, 14(2), 226-249.
https://doi.org/10.1177/027243169401400207

Samsudin, M. A., Jamali, S. M., Zain, A. N. M., & Ale Ebrahim,
N. (2020). The effect of STEM project-based learning on self-
efficacy among high-school physics students. Journal of
Turkish Science Education, 17(2), 94-108.
https://doi.org/10.36681/tused.2020.15

Santoso, A., & Lestari, S. (2019). The Roles of Technology
Literacy and Technology Integration to Improve Students’
Teaching Competencies. KnE Social Sciences, 3(11), 243.
https://doi.org/10.18502/kss.v3i11.4010

Saripudin, S., Budiyanto, I. B., Listiana, R., & Ana, A. (2021).
Digital literacy skills of vocational school teachers. Journal of
Engineering Science and Technology, 16(1), 666-680.

Satriana, F. R., Tiur Maria, H., & Hamdani. (2019). Remidiasi
miskonsepsi menggunakan mode learning cycle 7e pada
materi pesawat sederhana di SMP. Jurnal Pendidikan Dan
Pembelajaran Khatulistiwa, 8(3), 1-12.
https://jurnal.untan.ac.id/index.php/jpdpb/article/view/32386
/75676580842

Schraw, G., Flowerday, T., & Lehman, S. (2001). Increasing
situational interest in the classroom. Educational Psychology
Review, 13(3), 211-224.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



195

https://doi.org/10.1023/A:1016619705184
Schunk, D. H. (2011). Handbook of Self-Regulation of Learning
and Performance. In Handbook of Self-Regulation of

Learning and Performance.
https://doi.org/10.4324/9780203839010

Schunk, D. H., & Greene, J. A. (2018). Historical, contemporary,
and future perspectives on self-regulated learning and
performance. In D. H. Schunk & J. A. Greene
(Eds.), Handbook of self-regulation of learning and
performance (2nd ed., pp. 1-15). Routledge/Taylor & Francis
Group. https://doi.org/10.4324/9781315697048-1

Schunk, D. H., Meece, J. L., & Pintrich, P. R. (2014). Motivation

in education: Theory, research, and applications (94th ed.).

Boston: Pearson.

Selvaraj, A., Radhin, V., KA, N., Benson, N., & Mathew, A. J.
(2021). Effect of pandemic based online education on
teaching and learning system. International Journal of
Educational Development, 85(June), 102444,
https://doi.org/10.1016/j.ijedudev.2021.102444

Senarpi, I., & Nath, S. P. (2023). The role of classroom discussions
in enhancing critical thinking among the students. Tuijin
Jishu/Journal of Propulsion Technology, 44(5), 4529-453

Serdyukov, P. (2017). Innovation in education: what works, what
doesn’t, and what to do about it? Journal of Research in
Innovative  Teaching & Learning, 10(1), 4-33.
https://doi.org/10.1108/jrit-10-2016-0007

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.1023/A:1016619705184
https://psycnet.apa.org/doi/10.4324/9781315697048-1

196

Shahali, E. H. M., Halim, L., Rasul, M. S., Osman, K., & Zulkifeli,
M. A. (2017). STEM learning through engineering design:
Impact on middle secondary students’ interest towards
STEM. Eurasia Journal of Mathematics, Science and
Technology Education, 13(5), 1189-1211.
https://doi.org/10.12973/eurasia.2017.00667a

Sharma, G. V. S. S., Murugadoss, J. R., & Rambabu, V. (2020).
Fostering higher order thinking skills in engineering drawing.
Journal of Engineering Education Transformations, 34(1),
28-40. https://doi.org/10.16920/jeet/2020/v34i1/148359

Shavelson, R. J., & Bolus, R. (1982). Self concept: The interplay
of theory and methods. Journal of Educational Psychology,
74(1), 3-17. https://doi.org/10.1037/0022-0663.74.1.3

Shavelson, R. J., & Bolus, R. (1982). Self-concept: The interplay
of theory and methods. Journal of Educational Psychology,
74(1), 3-17. https://doi.org/10.1037/0022-0663.74.1.3

Shin, M. H. (2018). Effects of Project-based Learning on Students’
Motivation and Self-efficacy. English Teaching, 73(1), 95—
114. https://doi.org/10.15858/engtea.73.1.201803.95

Sides, J. D., & Cuevas, J. A. (2020). Effect of goal setting for

motivation, self-efficacy, and performance in elementary

mathematics. International Journal of Instruction, 13(4), 1-
16. https://doi.org/10.29333/iji.2020.1341a
Simons, J., Dewitte, S., & Lens, W. (2004). The role of different
types of instrumentality in motivation, study strategies, and
performances: Know why you learn, so you’ll know what you
Beatrik Nova, 2024
MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.1037/0022-0663.74.1.3

197

learn! British Journal of Educational Psychology, 74(3), 343—
360. https://doi.org/10.1348/0007099041552314

Sopakitiboon, T., Tuampoemsab, S., Howimanporn, S., &
Chookaew, S. (2023). Implementation of New-Product
Creativity through an Engineering Design Process to Foster
Engineering Students” Higher-Order Thinking Skills.
Engineering Pedagogy, 13(5), 4-15.
https://doi.org/10.1007/978-981-19-8016-9

Sriwitaya, K., Tuptim, P., & Wattanakasiwich, P. (2023). A STEM
activity in design and development of a simple machine using
3D printing and GoGo board. Journal of Physics: Conference
Series, 2653(1). https://doi.org/10.1088/1742-
6596/2653/1/012016

Suérez-Mesa, A. M., & Gomez, R. L. (2024). Does teachers’
motivation have an impact on students’ scientific literacy and
motivation? An empirical study in Colombia with data from
PISA 2015. Large-Scale Assessments in Education, 12(1), 1
28. https://doi.org/10.1186/s40536-023-00190-8

Sudargo, F. (2007). Model buku IPA SMP (Revisi-2007). Retrieved
from
http://file.upi.edu/browse.php?dir=Direktori/FPMIPA/JUR.
PEND. BIOLOGI/195107261978032-
FRANSISCA_SUDARGO/7._Model_Buku_IPA_SMP_%28
Revisi-2007%29/

Sukmawati, N. I, Ika, N., & Rakhmawati, S. (2023). Pengaruh
Pembelajaran Steam (Science, Technology, Engineering, Art,

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED
LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


http://file.upi.edu/browse.php?dir=Direktori/FPMIPA/JUR._PEND._BIOLOGI/195107261978032-FRANSISCA_SUDARGO/7._Model_Buku_IPA_SMP_%28Revisi-2007%29/
http://file.upi.edu/browse.php?dir=Direktori/FPMIPA/JUR._PEND._BIOLOGI/195107261978032-FRANSISCA_SUDARGO/7._Model_Buku_IPA_SMP_%28Revisi-2007%29/
http://file.upi.edu/browse.php?dir=Direktori/FPMIPA/JUR._PEND._BIOLOGI/195107261978032-FRANSISCA_SUDARGO/7._Model_Buku_IPA_SMP_%28Revisi-2007%29/
http://file.upi.edu/browse.php?dir=Direktori/FPMIPA/JUR._PEND._BIOLOGI/195107261978032-FRANSISCA_SUDARGO/7._Model_Buku_IPA_SMP_%28Revisi-2007%29/

198

And Mathematic) Untuk Meningkatkan Keterampilan
Berpikir Tingkat Tinggi (Critical Thinking And Problem
Solving) Pada Anak Usia Dini. Concept: Journal of Social
Humanities and Education, 2(1), 127-141.

Sulaeman, N., Efwinda, S., & Putra, P.D.A. (2022). Teacher
readiness in STEM education: Voices of indonesian physics
teachers. Journal of Technology and Science Education,
12(1), 68-82.

Sumner, M., Harison, J., & Elda, S. (2014). Pearson New
International Edition. In British Library Cataloguing-in-
Publication Data.

Supranata, S. (2006). Analisis, validitas, reliabilitas dan
interpretasi hasil tes. PT. Remaja Rosdakarya.

Suryana, A., Sinaga, P., & Suwarma, I. R. (2018). Analysis of the
ability of junior high school students’ performance in science
in STEM project-based learning. Journal of Physics:
Conference Series, 1013(1), 0-7.
https://doi.org/10.1088/1742-6596/1013/1/012059

Suryanti, Nursalim, M., Choirunnisa, N. L., & Yuliana, 1. (2024).
STEAM-project-based learning: A catalyst for elementary
school students’ scientific literacy skills. European Journal of
Educational Research, 13(1), 1-14.
https://doi.org/10.12973/eu-jer.13.1.1

Susilowati, E., Miriam, S., Suyidno, S., Sholahuddin, A., &
Winarno, N. (2020). Integration of Learning Science,

Technology, Engineering, and Mathematics (STEM) in the

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED
LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.12973/eu-jer.13.1.1

199

Wetland Environment Area to Increase Students’ Creativity.
Journal of Physics: Conference Series, 1491(1).
https://doi.org/10.1088/1742-6596/1491/1/012047

Suud, M. F., & Rivai, M. I. (2022). Peran Lingkungan Dalam
Meningkatkan Motivasi Belajar Siswa Sd Di Banjarnegara.
JCOMENT (Journal of Community Empowerment), 3(2), 64—
76. https://doi.org/10.55314/jcoment.v3i2.238

Suwarma, I. R., & Kumano, Y. (2019). Implementation of STEM

education in Indonesia: teachers’ perception of STEM
integration into curriculum. Journal of Physics: Conference
Series. https://doi.org/10.1088/1742-6596/1280/5/052052

Suwarma, I. R., & Setiawan, A. (2023). The Application of STEM
Learning to Improve Students’ STEM Literacy in The
Knowledge Aspect. Journal of Innovation in Educational and
Cultural Research, 4(3), 450-457.
https://doi.org/10.46843/jiecr.v4i3.676

Suwarma, |. R., Riandi, R., Kumano, Y., Permanasari, A.,
Sudarmin, Widyatmoko, A. (2023). Science Teacher
Experiences in Developing STEM Literacy Assessment.
IntechOpen.

Syamsi, N., Rahmat, A., & Husain, R. (2021). the Effect of Science
Development on the Application of the Problem Based
Learning Problem Learning Model of Ipa Students in Class
Iv Sdn 3 Tapa. 2(11), 116-118.

Syukri, M., Soewarno, S., Halim, L., & Mohtar, L. E. (2018). The
impact of engineering design process in teaching and learning

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.55314/jcoment.v3i2.238

200

to enhance students’ science problem-solving skills. Jurnal
Pendidikan IPA Indonesia, 7(1), 66—75.
https://doi.org/10.15294/jpii.v7i1.12297

Tabachnick, S. E., Miller, R. B., & Relyea, G. E. (2008). The
Relationships Among Students’ Future-Oriented Goals and
Subgoals, Perceived Task Instrumentality, and Task-Oriented
Self-Regulation Strategies in an Academic Environment.
Journal of Educational Psychology, 100(3), 629-642.
https://doi.org/10.1037/0022-0663.100.3.629

Tada, Y., Muramatsu, T., & Shirai, T. (1999). A case of
lipogranulomatosis  subcutanea  treated  with  oral
glucocorticosteroid. Skin Research, 41(1), 49-52.

Tan, C. (2021). The impact of COVID-19 on student motivation,
community of inquiry and learning performance. Asian
Education and Development Studies, 10(2), 308-321.
https://doi.org/10.1108/AEDS-05-2020-0084

Tari, F. A, Suwarma, I. R, & ... (2023). The Effect of
Implementing STEM-Integrated Module: to Train STEM
Literacy on Knowledge Aspect. SNPF (Seminar Nasional, 1—
11.
http://prosiding.unipma.ac.id/index.php/SNPF/article/view/4
033%0Ahttp://prosiding.unipma.ac.id/index.php/SNPF/articl
e/download/4033/3261

Tati, T., Firman, H., & Riandi, R. (2017). The Effect of STEM
Learning through the Project of Designing Boat Model

toward Student STEM Literacy. Journal of Physics:

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED
LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


http://prosiding.unipma.ac.id/index.php/SNPF/article/view/4033%0Ahttp:/prosiding.unipma.ac.id/index.php/SNPF/article/download/4033/3261
http://prosiding.unipma.ac.id/index.php/SNPF/article/view/4033%0Ahttp:/prosiding.unipma.ac.id/index.php/SNPF/article/download/4033/3261
http://prosiding.unipma.ac.id/index.php/SNPF/article/view/4033%0Ahttp:/prosiding.unipma.ac.id/index.php/SNPF/article/download/4033/3261

201

Conference Series, 895(1), 0-8.
https://doi.org/10.1088/1742-6596/895/1/012157

Techakosit, S., & Nilsook, P. (2018). The development of STEM
literacy using the learning process of scientific imagineering
through AR. International Journal of Emerging Technologies
in Learning, 13(1), 230-238.
https://doi.org/10.3991/ijet.v13i01.7664

Thahir, R., Magfirah, N., & Anisa, A. (2021). Hubungan Antara
High Order Thinking Skills dan Kemampuan Literasi Sains
Mahasiswa Pendidikan Biologi. Biodik, 7(3), 105-113.
https://doi.org/10.22437/bio.v7i3.14386

The George Lucas Educational Foundation. (2007). Instructional

Module Project Based Learning. Diambil pada tanggal 13
Agustus 2024 dari https://www.edutopia.org/project-based-
learning-guide-description.

Tortora, G. J., & Derickson, B. (2017). Principles of Anatomy and
Physiology: Fifteenth Edition. River Street: John Wiley &
Sons.

Tossavainen, T., Rensaa, R. J., Haukkanen, P., Mattila, M., &
Johansson, M. (2021). First-year engineering students’
mathematics task performance and its relation to their
motivational values and views about mathematics. European
Journal of Engineering Education, 46(4), 604-617.
https://doi.org/10.1080/03043797.2020.1849032

Tuan, H. L., Chin, C. C., & Shieh, S. H. (2005). The development
of a questionnaire to measure students’ motivation towards

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.3991/ijet.v13i01.7664

202

science learning. International Journal of Science Education,
27(6), 639-654.
https://doi.org/10.1080/0950069042000323737

Utami, A., Rochintaniawati, D., & Suwarma, |. R. (2020).
Enhancement of STEM literacy on knowledge aspect after
implementing science, technology, engineering and
mathematics (STEM)-based instructional module. Journal of
Physics: Conference Series, 1521(4).
https://doi.org/10.1088/1742-6596/1521/4/042048

Utter, B. C. (2018). A Review of Teaching and Learning STEM:
A Practical Guide . In The Physics Teacher (Vol. 56, Issue 1).
https://doi.org/10.1119/1.5018684

Uzel, L., & Bilici, S. C. (2022). Engineering Design-based
Activities: Investigation of Middle School Students’
Problem-Solving and Design Skills. Journal of Turkish
Science Education, 19(2), 163-179.
https://doi.org/10.36681/tused.2022.116

Vansteenkiste, M., Lens, W., & Deci, E. L. (2006). Intrinsic Versus
Extrinsic Goal Contents in Self-Determination. Educational
Psychologist, 41(1), 19-31.
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.48
9.1502&rep=repl&type=pdf

Wang, N., Tan, A. L., Zhou, X, Liu, K., Zeng, F., & Xiang, J.
(2023). Gender differences in high school students’ interest in
STEM careers: a multi-group comparison based on structural
equation model. International Journal of STEM Education,

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



203

10(1). https://doi.org/10.1186/s40594-023-00443-6
Wei, Q., Zhou, J., An, Y., Li, M., Zhang, J., & Yang, S. (2023).
Modification, 3D printing process and application of sodium
alginate based hydrogels in soft tissue engineering: A review.
International Journal of Biological Macromolecules, 232,
123450. https://doi.org/10.1016/j.ijbiomac.2023.12 3450
Weiser, M. (2007). for the 21 st Century. In ACM SIGMOBILE

Mobile Computing and Communications Review (Vol. 3,

Issue 3).

Wigfield, A., & Eccles, J. S. (2000). Expectancy-value theory of
achievement  motivation. Contemporary  Educational
Psychology, 25(1), 68-81.
https://doi.org/10.1006/ceps.1999.1015

Wijayanti, A., Wiyanto, W., Ridlo, S., & Parmin, P. (2022).
Implementation of STEAM in science learning: A systematic
literature review. Advances in Social Science, Education and
Humanities Research, 238, 238-245.

Wijayanti, I. K., & Abadi, A. M. (2020). Developing learning set
with STEM-PBL approach to mathematics connection ability
and student’s learning motivation. In Advances in Social
Science, Education and Humanities Research (Vol. 528, pp.
352-361). Proceedings of the 7th International Conference on
Research, Implementation, and Education of Mathematics and
Sciences (ICRIEMS 2020).

Wisanti, Ambawati, R., Putri, E. K., Rahayu, D. A., & Khaleyla,
F. (2021). Science online learning during the covid-19

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN

MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED

LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.1016/j.ijbiomac.2023.12%203450

204

pandemic: Difficulties and challenges. Journal of Physics:
Conference Series, 1747(1). https://doi.org/10.1088/1742-
6596/1747/1/012007

Wolff, J. (2021). How Is Technology Changing the World, and
How Should the World Change Technology? Global
Perspectives, 2(1), 1-5.
https://doi.org/10.1525/gp.2021.27353

Yu, H. (2024). Enhancing creative cognition through project-based
learning: An in-depth scholarly exploration. Heliyon, 10(6),
e27706. https://doi.org/10.1016/j.heliyon.2024.e27706

Zabelina, D., Clay, J., & Upshaw, J. (2021). Imagination, anxiety,
and loneliness during the COVID-19 pandemic.
https://orcid.org/0000-0002-0313-
7358%0Anhttp://dx.doi.org/10.31234/osf.io/9aqbj

Zagoto, S. F. L. (2019). Efikasi Diri Dalam Proses Pembelajaran.
Jurnal Review Pendidikan Dan Pengajaran, 2(2), 386-391.
https://doi.org/10.31004/jrpp.v2i2.667

Zagoto, S. F. L. (2019). Efikasi Diri Dalam Proses Pembelajaran.
Jurnal Review Pendidikan Dan Pengajaran, 2(2), 386-391.
https://doi.org/10.31004/jrpp.v2i2.667

Zahirah, D. F., & Sulistina, O. (2023). Efektifitas Pembelajaran
Stem—Project-Based  Learning Dalam  Meningkatkan

Kemampuan Literasi Sains Dan Berpikir Kreatif Siswa Pada
Materi Kesetimbangan Kimia. UNESA Journal of Chemical
Education, 12(2), 121-131.
https://doi.org/10.26740/ujced.vi2n2.p121-131

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED
LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu


https://doi.org/10.31004/jrpp.v2i2.667

205

Zainurrisalah, T. F., Suwarma, I. R., & Jauhari, A. (2018).
Mengukur Kemampuan Literasi Teknologi dan Rekayasa
(Engineering) Melalui Penerapan Pembelajaran STEM dalam
Fisika. Prosiding Seminar Nasional Fisika (E-Journal), 131—
135

Zavalevskyi, Y., Khokhlina, O., Gorbenko, S., Fliarkovska, O., &
Chupryna, O. (2023). Project based STEM activities as an
effective educational technology in the context of blended
learning. Revista Amazonia Investiga, 12(67), 152-161.
https://doi.org/10.34069/ai/2023.67.07.14

Zhang, L., & Ma, Y. (2023). A study of the impact of project-based
learning on student learning effects: a meta-analysis study.
Frontiers in Psychology, 14(July), 1-14.
https://doi.org/10.3389/fpsyg.2023.1202728

Zhou, C. (2023). The Impact of the Project-Based Learning
Method on Students. BCP Education & Psychology, 9, 20—
25. https://doi.org/10.54691/bcpep.v9i.4603

Zimmerman, M., Peterson, N. A., & Zimmerman, M. A. (2016).
Beyond the Individual : Toward a Nomological Network of
Organizational Empowerment Beyond the Individual :
Toward a Nomological Network of Organizational
Empowerment. 34(October 2004). https://doi.org/10.1023/B

Zubaidah, S., dkk. (2018). Buku guru IPA kelas IX. Jakarta:
Kemdikbud.

Beatrik Nova, 2024

MENINGKATKAN TECHNOLOGY ENGINEERING LITERACY (TEL) DAN
MOTIVASI BELAJAR SISWA DENGAN MENGGUNAKAN STEM - PROJECT BASED
LEARNING (PjBL) PADA TOPIK PESAWAT SEDERHANA

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



