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ABSTRAK

SMK mempersiapkan siswa untuk dunia kerja. Model pembelajaran yang
mendukung tujuan ini adalah Project Based Learning, di mana siswa terlibat dalam
kegiatan proyek yang kompleks untuk meningkatkan keterlibatan dan kemandirian
belajar mereka. Penelitian ini bertujuan untuk menilai efektivitas penggunaan
media pembelajaran berbasis website dalam meningkatkan kemampuan kognif
siswa SMK menggunakan metode Research and Development (R&D) dengan
model pengembangan ADDIE. Adapun desain menggunakan Pre-experimental
Design dengan metode One Group Pretest-Posttest. Hasil penelitian menunjukkan
adanya peningkatan signifikan dalam hasil belajar, dari 62,111 menjadi 79,167,
yang masuk dalam kategori sedang. Siswa dari kelompok atas, bawah, dan tengah
menunjukkan perbedaan yang signifikan, yang didukung oleh uji One Way
ANOVA dan analisis post hoc Bonferroni. Kemandirian belajar memiliki hubungan
kuat dengan peningkatan hasil belajar siswa (r=0.822, p=0.034). Web-based
learning mendapat penilaian sangat baik (rata-rata 85.11%). Dari hasil ini,
disimpulkan bahwa web-based learning berpengaruh signifikan terhadap
peningkatan hasil belajar siswa. Uji Korelasi Product Moment menegaskan
hubungan positif yang signifikan antara tanggapan siswa terhadap media dan
peningkatan hasil belajar (p=0.000, r=0.713). Semakin efektif media pembelajaran
digunakan, semakin besar peningkatan hasil belajar yang dapat dicapai.

Kata kunci: Model Project Based Learning, Kemandirian Belajar, Media
Pembelajaran, ADDIE, Pemrograman Web.
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ABSTRACT

Vocational schools prepare students for the workforce. A learning model that
supports this goal is Project based learning (PjBL), where students engage in
complex project activities to enhance their engagement and self-directed learning.
This study aims to assess the effectiveness of using a web-based learning in
improving the learning outcomes of vocational school students using the Research
and Development (R&D) method with the ADDIE Development model. The Design
employed Pre-experimental Design with the One Group Pretest-Posttest method.
The research findings indicate a significant improvement in learning outcomes,
from 62.111 to 79.167, falling into the moderate category. Students from the top,
bottom, and middle groups showed significant differences, supported by One Way
ANOVA tests and Bonferroni post hoc Analysis. Self-directed learning has a strong
correlation with student learning outcome improvement (r=0.822, p=0.034). web-
based learning received an excellent assessment (average 85.11%). From these
results, it can be concluded that web-based learning significantly influences student
learning outcome improvement. Product Moment Correlation tests confirm a
significant positive relationship between student responses to the media and
learning outcome improvement (p=0.000, r=0.713). The more effectively learning
media is utilized, the greater the learning outcome improvement that can be
achieved.

Keywords: Project based learning (PjBL), Self-Directed Learning, Learning
Media, ADDIE, Web Programming.

viii



DAFTAR ISI

LEMBAR PERNYATAAN ... ii
KATA PENGANTAR ..ot 1\
UCAPAN TERIMA KASITH ..o v
ABSTRAK et vii
ABSTRACT ettt sbe et et e b e san e e viil
DAFTAR ISL .. IX
DAFTAR TABEL ... XV
DAFTAR GAMBAR ... .o XVii
DAFTAR RUMUS ... s XXI
DAFTAR LAMPIRAN ... XXii
BAB | PENDAHULUAN ... 1
1.1, Latar BelaKang ..o 1

1.2, RUMUSAN MaSalah ... 9
1.3, TUjuAN PeNEIITIAN .....c.eiiiieiiciceee s 9
1.4, Batasan Masalah ... 9

1.5. Manfaat PENelitian.........cccooiiiiiiiiiie e, 10

1.7. Struktur Organisasi PENelitian...........ccoceveiiiiiiiieice e, 14
BAB I KAJIAN PUSTAKA ...ttt 16
2.1, Peta LITEratur ......ccoooieiiiiiiieieesteee s 16
2.2. Model PeEmMbBElajaran ..........cccueiiiiiie i 20
2.2.1. Pengertian Model Pembelajaran...........c.ccccccooviiieiieciciinn, 20

2.2.2. Karakteristik Model Pembelajaran...........cccccccvevveiieiieevnnenne. 20

2.3. Project based [€arning ........ccccocveiieiieeiic e 21
2.3.1.  Pengertian Project based learning ...........ccccocceevveieiinciinennn, 21



2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.3.2. Karakteristik Project based 1earning ...........cccccoeevvnvinnnennenn 23

2.3.3. Efektivitas Project based learning..........ccccccooiiiiiiicinnnn 23
2.3.4.  Implementasi Project based learning...........cccccooevvniiininnnn 24
Kemandirian Belajar...........coouiieiiiiieiiieeeee e 26
2.4.1. Pengertian Kemandirian Belajar ...........cccoceoeiiiiiiiininicnnn 26
2.4.2.  Karakteristik Kemandirian Belajar...........ccccccoeevvvvevviieniennnn, 27
2.4.3. Faktor-faktor yang Mempengaruhi Kemandirian Belajar ....... 28
2.4.4. Kemandirian Belajar memalui Bimbingan Kelompok............ 30
Media Pembelajaran ...........ccceeoveiieiieie i 31
2.5.1. Pengertian Media Pembelajaran.............ccccceeveveiieiveieneennnn, 31
2.5.2.  Fungsi Media Pembelajaran ..............cccoceevveviiviiiicinecc e, 32
2.5.3. Jenis Media Pembelajaran .............ccccovevvvieiiiieiicie e, 34
2.5.4.  Faktor Pemilihan Media Pembelajaran ............c.ccocoovviinnnne. 35
Konsep Dasar WEDSITE...........couiiiiiieieseieseseee e 36
2.6. 1. WEDSITE ..ot e 36
2.6.2.  Bahasa PEmrograman ..........ccocevereiieieienese e 37
2.6.3.  BaSIS Data........ccceoiiiiiiiiieie e 40
Web-based [€arning.........ccoovoiiiiiiiiie e 43
2.7.1. Pengertian Web-based learning...........ccccocevinnininniiinnnn, 43
2.7.2. Karakteristik Web-based learning............ccccoevvviivniiecienenn, 43
2.7.3. Penggunaan Web-based learning ...........c.ccceceevvieevecineseennnn, 45
2.7.4. Efektivitas Web-based learning ...........ccccecvevvvivieiieeieciieenn, 45
Pemrograman WED ... 46
2.8.1.  Client-Side SCrpting ......ccccovevieiiiiiiiese e 46
2.8.2.  Server-Side SCrPLING ...cccovvvveiie e 46
Perangkat Lunak Penunjang SIStEm ..........ccccevvieniieninineniseeeeee, 47



2.9.1.  Peramban Web (BroWSEI) ......cccocvvriiiienieninie e 47

2.9.2. XAMPP ..o s 47
2.9.3.  Visual Studio COUE.........ccerviriiiiiiiieecee e 48
2.9.4.  IDCIOUAHOSE .....ccuviiiiieieieriesiese e 49
2.10. Metode Perancangan Perangkat LUunak ............ccccocevineninininneieeen, 49
2.10.1. FIOWCNAIT .....c.oiiiiiiiiiiiec s 49
2.10.2. Entity Relationship Diagram (ERD) ........c.cccceecvvvvevviieiienenn, 50
2.10.3. Data flow diagram (DFD)........cccccceiviiiiiieiicie e 52
2.11. Penelitian Terkait.........ccoooriiieiriiieisiseee s 53
2.12. Metode Penelitian Research and Development (R&D) ............c.ccveeneee. 58
2.13. Desain Penelitian ADDIE...........ccoooiiiiiiiieeeee s 59
2.14. Populasi dan Sampel..........cccccveviiiiiiiie e 62
2.14.1. POPUIAST ..ottt 62
2.14.2. SAMPEL ..ot 62
2.15. Teknik Pengumpulan Data ..........ccoeveiiniiiniiieee e, 62
2.15. 1. WAWANCAIA .....ovviiiiieiieie st 62
2.15.2. ANGKEt KUISIONET .....cuviiiiiiiiiiieeieseeeee e 63
2.05.3. TS i 63
2.15.4. DOKUMENTASI......ccuviiiiiiiiieiiesie st 63
2.16. BIack DOX TeSHING ....cccveiiecieiree e 63
2.17. Teknik ANaliSiS Data ..........coeiiiirieiiiieieisie s 64
2.17.1. UJi VaAldItas ...ccoooviiieiieccieeee e 64
2.17.2. Uji Reliabilitas..........cccoevieiiiiiie i 65
2.17.3. Uji Tingkat KeSuKaran ..........cccccoevvevieiiieenieiie e 65
2.17.4. Uji Daya Pembeda..........ccccocveviiiiiiiiiiiccc e 66
2.17.5. UjJi NOrmMalitas .......coevvriiiiiiiiiieieee e 66

Xi



2.17.6. UJIN-GaIN...ociiiiiiiiiiee e 67
2.17.7. UjJi HOMOGENITAS. .....eivveieieiiiisiesie e 67
2.17.8. UjJi ONE WaY ANOVA....cociiiiiiiiiiiiieeeiesie et 67
2.17.9. Uji Korelasi SPearman ...........ccocoeoveieieienenenene e 68
2.17.10. Uji Korelasi Pearson Product Moment.............c.ccoovvvivnnennnn 68
2.18. ISO/IEC 250710 ....eoviiiiiiiiiieiieieie et 69
BAB [l METODOLOGI PENELITIAN ..o 70
3.1, Metode Penelitian ..........cccooveiiirieiiiieies e 70
3.2. Prosedur Penelitian ..........ccccoviireiiiieics e 70
3.2.1.  Studi Pendahuluan............cccocooiiiiiniiiiiccec e 71
3.2.2.  DeSain ProdUK .......cccceiieiiiniiieise e 72
3.2.3.  Validasi DESAIN.......cccoreiiiiiiiciseree e 73
3.2.4.  PelakSanaan ..........ccoveieieiiie e 74
3.2.5.  ANAliSIS HaSIl .......cooviiiii 75

3.3. Prosedur PeNgembangan ...........ccoeoeiereninenieieie e 76
3.3 L. ANAIYZE. .. 77
3132, DBSION .ttt 80
3.3.3.  DEVEIOPMENT ..ottt 84
334, ImpIementation ... 86
335, EVAIUALE ..o 87

3.4, PartiSIPAN ...ccviieicceece e 89
3.5. Teknik Pengumpulan Data ..........cccccveiieiiieiiiiiiece e 89
3.5. 1. WAWENCANA .....ooviiiiiieiiiecicec e 89
3.5.2.  ANgKet KUESIONEN .......c.eoiviiiiiesiie e 89

3 0.3, TS e 90
3.5.4.  DOKUMENTASI....cuiiviiiiiiieiieieie et 90

Xii



3.6. TeKNik ANAIISIS DAta .....coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 90

3.5.1.  Analisis Instrumen Validasi Ahli .......ooooveveveiiiiieen. 91
3.5.2.  Analisis INStrumen Materi.......ooeveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 92
3.5.3.  Analisis Hasil Pretest dan POStteSt..........coeveveeeeeeeeeeeeeeeeeeeeeee.. 97

3.5.4.  Analisis Korelasi Antara Kemandirian Belajar dan Peningkatan
Hasil Belajar...........ccovveieiieiieece e 102

3.5.5.  Analisis Tanggapan SiSWa...........ccceevvereeresieeseeriesieesseennens 102

3.5.6. Analisis Korelasi Tanggapan terhadap Media Pembelajaran

dengan Peningkatan Hasil Belajar Siswa............c.cccccevvvenene. 104

3.5.7.  Analisis Kemandirian Siswa dalam Proses Pembelajaran ....105

3.7. Validasi dan Uji Coba Produk.............ccoceiiriiinieiiicncc e, 106
3.7.1.  Validasi Ahli S0al ........cccooveiiiiiiiii 106
3.7.2.  Validasi Ahli Media ........cccooeiiiiiiiiiicceec e 107

3.8. Instrumen Pengumpulan Data ...........ccooviiniiiniiiiiene e, 110
3.8.1.  Instrumen WawanCara.............cccovverviieenieiinee s 111
3.8.2.  Instrumen KUESIONET .........cccceiiiiiiiiiiinieeescees e 112
3.8.3.  Instrumen Validasi Media .........cc.ccooeviininiinineiccee 113
3.8.4.  Instrumen Validasi S0al .........ccccooirriiiiiiiiiiec e 115
3.8.5. Instrumen Tanggapan SISWa ..........ccccceeeereeieeieesieeresveennenn, 115

BAB IV PEMBAHASAN ... s 118

4.1. Hasil PeNelitian.........ccocooiiiiiiiiiieseee e 118
4.1.1.  Tahap ANaliSIS......ccoiiiiiieieieie e 119
4.1.2.  Tahap DESAIN......cccoiiiiiiiieie et 137
4.1.3. Tahap Pengembangan...........cccccooiiiniiiiniinenene e 166
4.1.4. Tahap IMpIementasi .........ccocoveriiininieiee e 200
4.1.5. Tahap EVAIUASI ......cccoeiiiiieieiceeee e 208

Xiii



4.2. Pembahasan Hasil Penelitian.........ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen 222

4.2.1. Perancangan Project-Based Learning berbantuan Web untuk
Mata Pelajaran Pemrograman Web di SMK...........c..ccoc....... 222

4.2.2. Peningkatan Kognitif Siswa dengan pendekatan Project based

learning berbantuan web ... 225

4.2.3. Pengaruh Project based learning berbantuan web terhadap

Kemandirian Belajar di SMK.........c.cccooeiiiiniiiinccee, 229

BAB V KESIMPULAN DAN SARAN .....ooiiiiieiit e 231
5.1, KeSIMPUIAN ..ot 231

5.2, SAIAN ..t 232
DAFTAR PUSTAKA .ttt 423

Xiv



Tabel 2.
Tabel 2.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Implementasi Project based l1earning ...........cccoocevveveieeiecve e, 24
2 Penelitian Terkait ..........ccooveiieieeiieieee e e 53
1 One Group Pretest-POStESt ..o 70
2 RENCANA KEIJA....ueiiviiie ettt 79
3 Kategori SKala LIKert........c.ccoeivieiiece e 91
4 Kriteria Validasi ANli.........ccoooiiiii e 91
5 Kategori Nilai Cronbach’s Alpha ...........cccooviiiiiiiiiiiice 94
6 Aspek Daya Pembeda ..........cccocooveiiiiieiic e 96
7 Acuan Efektivitas 1tem Soal ..o 96
8 Kriteria Hasil Analisis Uji N GaiN.........ccccoviiiiiniiiieceec e 99
G UJI Barleth. ..o s 99
10. Nilai Koefisien Korelasi Spearman.............cccccvvvevviveiiennene s 102
11 Kriteria Tanggapan SISWa.........c.cccveieieeieerieiiieseese e e sie e e 103
12 Kriteria SKor Tanggapan SISWa .........ccccoeiererenisieniieiene e 103
13. Nilai Koefisien Korelasi Spearman............ccccoovvvrieieieneneneninnnnns 105
14. Kriteria Tanggapan SISWa..........cccveveiieieerieiiee e e eeesre e eee e 105
15 Kriteria Skor Kemandirian Belajar ............ccccocevveveiiiciiene e, 106
16 Faktor yang dinilai menggunakan Model ISO/IEC 25010 .............. 108
17 Indikator Project based 1€arning ..........c.ccocoveveniinnienenc s 109
18 INStrumMEN WaWANCAIQ........cc.vievieiirieiie it 111
19 Instrumen Kuisioner Peserta DidiK............cccccooviiiiiiiniciiinieins 112
20 Instrumen Validasi Media...........cocovvevviieneeie e 113
21 Instrumen Tanggapan Siswa terhadap Media..........ccccocevireninnnnnne 115
1 Spesifikasi Minimum Personal KOMpUter..........ccccceevvevieiieeiieeinnn, 131
2 Spesifikasi Minimum Smarthphone............ccccevieiii i, 132
3 Spesifikasi Minimum Perangkat Keras Pengembangan .................... 133
4 Kebutuhan Fungsional berdasarkan Project Based Learning............ 134
5 Hasil Uji Validitas Soal Paket 1..........cccccoviiiiiiiniiiene e 145
6 Hasil Uji Validitas Soal Paket 2...........cccccvvviiiiieiiiciic e 145
7 Hasil Uji Reliabilitas Soal Paket 1..........cccoovviviiiiiiiic e, 146

XV



Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

8 Hasil Uji Reliabilitas Soal Paket 2............cccooviiiiiiini 147
9 Hasil Uji Tingkat Kesukaran Soal Paket 1.........cccccooeviiiniiininnninns 147
10 Hasil Uji Tingkat Kesukaran Soal Paket 2..........c.cccccccevveiviieinene. 147
11 Hasil Uji Daya Pembeda Soal Paket 1...........cccoovevviieiieiieiecee, 148
12 Hasil Uji Daya Pembeda Soal Paket 2...........ccccooveieieieniiiiiis 148
13 Soal yang DIperbaiki............ccoviiiiiiiiieiseeeee s 149
14 Penentuan Soal yang Digunakan............ccccceveveveevesie e 152
15 Soal Pretest dan POSLEST...........ccuviriieieiere s 153
16 Pembagian Soal Pretest dan POStteSt..........ccccccvvvevenienieneee s 154
17 Mockup dan Storyboard web-based learning ...........cccccoeoeieninnnins 157
18 Komponen Kemandirian Belajar pada web-based learning ............ 161
19 Komponen Project based learning pada web-based learning......... 164
20 BIaCk DOX TESHING......ccveiviiiiriieiieieie e 195
21 Hasil Validasi Media..........ccoovveieiiiiieriecie e 199
22 Implementasi Project based learning pada web-based learning..... 202
23 HaSil UJi GAIN ...ooveiiciicce e 211
24 Hasil Uji NOrmMalitas .........coovvieieiiiiicsiseseeeee e 213
25 Hasil Uji HOMOGENITAS. ......ccviieieieiiesiesicsiesce e 214
26 Hasil Post HOC BONTEITONI ......cocvviiiiiee e 215
27 Hasil Pengamatan Kemandirian Belajar Siswa............c.ccccovevveeueenen. 216
28 Bobot Nilai Setiap TUQAS.......ccoviiieiieiecieie e 218
29 Uji Normalitas Kemandirian Belajar dan Rata-rata N Gain............ 218
30 Hasil Korelasi SPearman..........ccoceoererenenenenieeeieseesie s 218
31 Hasil Data Angket Tanggapan Siswa Terhadap Media.................... 219
32 Pertanyaan Terbuka Tanggapan terhadap Media............c.cccccvenneee. 226

XVi



Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

1 Peta LITEIatUr ....cveviiieiiieieieie e e 16
2 LOGO HTML oottt 37
S LOGO CSS ... 38
A LOGO PHP ..o 39
5 L0QO0 JAVASCHIPL. ..eevviiiieiieeie ettt 40
6 L0OgO MYSQL. ..o 42
7 L0g0 XAMPP ... 47
8 Logo Visual Studio Code.........ccooeriiiiiriiniiecieeeee s 48
9 L0ogO IDCIOUAHOSE.......oecvieiiecieeie e 49
10 Simbol-simbol FIOWChArt ..........ccccoeiiiiiiiiceee e 50
11 Simbol-SIMBOI ERD .......ocviiieiiie e 52
12 Simbol-SIMBOI DFD .......ccoviiieieie e s 53
13 lustrasi Model ADDIE (Sugihartini & Yudiana, 2018)................ 60
1 Prosedur Penelitian.........ccooueerininenisiseseeeeie e 71
2 Prosedur Pengembangan ..........c.coeererenininenieeee s 76
3 Interval kategori hasil tanggapan SiISWa ..........cccceveveneiencnnnenn 103
4 Interval kategori hasil tanggapan SiSWa ............ccceeveveeeeseeeecveene 106
5 Karakteristik Model ISO/IEC 25010.........ccccovvmieinieneieieseeenes 108
1 Kesulitan Pemrograman WeD...........cccooiiiiiiicin e 120
2 Kebutuhan Akan Media Pembelajaran............ccccocevvnininiiinnnns 121
3 Preferensi Sumber Belajar...........ccccovevviieieeie i 121
4 Kebutuhan Bantuan GUIU..........ccooveierenenenesiseeeesiese e 122
5 Preferensi Metode Pembelajaran............c.ccoovvoviiniinenciciencnns 122
6 Preferensi terhadap Tugas Proyek..........cccoovvieiiiinencicncnenins 123
7 Preferensi Kolaborasi dalam Belajar............cccocvevveiieiiiciiicinn, 123
8 Preferensi Waktu Efektif dalam Belajar...........c..ccccoovveviinninn, 124
9 Motivasi Berdasarkan Umpan BaliK ...........cccccoovviiiiiiiciinnns 124
10 MOAUE AJAI .. 138
11 Materi Pemrograman Web ... 138
12 Lembar Kerja Peserta Didik (LKPD)........c.cccceviveiieiiiciie e, 139
13 S0al EVAlUAST ....c.eeeiiiiiiiiieii e 139

xvii



Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

14 Integrasi Soal Evaluasi ke dalam KUiS.........ccccooeieiiiiiciinnnee 140
15 Komponen dan Tahapan Pembelajaran..........c.cccoceoviiniiiinnnnee 140
16. Kerangka Kerja Project Based Learning ...........cccccoevevviiveinennnne 141
17 Flowchart Web-based Learning..........cccccvevvevvevesiiesneresieesnannens 156
18 Kode Program Media Pembelajaran ............ccccooeveiincicninnnnnn 167
19 Tampilan Basis Data Media Pembelajaran ..............cccccocvvnennne 167
20 Landing Page .......ccoeiieieeie e 168
21 Halaman Daftar Akun (Register) SiSWa..........cccccvevvevveneavieseenne 169
22 Halaman Masuk (LOgiNn) SISWa.........ccccoerireneeiieienienenie e 169
23 Halaman Beranda SISWa............cevveieieerieniesienie e seese e 170
24 Halaman Materi SISWa ........ccccveverieieneneniseseeiee e 170
25 Detail Materi SISWa........ccoviiiiiieieie e 171
26 Detail Materi dan KUIS SISWa ........cccevveriiiieiienesie e 171
27 Button Kerjakan KUIS..........coiiiiiiiiinieseeee s 172
28 Tampilan Pengerjaan KUiS ..........cccoovveieeieiic e 172
29 Informasi LUIUS KUIS........ccoviiiiiiiieiesescs e 172
30 Informasi Gagal KUIS ........ccccvviiiiiiiec e 172
31 Tampilan Jawaban Kuis Benar...........c.ccocovvviiiniiienenenc e 173
32 Tampilan Jawaban Kuis Salah .............cccoiiiiiin, 173
33 Tampilan TUugas SISWaA .........ccecveiieiieiicie e 174
34 Panduan Tugas Mandiri ..........cccevveviiieieeie e 174
35 Detail Detail Tugas Mandiri..........ccocerererinininieiee e 175
36 Tampilan Detail Proyek SISWa..........ccccoovriiininiiieneienc e 176
37 Detail Tahapan Proyek (Ketua Kelompok).........ccccccovveviiieinenee. 176
38 Detail Tahapan Proyek (Anggota Kelompok)..........cccccceveveinennee. 176
K 1S N ) (o] 1 1 ] OSSR 177
L N[0 1) 1€ ] TSR 177
AL PIOTilLccuiiiicicee s 177
42 Halaman Masuk (Login) GUIU ........cccccveiieiieeiie e 178
43 Halaman Beranda (Dashboard) GUIU ...........cccoeveienenenc i 178
44 Halaman Detail Beranda (Dashboard) GUIU .........ccccceeenvivnienne. 178
45 Tampilan Halaman SISWa..........cccccvveiiiiiieiiecsic e 179

Xviii



Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

46 Tampilan Halaman Detail SISWa...........c.ccooviviiiiiienciec e 179
47 Tampilan Buat Materi ..........ccoovoiiiiieniieeeeeee s 180
48 Tampilan Detail Materi (Belum Tuntas).........cccccvevvriveneeriesneene. 180
49 Tampilan Pembuatan KUiS ..........ccceoviiiiieeii i 181
50 Tampilan Pembuatan Soal KUiS..........cc.cooiiiiiiiiincecs 181
51 Tampilan Detail Materi (TUNtas)........cccervreerierenrieseene e 182
52 Tampilan Edit Materi.........ccccviveiieiiiieieee e 182
53 Informasi Berhasil Menghapus Materi............cccooveveiiieneerieceene. 183
54 TamMPilan TUGAS .......eiiiiiiiieieeee e 183
55 Tampilan Buat Tugas Mandiri ..........c.ccocvvvriiieiinenescne s 184
56 Tampilan Detail Tugas Mandiri (Belum Tuntas)...........c..ccc.e..... 184
57 Tampilan Edit Tugas Mandiri ...........cccccevvveveiieiierc e 185
58 Tampilan Detail Tugas Mandiri (TUNtas).........cccceverenererennninns 185
59 Tampilan Komentar Tugas Mandiri...........c.ccooeveienencniennnnnnnns 185
60 Tampilan Penilaian Tugas Mandiri..........c..cccooevivnveieene e, 186
61 Informasi Berhasil Menghapus Tugas Mandiri..............c..cccue.... 186
62 Tampilan Buat Proyek..........ccccoieiiiiiiiiiiiccceec e 187
63 Tampilan Buat Tahapan Proyek...........cccoooviiiniiieneienescniens 187
64 Tampilan Detail Proyek (Sebelum ada tahapan proyek).............. 188
65 Tampilan Pembuatan KelompoK............ccccooeiveviiiciicccce e, 188
66 Penentuan Ketua dan Anggota KelompoK ............cccccvveviiieinenen. 188
67 Tampilan Detail Proyek ..o 189
68 Detail Kelompok dan Komentar Proyek...........ccooveiiiiiinnnnns 189
69 Tampilan Detail Proyek ..........cccccoeiiiieiiiic e 190
70 Informasi Berhasil Menghapus ProyeK...........cccocovevieiiiiecnenne. 190
71 Petunjuk PENgQUNEaN ........ccvvieieienierie e 191
T2 NOUTIKASI ... 191
T PIOTil.iciiciicce e 191
74 Tampilan Balas Komentar...........cccooviieeiic e 191
75 Tampilan Profil Pembuat ... 192
76 Halaman Landing Page Responsif pada Website ...........cc.cc.co..... 193
77 Halaman Landing Page Responsif pada Perangkat Mobile......... 193

XiX



Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

78 Halaman Beranda Responsif pada Website ............c.ccccoceiinnnnns 193
79 Halaman Beranda Responsif pada Perangkat Mobile.................. 193
80 Halaman Manajemen WEeDSIte ...........cccceevvveiieve s 194
81 Halaman Manajemen File .........cccccovviieevecie i 194
82 Kategori Hasil Validasi Media............cc.ccoovriiiiiiiinincicicns 200
83 Grafik Hasil Belajar SISWa............ccceviriniiiiiiieeesc e 209
84 Grafik Hasil Pretest dan POSHEST ...........ccoovvvviiiienenesise s 210
85 Grafik Peningkatan Hasil Belajar Siswa...........ccccocceevvevviiesieenne. 211
86 Hasil Uji ONe Way ANOVA .......cccooveieiiniiiinieieiee e 215
87. Grafik Hasil Pengamatan Kemandirian Belajar.............cc.c.o..... 217
88 Kategori Kemandirian Belajar ...........c.ccccceevveivevinicciese e 217
89 Kategori Tanggapan Terhadap Media.............cccccveveiiieiecieceenne. 220
90 Hasil Korelasi Product MOMmMENt..........ccoovvvvieieieiencnesesieias 221

XX



Rumus 3.
Rumus 3.
Rumus 3.
Rumus 3.
Rumus 3.
Rumus 3.
Rumus 3.
Rumus 3.
Rumus 3.
Rumus 3.

Rumus 3.

DAFTAR RUMUS

1 Rating scale Analisis Instrumen Validasi..........cccoccovveeriiiniienennnnnn 91
2 Perhitungan Koefisien Korelasi Point Biserial .............ccccccccevveiienns 92
3 Perhitungan Cronbach’s Alpha........ccccccciviiiiiniiiii e, 93
4 Perhitungan Tingkat Kesukaran ...........cccoccovoviienieniiiin e 94
5 Perhitungan Uji Daya Pembeda...........cccccooviiiiiiiiiiiccce 95
6 Uji Normalitas Shapiro-WilK............ccccoiiiiiiniieee e 98
7 Perhitungan Uji N Gain .......ccooovviiiiicieccc e 99
8 Varians GabUNQan............ccoveiieieiieie e 100
9 SAUAN B 100
10 Pearson Product MOMENT...........ceiiiieiienieieseese e 104
11. Skor Kemandirian Belajar ...........cccoeiveviiieiieie e 106

XXi



DAFTAR LAMPIRAN

Lampiran 1. Angket Kebutuhan Peserta DidiK ..........ccooooviiiiiieneniice, 234
Lampiran 2. Hasil Wawancara Guru Mata Pelajaran.............ccccccoecvvieiiecicinenne. 235
Lampiran 3. Alur Tujuan Pembelajaran Pemrograman Web............c.ccccevvnennee. 238
Lampiran 4. Modul Ajar Pertemuan 1 ........cccccooeiiiiiinineiieeeee s 244
Lampiran 5. Modul Ajar PEremuan 2 ..........ccccoeieieneninesieeeeese s 252
Lampiran 6. Modul Ajar Pertemuan 3 ..........cccooeieiiiininenieeeee s 260
Lampiran 7. Modul Ajar Pertemuan 4 ...........ccccooveveiieie e 266
Lampiran 8. Angket Validasi Instrumen Soal oleh Ahli........c..cccocviveiveinnnnen. 271
Lampiran 9. Validasi Media Pembelajaran oleh Ahli.........ccccooiiniiiiniiie 361
Lampiran 10. Hasil Validasi Instrumen Soal Paket 1.............ccooveiniiiicinnnene. 364
Lampiran 11. Hasil Validasi Instrumen Soal Paket 2 ............ccccceveiieiecviecnnenee. 368
Lampiran 12. Hasil Validasi Instrumen Soal Paket 1 dan 2 .............ccccoeevveinenee. 372
Lampiran 13. Analisis Instrumen Soal Diperbaiki............cccccooviiniiiiniiinnnn. 373
Lampiran 14. Analisis Instrumen Soal Tidak Digunakan............ccccccoeenvrnnnne. 378
Lampiran 15. Detail Flowchart Web-based Learning Pertemuan Ke-1.............. 389
Lampiran 16. Detail Flowchart Web-based Learning Pertemuan Ke-2 ............. 390
Lampiran 17. Detail Flowchart Web-based Learning Pertemuan Ke-3 ............. 391
Lampiran 18. Detail Flowchart Web-based Learning Pertemuan Ke-4 ............. 393
Lampiran 19. Entity Relationship Diagram (ERD) Web-based Learning.......... 394
Lampiran 20. Data flow diagram Web-based Learning ............cccccccevevveriesnnnen. 395
Lampiran 21. Kode Program Web-based Learning ..........ccccceovveienenencnnnnnn. 396
Lampiran 22. Pembagian Kelompok Berdasarkan Pretest ............ccccocevvnvnenne. 398

Lampiran 23. Hasil Tanggapan Peserta Didik terhadap Media Pembelajaran.... 399

Lampiran 24. Masukkan terhadap Perbaikan Media Pembelajaran.................... 400
Lampiran 25. Hasil Analisis Pretest dan POSHeSt...........cccccvvvevvereiiene e 402
Lampiran 26. Hasil Analisis Korelasi Spearman ...........ccoccvovivienene e 404
Lampiran 27. Hasil Analisis Korelasi Pearson Product Moment ...................... 405
Lampiran 28. Rubrik Penilaian Kemandirian Belajar Kelompok Siswa............. 406
Lampiran 29. Hasil Pengamatan Proses Pembelajaran.........c...cccocveveviveininnee. 411
Lampiran 30. Hasil Pembelajaran Pemrograman Web ...........cccccoeviiencinnnne. 412

xXii



Lampiran 31. Hasil dari Iterasi Project Based Learning...........ccccoceeerencnnninnne. 413

Lampiran 32. Surat Izin Penelitian SMK Negeri 1 Cimahi ..., 415
Lampiran 33. Surat 1zin Penelitian SMK Negeri 11 Bandung............ccccevevveene.. 416
Lampiran 34. Surat Keterangan Penelitian SMK Negeri 11 Bandung ............... 417
Lampiran 35. Surat Keterangan Penelitian SMK Negeri 1 Cimahi.................... 418
Lampiran 36. Invoice Website HOSTING ........coeieieieiiiiieiieeeee s 419
Lampiran 37. Dokumentaasi Kegiatan.............cccccovviieiicie i 420

XXiii



