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Lampiran 1. Surat Pengantar Observasi 
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Lampiran 2. Surat Keterangan Observasi 
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Lampiran 4. Surat Pengantar Uji Judges Instrumen 
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Lampiran 5. Surat Keterangan Uji Judges Instrumen 
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Lampiran 7. Surat Keterangan Uji Instrumen Tes 
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Lampiran 8. Surat Pengantar Validasi Alat peraga Pengkajian 
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Lampiran 9. Surat Keterangan Uji Ahli Alat peraga 
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Lampiran 10. Surat Keterangan Uji Ahli Materi 
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Lampiran 11. Surat Pengantar Ijin Studi 
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Lampiran 12. Surat Keterangan Studi 
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Lampiran 13. Hasil Penilaian Uji Instrumen Judges I 
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Lampiran 14. Hasil Penilaian Uji Instrumen Judges II 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Total

1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 0 1 1 1 0 0 0 1 0 0 1 17

2 1 1 0 0 1 1 1 0 0 1 0 0 1 1 1 1 0 0 0 1 0 1 1 0 0 0 1 0 0 1 15

3 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0 0 1 0 0 0 0 21

4 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 0 0 0 0 0 0 1 1 0 0 19

5 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 28

6 1 1 0 1 1 1 1 0 1 1 0 0 0 0 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 12

7 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 0 1 0 0 1 1 0 1 1 0 1 0 1 20

8 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 28

9 1 1 1 0 1 1 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 12

10 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 27

11 1 0 1 0 0 0 1 0 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 0 1 1 1 0 0 18

12 1 1 0 0 1 1 1 1 1 0 0 1 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 22

13 1 1 1 1 1 1 0 0 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 24

14 0 1 0 1 1 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 0 1 1 1 0 0 0 0 0 0 16

15 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 25

16 1 1 1 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 0 0 0 20

17 1 1 0 1 1 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 0 0 1 20

18 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 0 24

19 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 0 1 1 21

20 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 26

21 1 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 0 0 20

22 1 1 1 1 0 1 0 0 0 0 1 0 0 0 1 0 1 0 1 0 1 0 0 1 0 1 1 1 1 0 15

23 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 25

24 1 1 0 1 1 1 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 22

25 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 24

26 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 1 0 1 1 0 1 12

27 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 28

28 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 0 1 0 0 1 23

29 1 1 0 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 0 1 21

30 1 1 0 0 1 0 1 1 0 1 1 0 1 1 0 1 0 1 0 1 0 1 0 1 0 0 1 1 0 1 17

31 0 0 0 0 1 1 1 0 1 1 0 0 0 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 0 0 15

Jumlah 28,00 28,00 18,00 20,00 28,00 27,00 26,00 9,00 19,00 22,00 19,00 20,00 20,00 22,00 27,00 19,00 23,00 19,00 20,00 21,00 21,00 28,00 24,00 18,00 15,00 21,00 25,00 21,00 9,00 20,00 637,00

p 0,93 0,93 0,60 0,67 0,93 0,90 0,87 0,30 0,63 0,73 0,63 0,67 0,67 0,73 0,90 0,63 0,77 0,63 0,67 0,70 0,70 0,93 0,80 0,60 0,50 0,70 0,83 0,70 0,30 0,67

q 0,07 0,07 0,40 0,33 0,07 0,10 0,13 0,70 0,37 0,27 0,37 0,33 0,33 0,27 0,10 0,37 0,23 0,37 0,33 0,30 0,30 0,07 0,20 0,40 0,50 0,30 0,17 0,30 0,70 0,33

pq 0,06 0,06 0,24 0,22 0,06 0,09 0,12 0,21 0,23 0,20 0,23 0,22 0,22 0,20 0,09 0,23 0,18 0,23 0,22 0,21 0,21 0,06 0,16 0,24 0,25 0,21 0,14 0,21 0,21 0,22

Mp 20,79 20,68 22,61 22,05 20,86 20,93 21,00 23,78 22,05 21,41 21,74 22,25 21,75 21,82 20,81 22,21 21,65 21,63 21,85 21,52 22,24 20,82 22,04 22,11 22,33 22,10 21,16 21,52 24,00 22,25

Mt 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55 20,55

SDt 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80 4,80

rpbi 0,18 0,10 0,53 0,44 0,24 0,24 0,24 0,44 0,41 0,30 0,33 0,50 0,35 0,44 0,17 0,45 0,42 0,30 0,38 0,31 0,54 0,21 0,62 0,40 0,37 0,49 0,28 0,31 0,47 0,50

rtabel 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009 0,3009

Validitas Gugur Gugur Valid Valid Gugur Gugur Gugur Valid Valid Gugur Valid Valid Valid Valid Gugur Valid Valid Gugur Valid Valid Valid Gugur Valid Valid Valid Valid Gugur Valid Valid Valid

Valid 20

Gugur 10

No. Respon
Skor Butir

Lam
piran 15. H

asil Perhitungan Validitas Butir Instrum
en
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3 4 8 9 11 12 13 14 16 17 18 19 21 23 24 25 26 28 29 30 Total

1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 0 0 0 0 1 9

2 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 5

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 15

4 1 1 0 1 1 1 1 1 0 0 1 1 0 0 0 0 0 1 0 0 10

5 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 18

6 0 1 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 4

7 1 1 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 0 1 14

8 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 18

9 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 5

10 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 17

11 1 0 0 1 0 1 1 1 1 0 1 0 0 1 1 0 1 1 0 0 11

12 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 13

13 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 16

14 0 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0 0 0 0 0 9

15 1 1 0 1 0 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 16

16 1 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0 1 0 0 0 12

17 0 1 0 0 1 1 0 1 0 1 1 1 1 1 0 1 1 0 0 1 12

18 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 15

19 0 1 0 1 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 1 11

20 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 16

21 0 1 0 0 0 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0 10

22 1 1 0 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 0 10

23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 18

24 0 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 0 1 0 1 12

25 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 16

26 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 4

27 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 18

28 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 0 0 1 14

29 0 0 0 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 0 1 11

30 0 0 1 0 1 0 1 1 1 0 1 0 0 0 1 0 0 1 0 1 9

31 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 0 0 9

Jumlah 18,00 20,00 9,00 19,00 19,00 20,00 20,00 22,00 19,00 23,00 19,00 20,00 21,00 24,00 18,00 15,00 21,00 21,00 9,00 20,00

p 0,58 0,65 0,29 0,61 0,61 0,65 0,65 0,71 0,61 0,74 0,61 0,65 0,68 0,77 0,58 0,48 0,68 0,68 0,29 0,65

q 0,42 0,35 0,71 0,39 0,39 0,35 0,35 0,29 0,39 0,26 0,39 0,35 0,32 0,23 0,42 0,52 0,32 0,32 0,71 0,35

pq 0,24 0,23 0,21 0,24 0,24 0,23 0,23 0,21 0,24 0,19 0,24 0,23 0,22 0,17 0,24 0,25 0,22 0,22 0,21 0,23

Σ pq 4,47

SDt^2 17,87

k 20

r11 0,79

Kriteria Tinggi

No. Respon
Skor Butir

Lam
piran 16. H

asil Perhitungan Reliabilitas Instrum
en
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3 4 8 9 11 12 13 14 16 17 18 19 21 23 24 25 26 28 29 30 Total

1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 0 0 0 0 1 9

2 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 5

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 15

4 1 1 0 1 1 1 1 1 0 0 1 1 0 0 0 0 0 1 0 0 10

5 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 18

6 0 1 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 4

7 1 1 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 0 1 14

8 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 18

9 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 5

10 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 17

11 1 0 0 1 0 1 1 1 1 0 1 0 0 1 1 0 1 1 0 0 11

12 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 13

13 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 16

14 0 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0 0 0 0 0 9

15 1 1 0 1 0 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 16

16 1 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0 1 0 0 0 12

17 0 1 0 0 1 1 0 1 0 1 1 1 1 1 0 1 1 0 0 1 12

18 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 15

19 0 1 0 1 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 1 11

20 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 16

21 0 1 0 0 0 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0 10

22 1 1 0 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 0 10

23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 18

24 0 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 0 1 0 1 12

25 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 16

26 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 4

27 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 18

28 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 0 0 1 14

29 0 0 0 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 0 1 11

30 0 0 1 0 1 0 1 1 1 0 1 0 0 0 1 0 0 1 0 1 9

31 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 0 0 9

nB 18,00 20,00 9,00 19,00 19,00 20,00 20,00 22,00 19,00 23,00 19,00 20,00 21,00 24,00 18,00 15,00 21,00 21,00 9,00 20,00

n 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31

P 0,58 0,65 0,29 0,61 0,61 0,65 0,65 0,71 0,61 0,74 0,61 0,65 0,68 0,77 0,58 0,48 0,68 0,68 0,29 0,65

Keterangan Sedang Sedang Sukar Sedang Sedang Sedang Sedang Mudah Sedang Mudah Sedang Sedang Mudah Mudah Sedang Sedang Mudah Mudah Sukar Sedang

Sukar 2

Sedang 12

Mudah 6

No. Respon
Skor Butir

Lam
piran 17. H

asil Perhitungan Tingkat K
esukaran Instrum

en
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 Lam
piran 18. H

asil Perhitungan D
aya Beda Instrum

en
 

3 4 8 9 11 12 13 14 16 17 18 19 21 23 24 25 26 28 29 30 Skor Total

5 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 18

8 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 18

23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 18

27 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 18

10 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 17

13 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 16

15 1 1 0 1 0 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 16

20 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 16

25 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 16

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 15

18 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 15

7 1 1 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 0 1 14

28 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 0 0 1 14

12 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 13

16 1 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0 1 0 0 0 12

17 0 1 0 0 1 1 0 1 0 1 1 1 1 1 0 1 1 0 0 1 12

24 0 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 0 1 0 1 12

11 1 0 0 1 0 1 1 1 1 0 1 0 0 1 1 0 1 1 0 0 11

19 0 1 0 1 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 1 11

29 0 0 0 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 0 1 11

4 1 1 0 1 1 1 1 1 0 0 1 1 0 0 0 0 0 1 0 0 10

21 0 1 0 0 0 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0 10

22 1 1 0 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 0 10

1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 0 0 0 0 1 9

14 0 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0 0 0 0 0 9

30 0 0 1 0 1 0 1 1 1 0 1 0 0 0 1 0 0 1 0 1 9

31 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 0 0 9

2 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 5

9 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 5

6 0 1 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 4

26 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 4

BA 8 7 5 7 6 6 7 7 8 8 5 6 7 8 6 6 8 8 6 8

BB 1 2 1 2 3 2 4 4 4 4 3 3 2 4 3 2 2 4 0 4

JA 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

JB 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

PA 1,00 0,88 0,63 0,88 0,75 0,75 0,88 0,88 1,00 1,00 0,63 0,75 0,88 1,00 0,75 0,75 1,00 1,00 0,75 1,00

PB 0,13 0,25 0,13 0,25 0,38 0,25 0,50 0,50 0,50 0,50 0,38 0,38 0,25 0,50 0,38 0,25 0,25 0,50 0,00 0,50

D 0,88 0,63 0,50 0,63 0,38 0,50 0,38 0,38 0,50 0,50 0,25 0,38 0,63 0,50 0,38 0,50 0,75 0,50 0,75 0,50

Keterangan Sangat Baik Baik Baik Baik Cukup Baik Baik Cukup Baik Cukup  Baik Baik Baik Cukup Baik Cukup Baik Baik Baik Cukup Baik Baik Sangat Baik Baik Sangat Baik Baik

Sangat Baik 3

No. Respon
Skor Butir

K
e
lo

m
p

o
k

 A
ta

s
K

e
lo

m
p

o
k

 B
a

w
a

h
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Lampiran 19. Hasil Penilaian Uji Validasi Ahli Materi 
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Lampiran 20. Hasil Penilaian Uji Validasi Ahli Alat peraga 
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Lampiran 21. Hasil Penilaian Uji Kepraktisan (Respon Guru) 
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Lampiran 22. Hasil Penilaian Uji Kepraktisan (Respon Siswa) 
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