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+,&.%%&AI4*8,) 1+, AGB& = ,1$8-B!4,45&!/8#- . &19& . T&/ . T8I/ $ . 4-Al)-$it-) 41+& . 1A-#B,)* . %& . 176 %!
B&#* 4+, /%848, N (88, . |,)*11/-)-#98)&4& . 19&BE. . 1€6&#1 78 _%'B& . 7&! ™ - . %& . +&8/& . 19*/*IA&/ -)1+&.. !
#,.%/84& 1 +&#,10*H* ¥ - 7-989/8 . 14,458&! /-47F,)& .1 +&8& " | T - " &B& ™ ! " &)-#,11T,!4,4,188,.1!
44581 - % 6%//8.) /-)-#)8#,7&." ), W%,! )-#B&+&A! A-T9-8868#&.! 9-#9&4,4! )-/.$8%,!!
/B*4*4 781" -888*,1&/4-41)-#B&+&AI4* = 9-#19-886&#!+,1, . )-#. )N

Y&B&A! A-.%-"9&.%&.! -KMO"'J! 7&.%! 9-#/*88,)&4! ),+&/! @*/*Al B&.7&! +-_%&.!
SoTFA* /S 0)-JTA- T O-866848 11 T 88, . /& . 16%%&! B&#*A! T -§-58),! Ab$4-41 A-#E . @& - %E& .1 7& . %!
4,4)- = &),414-#)81 388, +84,1 +& . 1#-3,41 7& . %! = - 7-8*#*B7 18-B! /&#- . &!,)*IIA-_-8,),&.!,.,!),+&/!
B&.7& = - %%*.&/& ! = $+-81A-_%- " 9&.%&.'1RIJ: ;178 %19-#4,08)14,4)- = &),/1+& . )-#A)#* /) *#!
)-)8ANE*N&! = - = &t* /&, T+ & IA- L +-/8)& 1 -388%&4,1CHH 7 &),C1 T - FHF)IY-44 7 -4 L$+-8!
RJJ: ;176 %+,%* . &/& . )-#+,#,1+8#,))8BEAI=@=<D)-)S!+;)-8@$A <,(8;@"'L$+-8RIJ: ;!
+,A8,BI+&8& " 1A-.-8,),&.1, . 1 /&H- &I " & T A*I T - " & +*TA- - " 98 %! +&8& T ! T -#& 08 %! +&.!
S TF4F 1 O8B&. ! &6&#! T -088*,! )&B&AG.! 78 %! 4,4)- " &),4! +&.1 )-#A)#*/)*H1! 4-B, %h&! +8&A&)!
= - .%B&4,8/8& . | AS+*/1A- = O-8868#& . 1 T& . WI8&T &/ 1> ) xS 1+, 0% L&/ & IFZ*B/ &% . &, - ,\+/ /11 D=DDH?!
"&+&!)EBEA!-388*84,!+,%* . &/& .1 -388*&4,1CH# = &),C1)-44 T -#1 /8#- . &I +EA&)! T - T 9-#,/& . | A$4-4
A-. 88,8178 %18-9,B! ™ - . +&8& ™ 1+&. 19-#)&B&ALl ™ *§&,1+&4#,!);<?l;A=<B="-, @S;V(;/'!/;A-;MSE@;
', E@;S!)8=<<!0/,B(&.! ?2-;<+! )N ; 388%&4,! CB# = &),Cl +,%* . &/&. ! /84 . &! 9-#0S/*4! A&+E!
-2),C, 784,148 IA-HO8, /8 1 /- /*H& . %& . 14-88 = &IAHBA-AIA- _%- = 9& . %& . 198BE. . 1&6&HN Y *6*& . . 78!
&+EB&BI*.)*/1 ™ - .%B&4,8/6 . 1484, . |A-#9&, /& . 14-9-8* T |A#S+*/1+ %> &/ & . 14-Q8A&IGF&AN &8, . !
4-68868 . 1+~ _%& . 1A- . +&A&)! L-#)&4&#,!+& . I \&. +,&4&!IFD=DDH! 7& . %! = - . 7&)&/&.194B54&! -3&8*&4,!
CH# = &),CO-#A-#& . 1A- ), I +&8& ™ 1 = -, %/8&)/& .1 /*88,)841 68&)! A- = 9-8868#& . 11 +, = & . &!14-),&A!
)&B&A!™ - = O-#1* = A& 1988, /186 . %od™ . %!+&#,1A- _%%* . &I&5E&8! = &*A* _ 1&BE,117& . %!4& . %&)!A-.), . %!
/T - &H&BA& . A- %-T 98 %! +8B& 7! T -TA-#9&,/,! +&.1 T - T-T A% &/&.! AES+*/I
4-B, . %%&! = - ., .%/8&)/&.1388,+,)8411/-A#&S) 48 . 11+6& . 1-C-7),3,) 841 AiS+* /1A~ = 9-8868#8. . 7!

M- -8,),8.17& . %+,88/* /& . 1$8-BIR#+B,& -, IQIW*4+,1+/ /IFD=DH!)- . )& - %A~ . %- = 9& . %&. . !
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-KMO'* J19-4984,41(/,1<;8!1=);+!<;=/@-@Q ™ - . * .6*//&.198B58!-kKMO"* J19-4#984,4!"" SMI7&. . %!
+,/- " 98 0/& NHEAR)T ™ = 4%/ % I A-A-#)8)+ + /1 +888 ™ | ™ - -/ AABHEA, 1! ™ - %68 . 88,4, 411 48!
" - " -Q&B/&.|A-H " QAGREBS.! ™ -888* 1A~ " O-8868HE . 178 %!, . )-#8/),Cl+& . |/ $88.9BH&), CL14-/ 88, %% 4!
" - 084&BY/- " & ™ A*& . 19-HA,/ #I/H), 41" - 18N (- ™ - )8H&,)*IIA- . -8,),8. 188, . 1$8-BI(&C, )¢, 1+/ /7
FD=D™M! = - . %-.&,' A-.%- = 9&.%& .1 9&B&. 1 &68#! -KMO"" J! = - . * _6*//&.198B5&! -kMO"' J! 7&... %!
+,/-"98.%/8.1)-88BIB&TE/ + %% . &/& . 1 +888 ™ | AHSA-41 A- = O-BR6&HE . 11 +- . %& . 14/ SHI#R)&! 1#R)&!
388,+84,!IGEID™1a!

S-#+RAES& 1 * 48,8 . 1+, 18)84! ™ &/ &I&H), /-8, . NO-H)*6*& . 1% )< /1™ - %~ = O& . %/&.198BE.!
8681 9-#*AR! -KMO"* J19-#984,4! " SMIAG+E! ™ &)-#,1/88%H, ™ -)#, 1+~ . %& .| ™ - %6 . &/&. 1 ABR)CSH ™ |
<-AM,/6)&:;:").! - "8.C8&)&.! -KMO™J! ,.,! + B&EGA/&.1 | +8A&)! ™ - = 9&.)*! Ui+l +§88 ™|
"o 786,/8. ) A- " O-0868#& .1 78.%! 8-9,B! " - &#,/1 4-#)&! " - " 98.)*14,458! +888 ™! = -~ &B&™ !
/$_4-AI/88%H, = -)#,14-08#&18-9,B! ™ - _+&88 = 7!!

!
METODE PENELITIAN
! Mo 88, ) E TR/ 6 A A= -8,), 8. A= %- " O& . %8&. 1 9&B&.! &6&HN "'~ .-8,),&.!
A-.%-"98.%&.! +888 ™1 9,+&.%! A-.+,+,/&. &+888&B! 4-9*&B! A#$4-41 78&.%! 9-#)*G*&.1 * . )*/!
"o 0,A)8/8. 1 +&.1 ™ - " 388,+84,1 AbSH+*/KA#S+* /1 A- . +,+,/& | F(8& ™ -)1l D=DDH? (*96-/! +&8& ™ !
A-.-8),8.1, .1 - @8/*AI N1 4,458! /7-8841 X:! (LLR! (#,6878! P-%8#&! 4-#)&! A&#&! &B8,! 78.%!
O-#), . +8/14-98%6,1388,+&)$H1IDIEBS, I* .)*/184A-/1 = &)-#,1IDI&B8, 1* . )*/184A-/1+-48&, . 11+& . IDI&BS,!
* V*/1 QAA-/) A-+8US%, /7 R+8A* .1 $96-/1 +8&88 ™ | A-.-8)),&.1 ,.,! &+8&8&B! 9&B&.! &6&#! 7&.%!
+,/-" 9% /8.1 9-#*A&! ;KMO"" I A&+&!1)SA, /1 088, = -)#,1 78.%! +,#&.. 08 %! 9-4984,4! (/,1<;8!
1=);+1<;=/@-@0-.%8&.! ™ - = &.C8&)/&. |A8&)CSH ™ I<-A;M,/6)&;;)
! L$+-81 A-.%- = O&.%8&.1 7&. %! +,%* . &/&.1 ,&88B! = - . %%*.&/&.1 = $+-81RIJ: ;1 7&.%!
+,/$79,.84,/8. 1 +- . %&.! -388*&4, C$# ™ &),C1 Y-44 = -1 ;388*8&4,! CB# ™ &),C! +,%* . 8/8.! /84 &
O-#0S/*AI AGH&! +-.),C,/84, 1 +& .\ A-#O8&, /& .\ /- /*#& . & . 1 4-B& ™ &) A#SA-41 A- %~ = 9& %4 .| 94BE...!
O8N Y*6*8. . 78! &+&B&B! * .)*/1 ™ - [UB&4,8/8 . 4848 .| A-#98, /& .1 4-9-8* = | AsS+*/1 + > 8/8..!
A-Q&HRI8*847 " 8+81)QBEA! -388*84, |+ ,%* . &/ . | -388*84,1CHH ™ &),C1)-44 = -#1 /8- &1 ™ - . T-+,8/8.
A-. 88,&.19-#)8BEAHE . | ™ - +888 = | ™ -888* )&B&A&. I);< EA=<B="-, @S V(,/'/;A-MS!,@;!"|, @;S!
)8=<<10/,B(SK.12-;<+I")T7&.% " - = * %/, _/8&.IA-#98,/&.-KMO"* I14-Q&#&! = - . 7-8*#*BIAG+E!
4-),&ANGBEA& . 1A- .%- = 98 %& . 14-9-8% = I+ %* . &/& . NIV/& ™ O&HIE! ™ - = A-#8,B&)/8&. 1+, 8Yi#8 = 188,#!
A-.-8,),8.1 78.%! = - %%*.8/8.1 = $+-81 RIJ: ;! 78.%! + A&+*/& .1 +- _%8&.1 -388*8&4,! ($# ™ &),C!
Y-44" #1780+ %* . &/8 . 1+888 " IA- . -8,),8.7!
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Analisisi Kurikulum yang
Analisis Kurikulum digunakan, CP dan TP Pada
pembelajaran Kimia Spesifikasi produk
. l pengembangan yang
Ana/ySIS akan dirancang pada
Analisis kebutuhan guru dan tahap desain
Analisis Kebutuhan siswa, ketersediaan bahan ajar,
> dan Karakteristik siswa dalam

pemebelajaran kimia

Draft produk yang akan
dilanjutkan pada tahap
pengembangan

Menyusun rancangan isi e-LKPD,
f menyiapkan pfatfrom liveworksheets,
DeSIgn dan membuat desain tampilan e-LKPD

Produk e-LKPD yang
akan dievaluasi pada
tahap seff evaluation

Mengembangkan rancangan e-LKPD
De Ve/opment pada tahap desain kedalam

‘ liveworksheets

v

Melakukan evaluasi terkait e-LKPD yang
Self Evaluation dikembangkan bersama teman, guru Prototype 1
dan dosen pembimbing

l Revisi
Melakukkan validasi e- Tidak Valid

LKPD berdasarkan aspek

Expert Review materi, desain dan
pedagogik

Prototype 2
Produk e-LKPD
yang valid

Revisi

Tidak Praktis

!

\ 4 Melakukan penyebaran

angket kepraktisan pada 3
One To One I peserta didik

Prototype 3
Produk e-LKPD yang
praktis pada tahap one (o
one

Revisi

Tidak Praktis

l

A4 Melakukan penyebaran

| »| angket kepraktisan pada 9
| Small Group I peserta didik

Implementation

Prototype 4
Produk e-LKPD
yang praktis

Produk akhir berupa
e-LKPD yang valid,
praktis dan efektif

Field Test

|

Model ADDIE

Evaluasi Formatif Tessmer

Gambar 1. J,&%#& " IR8,#!""-.-8,),&.!

Analysis
! YE&BEA! &. 88,4, 4 FT@=<DO--#)*6*&.1 *.)*/! = -_%-)&B*,! /-9*)*B&.! A-4-#)&! +,+,/!
+888 = | A#$4-41 A- = 9-8868#8& .7 ""&+&! )&BRA! .1 +,88/* /&) /86,8 )-H#BE&+EA! /4, /*8* = | 4-#)&!

Ldiudilidd jouriidl, 13(4): 145-10/ 140!
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=)0, /84,1 /-9%*BE I A- = 0885648 .1/, ™ &1+,1/-084N R . 88,4, 41 /%4 /%5% = 1+ 88/ % /8.1 = -488* |
5854 0848) +- .08 1 *#*1/, = &1 /-8841X: 1+, (LR (#,6878) P-%8#87 YABEAG .| -388*64,! 7& . %!
FRRS*/8 VNG & 88,4, 81 [ 54 S 585 = L BRI*/8 N 4= W& .| =~ —8REBI+$/* = - | [54 [*E* = 1484 |
U110 -4-H)81 ™ $H*BIROGHI+888 ™ 1/ -%,8)8 . IA- ™ O-886848 . NS—#+848H/& . 138884, 178 . Ui+ 88./* /6.
8/8 .1+ +8AR)/&. ) BBAG,E. ) A- " O-B868#8 .1 +&.1 )¥6%&. 1 A- = O-886848 .| T&.%! + 0% .&/&.) AG+E!
A- = O-886848. 1 ™ &)-#,1 /88, ™ ). (= ™ - .)&#8) ) *1 AG+&))ABEAI & . 88,4, 41 /-O%)*B&.. 11 + 88/* /4.
5854 Q8481 +- . 08 1*#*1/, = &1 /-8841X: 14-#)RA- . %,4.& .18 . %/-)I$8-BIN] I A-d-)&+ + /1 /884!
XIEDE )%/ - +8AR)/&., .CBH ™ 84,1 ™ - Y- .&,1/-O%)*BE1+8..1/8#8/)-4,4),/) ™ &4, .11 ™ &4, %!
A-4-H)81+,+ /1)-8/8,)1/-)-H)8d, /8 . | AGHEIA- = O-886848 . 19-HO84, A1+ %,)88178.. %!, .)-#8/) (1!

! YU/ L LA O T ARG 1+8)8) ™ -888* 155 . A8HEI+ 08/ * /8. 1+ & NE*L/, ™ 81/ -884)
X1 ™ = 0% 68 ™ $+-8SE5E . BRHE))-HA)E* /<N - A< ™ = 178 1+ 0% 8 /& . |9-#*ARIE- = O&H!
5854 0848178 %! ™ - = *8)IA-#)&. 788 )-#/8,)1/*H /8% = IA-88/48 . 84 . |A- = O-886848.. 1/, = &!+,!
/-884114-#)81 /8481)-4,4), /1 A-A-H)81+ +, /14888, ™ 1ABSA-A1A- = O-886848 . L-)$+-178 %1+ %% . &/4.!
)/ = O T ARB/E 1 48)BIEHEAEB I+ UG 1 ™ - 08)8)!4-88 = &IAKSA-4I 5R5E . 08461 986 . oA+ .0y
F8 LT o/ IR IR )*/1 T - 7 84) /8. /-8 <HR)R), CSE ™ 84, 1T Ohl+ A& ™ A&, /8. - U$BEBS.. !
+8)8! AB+8! BBEA! 5E5E . Q8H8) +,8/* /8 1 +- &1 ™ - Y& A/H AL =187 &.18%+ $1+8.108)8)8.. !
488 &) 5E5&. 04#8! +6. 1 +,)*8,4/8 .| +686 ™ 18- = O&#1 5&5E. 0&H8! * .)*/) ™ - .66589! A-#)&. 784!
78018+ [ 84 BI+6H, 1+8)81) -H#4-0%) 18/ . 14+, 0% &/& . 1% )% /1™ - 04-)8B* 1/ -O%)*BE _1+§ 1/~ . +§86!
78001+ BEAEA, UE14-H)81/$ . + .4, IA-4-#)81+ + /14888 ™ 1A~ = 9-886848 .1/, = &)

! Y=/ /1 A- %= ARBE .1 +8)&1 A&+E! BBA! &.88,4,41 /-9%)*B&.| +88/*/&.! = -888*)]
A- . 7-98H8 .18 .0/ -)1/-AGHRIN] A-A-H)81+ +, /1R U0/ -)1)-44-0%) 1+ 4*4% |1 +§86 = 19~ )*/15- = g4
[%-4,$.H T8 ™ - " %) A-H)&.T8&. ™ - %- &,  A-B8/48 .88 ) A- " O-88684&.1 /, ™ &1 +,! /8841l
/-9%*B&.1 A-4-#)&) +,+,/1 )-#BE+8A! O8B&.! 868411 4-#)&! /848/)-#,4),/! 4,458 +888 ™1 AtSA-4!
A- = O-886848 71"~ . T-O8#8. . 18.. Y/ -)!+ 38/ % /8. | AG+E!)ABRAILS E81488) A-88./ 46 . 88 . 1$94-#384, 1+ |
4-/$88BN J8)&I T8 o1+ A-#$8-BI+ 08B!+ . U6& .| ™ - . UB,)* . 04l6* = §8BI#-4A$ . Ibced! +&. 1Y, +&/d!
188 IA-A-H)8 M+, /1 (-88..6%) . T8I . 88,4, A1+&)&MH 88/ * /8 - U8 1™ - O40* . &/& 1A/ 8BEIV %)) ™ &. 1!
8. 1B&AS!, . )-HAB-)84,1+,486,/8 .1 +888 ™ 19~ .)*/1)89-81 4-08ME, = &.&1)-#08..)* = | A&+&! Y&I-8! EY!
F:#485,.81Q1J5, ., .%4,BlID=EeH!

Tabel 1. 08)-%$#,!"~ . 88,&.1(/&8&IV*)) = &.

0-)-#8.. %8| (/%!
il El
Y, /! =|
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J&H,1 YRO-81E! + A-#$8-Bl +&)&1 * .)*/1),8Al O%) # A= . T8)8&. 1 +8#,1 &%/ )7 M&E*1 #-4AS .|
1888 ™ 1800/ -)1+,B,)* Uil Atl- . )8d- . T8I+~ &) A-H4& = 881 O-#,/*) F:#488, .&! Q! J5, ., %44, BI!
D=Eet!

- $%&'()™*+,- "/(0'01-.(23((2

'y I 1
$%&'()"-1%0,2412 Serrt

! YEBEAL. ! -388%84,1 7800 +88/*/8&.! A&+R) &.88,4,41 /-O9%)*B&.! +88/* /8.1 +- %!
"o -88&BY, .CHH ™ 84,178 001+, +EAG)/E . 1 4-AF) A- ™ O-8868H8 . | 484, 5858 . 088! $8-BlUH*1 48|
" - -088B! B&A8! &.%/-)! /-9%)*B&.! 7&.%! )-88B! +,66589! $8-B! A-4-#)&! ++,/7 [84,8! 7&.%!
++8AR)/8. ! AGHE! )ABRA! .1 O-#*A&! /-9%)*B&. 1 A- ™ O-8868H& .| A-4-H)&! +,+ /1 +1 /-8841! +§.!
8881 )-4,0), [IA-0-)8+ +, /14888 = 1A- = O-886846.. 1/, = &1+, 1/-884)

Design!

! (-86.6%).7&11 A&+&! )&B&A! +-4&,.! F;)-O@HL +,8&/*/&.! A-#&.0&.%&.! -KMO"J!
/8834, = -)#,19-4984, 41" SMI 76 %! +,4-88484/ & 1 +- . %& .1 /-9%)*B&. 14,458 +& | /*#,/*8* = 176 %!
9-#8/*N0-%,8)&. |A&+&1)&BEA!, . I = -8,A%),IA- _%* = A*B& _ 1#-C-#- . 4,1)-#/8&,)! = &)-#,1/88%H, = -)#,1!
A= TH* & /)< H -KMO ™ T 4-#)8 A-#4,8A& T A- %% . 8& . 1 (<="?/ 8! <-A;M,/6)&;;") 1 +&88 ™ |
A-_%-"9&.%&.! -KMO" J! )-#4-9*)N "'&+&! )&BEA! +;)-0@ &/&.! +,8&/*/&.! -388*8&4,! O-#*A&!
A-.-888&B& . & . 0& . %& . +&#,1,4,1+& )& ™ A8& . I-KMO " J114-B, . Y%&!A&+&!)&BEA!, . ,1&/& . +,B&4,8/8& . !
#6.08.%&.1,4,1-kMO"" JU(<="7/ 81A-.%-"9&.%&.!; FGH"S&. )& ™ A 8&.1/-#&. %/&!-KMO"* I

Development

! Y&BRAIA- %- =98 %&.IF";A;<,(8;@" H = -#*A&/&.|A#$4-41 = - %*O8BI#& . 0& . %& . 1& 548!
" - 0&+,! ASHX/1 6+, 78,)*! -KMO™ ! /88$#, T -)#,1 9-#984,41 'SM! T - %h* .&/&.! (<="?,/8!
<A;M,/6)&;;") N (-)-88B! A#S+*/1 +,/-"9&.%/& 1! +,868/48.8/6. ! )&B&A! -388*84,! +4,! FO,<R
JA=<B="- @& % " -#*A&/& . 198%,& . 1+8&#,1-368* 84,1 Y -44 = -#117&,)*IA- . .6&*& . 1)-#B&+&AIB&4, 8!
A-_%- = 9& . %& . 1+&#,19-#98%E&, 1&4A-/1* )< /1™ - _ 88,1/ -4-4%8 & 18 )&#&IHE . 08 . & . 185881+~ . %4 . !
AE$+*/18/B #114-188,%%4) = - %, +-),C,/ 84,1 /- /%48 %& . 1 7& . DI A-#8*1+ A-#9&,/ ,14-9-8* = | A#$4-4!
388,+84,7 Y&BRA! 4-88 . 6*) . 7&! &+&86B! A#$4-41 388, +84,! $8-B! AG#&! &BS, F;V(;/' [;A-M HII+, = & 4!
)&B&A& ., .1 T -#*A&/& . 198%, & - | +8&#,1)&BRA! -3&8*&4,1 Y -44 = -#)1 " &+&1)&BEA!, . 11 -KMO™ J! 7& . %!
)-86B1+,/- = 98 .%/& . | +,-368*84,! $8-B! A&#&! &BB,! 9-#+8A4&H#/& . 1), %&! Q4A-/1*)& = &11 78&,)*! = &)-#,1!
+-4&, 11+& IA-+8%$%, /N &S, +84,! = &)-#,11+-48&, . 11+& JA-+8%%, /! = -#*A&/& . | A#$4-41A- _ 88,6 !
$8-BI&BE,1* )< /1= - " 84),/&. 14,18 " ABE LI +& TA- _+-/8)& .1 A- = 9-88664& . 1 +88& = 1 98B . 1 468!
7&.%+,/- " 9&.%/& . 14*+&BWU-4*8 NHES,+84,1 ™ &)-#,1 ™ - . 8&,1/-9- _&#& . +& . I/ -4-4%8 & .1/ .)- 1!
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388,484, +-48, .1 ™ -, 68*! 84A-/1 3,4%88! +§.1 /-)-#O808K. 1! A-+& .U /&) 388,+84,! A-+8%$%, /!
" o 88,/ -A-4%8, 8 1A)HR) D%, IA- ™ O-8868HE . 1+~ . &, //&H&S)-H,4), /A-A-H)8I+ + /1A-H)8/ ~4-4%8, & .|
O8B&. ! &6&H +- 008! ™ $+-81 A- ™ O-88684& . " SM7! (-),8A! &4A-/1 +, . 88,1 $8-BI +*&! $#8..%! &BS,
" 88,8 M BRS8N - U L8/ 18 O/ <) 1368, +84, 178 . I01 ™ - ™ *E)M4-6% " 8B, .+, /&)$HII+ 1" &8
AGHEI38S, +8)SH! ™ - ™ O, /8. IA- . 88 & . 1+- & U- )& IA/SHIEIB, . U&I]d-4%8, 1+~ . %&..1 ™ &4, . UK
"84, .0, .+, /&)SHN (88, .1, <1188, %068 ™ - . 78 ™ A&, /&. /S ™ - .)&HI&)&* 1484, . ) -#B&+EAI-KMO ™ J!
T8I+ A%0% Y 6% 1388,+84,!, ., 1&+888BI* V<1 " - Uk /*H), [ %/8)1 /-388,+6.1 +&4, ! -KMO"* J!
T80+ /- O U/8& N U ™ A%BE 1+8)&)-#/8,) 1/ - 388,48 . 1+ 88/ * /8.1 ™ ~888* 8- ™ 0841388, +84,
8.0+, 4,1 $6-B AGHE! 8BS, +- 08! ™ - . U4* . &/8 . 4/888! M, /-#)) "'~ . 88,81 )-#BE+EA! 4-),8A!
A T8)8&. 1+888 ™ 18- ™ O8HIE8,+84, 1+, +848H/& IAG+&I/4,)-# BIA- . 8&&. 1 +,1Y&O-8IDIF(*%,7$. $!!
D=EGH!

Tabel 2. 08)-%$4,"- . 88,81 (/&8&M,/-4)

08)-%3$#,1g45898..! (/S8 78)8&.!
(&.%8)198, /! il
S&,/! 0!
\*/*Al A
Y, +6/198,/! D!
(8.%8)!),+8/198,/! E!

M- = 9&#! 388,+&4,! 7&.%! )-8&B! +,,4,1 +,B,)* %! +-_%&.! " -.%%*.&/&.1 #* " *4I R,/-.
VoHA8 T & NT& Yl N L &L&F L)/ - L UB,)* %! 388,+84, . T&14-98%8&,19-#,/*) N

9*

-
8# 12:<= 637

[84,80 A-#B)* %81 . 88, 388,+84,) 4-88.6%).78! +&.88,4,41 ™ - 0% .8/&.) /#)-#8!
. )-BAB-)84, 1A/ $H1/-388,+8& IR +BA* . 1/4,)-#,8)-#4-0%) 1 +8AR) 1+ 8, BE) A&+ Y &9-81M11

Tabel 3. O#,)-#,&!P,8,!0$-C4,-.IR,/-.!F!

W-.)&. %! (/3! 08)-%$#,10-388,+4..
=el IEl==! Y, !
=170 I=1"h! (-+&.%!
=j==1_1=]AA W-. +&B!

! (-8&.6%).7&!1&+88&B1)&BEA!, @;!",!,@;!+,88/* /& 1> )* /1 T - 88,1 /-A#&S) 4.1 -KMO ™ T !
+-.%&.1 " -8,98)/&.1),%&! A-4-#)&! +,+,/7 O#,)-#,&. 78! = -.0&/*Al A-4-#)&! +,+,/! 7&.%! )-8&B!
" - T A-B866#,! T &)-#,1 /8884, T )4, +&. 1 T -B&/ 8,1 /-7 & T AR& N /$%.,),CLF), %%, 1! A-+& L) +&. !
#-+&BH! = &4, %! ! = &4, %! 48)* I $#& . %! N (-86.6%). 7&11)&BRA! -388*&4,! /-8% = A$/! /-0,8!F)8=<<!
O/,B(H =-8,98)7&.1 4-79,88.1 A-4-#)&! +,+,/! +- %&_! /#,)-#,& A-4-#)&! +,+,/!)-#4-9%)! )-4&B!
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"o A-BROGH,! T 8)-H, Z8BBE, T )1 K )/ T - 88, /-AHS) 481 +6.) A- T 8BE " &1 )-#BE+BA! K
MO" J1+6 1 A-d-#)8d+,+ /178 .01 = -5&7 8,1/~ = &= A*&._1 /S ),CIF), . U6, 11 4—+& . 4L1 +& . 14~ . +&BH!
o UG N A-L-H)8I+ + /1 TEN ™ == 8.7 1 /8H8S)-#,4), /1 T8 .0 O-H#O—+8&1 A-A-F),168)&H! O-88/& . 04! +§..
b= A1/-B8 " , 2 ""8481 /—+*81)EBRA ) -#4-%) I A- . 88,&. 1+ 88/*/&.! ™ -888*%,1&.%/-)! /-At&S) 48!
78000 =" *Q), A+ JR)BH A . 88,8 1+- U8 V- )& 0L A/ SHIELB, U8 TL+,A-8)&, 1 /S ™ - )8k 8)&*]
4848 1% V< /1 A-898,/8.. 1 -KMO™ I 78 001+, /- = O& . 4/8..7) [&4,81+84,18 .0/ -)1)-4-9%)1 /- = %+ §, _|
688 4,814888 ™ 19- ) */IA-#A- )8A-14- U081 ™ - 0% . &/& . IA-#48 ™ 8&..1+ 198 58B!, . )| @&+858B!
88! /-ARS) A8 11 A &+888BI A/ SH1 T8 001+ A-H$8-BI 484, | A-#)& . T8&. 11 4-+& .0/ | BI &-+888BI 4/ $#!
"8/4, " * =N

@# ~"AB77! |

! [ &4,8!A-#B,)* . %& . 1& . %/-)!4-88 . 6%) . 7&!+,& . &8,4,4! = - %%* . &/& 1 /#,)-#,&!, . )-#A#-)&4,!
)-8)- )N/ -AES ), 48 1 )R/ - %-)8B* L)), L /&) /-ARRS) 46 . . T&IT& . %I+EAR)!+,8,B&)IA&+E!
Y&9-8I0FF:#488, .&IQ\J5, ., . %4,BIID=EeH?"" &+&!)&BAIA- _%- = 9& .%&. F+;A;<,(8; @ 'H+,+&A&) /& . !
B&4,81 9-#*A&I Ai$+* /185881 78 %! )-88B! +,/- = 98 %/ & .1 +&4,1)&BEA! +;)-0@+& .| -KMO™" J! 7& . %!
)-86B+,A-#9&,/,19-#+848#/& . |)&BEAI-388*8&4,10$4 = &),CIY-44 = -#IF);<?!: A=<B="-, @S;V(;/'/;A-;MS!
@[ [, @;S%.18=<<10/,Bf"

Tabel 4. 08)-%$#,10-A/),44..

"-#4- . )&4-IFad! 0&)-%$4,!
=KD=! Y, +&/\A%&/) 4!
DEKO=! O*#&.%!""#8/),4!!
OEK™=! \*/*AI"#8/),41
“EKe=! "#8/),41
eEKE==! (&-%&)!""48/),41
Implementation

! YE&BRAI4-88. 6%). T&IA- %, = AB- = - )&d,&. 1 -kMO™* J1 78..%1)-86B1 +,/- = 98 . %/&. 1 /-A&+&!
4 4581/-8841X 7B (LR (#6878 P-0&481"" 88~ = 08 . 41+888 = 1A~ = O-88684& . 1/88$E, = )t 1+, 1/-8841!
A&HE1)RBEAL, = AB- = = )&d,1 . 1+ 08/%/8& 1 +888 = 1N /88,1 A-#)- = *§ 71 "G+81)RBEA! . 1 +8&/* /8.
~388%84, 1 )-#BE+EA! /-~C-/),08. | -KMO™" J1 +888 = | A- = O-B868#8. .1 = ~888*,1)4BEA! 2-:<+1")7 J&)&
[-~C-7),08. 1+ A-#$8-B! = -088% | A- 0,4, 1 (/;)' |A&+RI&SEBIA-#)- T X8 1+8.1(,)") 1+,&/B.¢
Act)-=*§ 1 $8-Bl A-4-#)8! +,+,/7 [84,81 &.88,4,41 +&)&) +B,)* .%ol ™ - .U%s* . &/&.1 #* = *41 PKUAS, .|

"#'$"%!)*+&!3-."SUSSVED F #"'$"%!) *+&!-.-)-" BB %BEH
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G! DEH'='G! D
"677='G | DFH
(/SHT78 .01+ A-#88-Bl+ 4-4%8, /8 . 14— 08 1/4,)~#,&IA- . - . )*& 1A/ $HIPKUE, . 1Y 89-81]!
9-#,4,,.)-#388IPKUL, . 1+&..1/#,)-# 81, . )-#At-)8d, . 78!

GCH#

Tabel 5. :.)-#368!""-. 88,4 . IPKV&, . !

.. )-#388! O#,)-#,8
%l i 1=Ih!! Y, .%%,!
(A% =1 (-+6.%!
BIKI=I] W- . +8B!!

"G+E1)ABEA! , . I+ A-#$8-BI +8)&! O-#*A&I B&A, 81 )-41 A-4-H)&1 +,+ /1 4-9-§* = 1 48 .1 4-4*+8B
A- U0% 881 -KMO"" I J&)&! )-#4-0%)! + 0% . &/&.1 * . )</1 = - %-)&B* 1), . %/8)! -C-/),3,)84! K
MO™ Il 78.%! +)*.6%//8.1 = -888%,) &+&. 78! A-., . %/8)&.1 . 88! )-4! 4-)-B8B! A- = 9885848 !
F88S*/8. " - W &8 1-KMO™ I

HASIL DAN PEMBAHASAN

Tahap Analisis (4nalysis)

! "8+&1)EBRAI& 88,4, 41+ 88/ * /8 1 +- U& . T - N/ 86,1 /*H,/78* T 1+& 18 88,4,41/-9%)*B& . !
A-4-)8&! ++ /1 +888 7! A-TO-886&#&.! /,7 &N R.&8,4,41 [FE/FEFT +8&/*F/8 +-%8.!
" -5856. 0&#8,1%*#*1/, = &1/ -84 X+ V(LR (#,6&7& P-%&H#8N S-#+8&48#/& . 1B&4, 815854 . 0&#&!!
+,/-)8B*,1 9&B5&! 4-/$B&B! )-#4-9%)!)-88B! = - . -#QA/& .1 O*#,/*8* = | L-#+-/8&!* )* /1 /-841 XN
"ata! )&BRA! .1 +88/*/8.) &.88,4,4! @8A&,&.! A-TO-8668#8 .1 T&.%! 4*+&B! +,4*4* 1 $8-B!
O-"-.+,/9%+4,4)-/1 = - [66+,1)*6*&. |A- = 9-8868#8& . N S-#,/*)1+,486,/& . | A&+&!)&9-81 71 = - _%-_&,!
\EAE,& . 1" - = 9-8868#& . IF\""HI4-4%&, 1 /-A*)*4& . IS(OR"'ID=DO+& . 1Y *6*&. I""- = 9-8868#& . IFY""H?!

Tabel 6. \&A&,& . I+& . TY*6*& . I"" - ™ O-886&#&

\EAL&. "'~ ™ 9-8856#& . IF\"'H! Y*6%8. 1" - = O-4868HE. IFY " H]
TLABE 4 ST Tom B [-T&TARGT EN U-4-BRl ++/1 +8AR) T -.6-884/8.]
"_TEBET ! /$.4-Al TS +&.1 4)$,/,$™ )4, b, AAL +848H /88$H, ™), 4-)-88B!
F8B8 ™1 ™ - 7-8-48,/8.) A-#B)* &1 /, ™ &l "= 0R08! &) +-.%&.! 98,/ +&.!
J8& 1,78 888 /8,)8. T8 +- %! 9- .8
. )-H8 0,18 )GARH), /-8 ™ &)-#,148& . 14,08)IC,4,/1 DN " -4-H)&1+ + /1 +8AR)! " - .6898H/& .| 0848
= &)-#,11)-$#, )% = 9% /8. .16..)&41A&H), /81 ™ &)-4,! /4681 888)! /88, ™ -)-#1 = -868* | 3,+-$
4-08%8,!  +8A&H  /$.4-Al  886*!  #-8/4,I! A- " O-8868H&.1 +&#,! ,.)-#.-)l +-.%&.!
[-4-), " 98 & 7,7 & KR/ T - g8, )-A&)!

A-#88/%! $-8/)8.1 +6.) AESH</1 ABH8) 8-3-81 A 481+ + /14+8AR) ™ - . UB,)* . 00l /&8B!
= JESA/SA /1Y /$8-884,1 &.)&48) AL 864%)8.! J88%#, ™ -)-# " -888%,1 3,+-$! At&S),/* ™|
848, ™ 11 O8AG1! U&HE ™ 1 +&. 1 88#%)& .| A= . T& . 40h8! F8#1, ) )+ %819~ N1

4-H)8 A-.-HBA&..T&) +888™1 /-B+*A&.1 O M-4-H)& ++/1 +8AR) " -.%B,)*.%
4-B&H KB&E, IN)-4= $/, = &II/$ . 4-Al-+$/4148.. ! A-#%98B&.I - )&A!  O-#+8484/8.)

4-81 8-/, 7 &0 4-9&%&,! T A8/84)!
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A-#*08B&.!  “&)-#! +&.! -.-#%! 78&.% N&S) =T T8 +8&S*/8) +- W&
L THRH-6/4,1 /" RIA-H)RIA- . -HBAG.. . T8 )-A&)!+6. . 18/*48)!

1886 1/-B,+*A&. 14-B&H, 1B&H, I14-H)8M- . T&5E!1 T "-4-H)Q1 ++/1 +8AQ) - .%&.88,4,4!
/849511 B +$/849%.1 +&.! )*E* & .78 8-804, T8 01 )-#68+,! O-#+8484/8..1 B&4 8!
9-4-#)8) A- " &.C8&)&. . 78! +888 ™1 /-B,+*A&.! A-40$988 . 1+~ . %819~ . &)

4-B&4, B84, !

! " §+81)EBRAI . 88,4,41/-9%)*B& . 1+ 88/ % /& . |5&5E. . 08I+~ .08 <1/, ™ 81/ -8841X )
S-#+8484/8..1B84 815858 . 084811+, /-)8B*, 106B58I08BE . 18684178 . 41+, 16% . &/& . 1+ 14-/$86B! = &4, B!
)-H8)&4 AGHE! 9% /%! AR/-)! +8&.1 #&.U/* " &.1 " &)-#, +&H,] UFH*1! 4-B, U%&) 9-8% "1 = &= A%l
" - UG/ ™ $+84,19-H8U& ™ 1/-9%)*BE. . 19-8868#14, A5 ENOB*4*4I* )% /1 ™ &)-#,1/88BH, ™ -)#, 119-§* = |
)-#l-+ 81 O8B& . 186681 = &A% .1 ™ —+ &1 A- ™ O-886848 .1 /B*4*41 T8 01 +,%% . &/& . | $6-BIob*4*1 4888 ™
AEBA-41 ™ - 9686841

! (=88, 1)1+ +&AR)/& . 1 UG OGBS &I A-4- )81+ +, /1 = &4, BIl = - [%@88 = 1/-4*8,)& . 1+888. ™ !
o TEBET /S A-Al +EAGH +8. 1 T - HRAJE. ) #* T RAKE* " <A1 J88%H, ™ <) ) 4-0&H8) )-AQ)! [84,8!
5854 08481+~ . 8. < 16%068) ™ - . * 6%/ /& . 198B5&IA- = O-885648 . 1/88%H, ™ -)#,1+,1/-8841 = &4,B!
o U*.&/&.1 T$+-8l +)> AiD! <=/@-@QI$+-8! ,.,! 8-9B! "-.)./9-#8)/&.! A&+8!
A- .78 A&&.1/$ . A-A1 = -868* 1+ = $. 4484, 178 41+ 88/ %/ & |$8-BIg#*114-B, . U%&)4, 458/BE... 78
O-#A-#8.. 4-08YUE, 1A . U8 ™ &) & 1), +&/ W, O-#, 1/ 4= = A& 1% .)*/19-#A&H),4,A&S, B8 . 4™ . U1+888 ™
J-%,8)8 . -/0A-#, " - N Q)&FI A= T-8,+,/8&.1 4-Q8H&) ™ &+ #7 OS.+,4,1)-#4-9%)! = - = 9*g)! 4,458
/446 HES),CH888 ™ IAESA-IA- = O-88684E . 1+6.. 1 |, ™ IA- 4808 ™ & . 1+688 = 1 ™ -88),BI/- ™ & " A*E.!
O-#A,/ #1/4,),40 18-BI/&#- . &) X1 AG+RIA- . -8,),&.1, ., = $+-B1A- ™ O-886848 . 17& . %!+ A8, BI&+858B!
“SMIRUEHIA- = 0885848 . 1 /88BE, = -)#,! ™ - _68+,18-O,BI/$.)-/4) 881 = - & )& WLl +E 1 = - +$HS 0y
A- %= " O&.%&.1 /-)-#8 " A8&.1 O-#AZ 1), /&) ), .U, (~88, . SEDE. BGHL +,88/*/8.. ) AXE8!
A 00,481 &%/ =) $8-BI AT1 A-4-H)81 +,+, /1% V</1 = - U488,1, .CB# ™ &4,1)-#/8,)! /-9%)*B&.. 1 +&.!
J888S)-4,0), /1 = ~8-18 [ 84,816, 88, 4,118 . %/ -) A-4-#)&1+ + /1+8AR) 1+ 8, B&) AG+&IV/& = 9&HIDY!

! [84,818.5%/-)! = - % 6%//8&.198B5&) e @l A-4-#)&1+ +,/! = - . 7*/8,|A-886848.1/, = &!
&R =l T AR /4488 1488 T T - T EBE T, TN Y- T K81, 14-6888 14— & 1A~ . -8,) .
WEAT, +8B1+//NFD=DHITE %! = - . 78)8/4.. 198B5&14-08%, & 19-4641/$ . 4-Al/, = 819-#4,(8)RI4)HE/1!
4-B, . OAG) ™ - ™ % /8. 1/ . 4- . H84, 148 IA-HBE),&. I T&. W), . 4th, 1% . )*/1 ™ - = §B& ™ , . 7&NOS.+,4,!
) "o 7-980/8.1 98. 78/ 4,458) = - 88" ) B& ™ O8)&. +88& ! " - U*848,! /$. 4-AK/S.4-Al
/7,7 80 O&H-.81), /&) 7-4%8))&.1 = &)-#,1 T&. %! @*/*Al), . %%,1! 4-98. 78&/! hOA! A-4-H)8&! +,+,/!
" T&)&/&. ™ - " #5781 98B& . 1864118 ™ O8BE.. 14-88, .1 9%/ *10-)8/1+& . #, 0/ 848 . 1484, 1 IpFE1!
-7 - )88 e al "-.7-9%)/8.1 94BS&! A- % . 8&. 1 )-/ . 65, ! +88& ™! A- ™ O-8866H8 .| +EAG)!
ARG T L8)) T —H-/8))-HBEHEAI A-BROGHE . 1/, ™ 811" - TR)RE.)-#4-%) I+ +*/* I $3-B
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B&4,8IA- . -8,),&. 1 J68/&#,&BIFD=DOHII7& . %! ™ - .6-844/&.. 198B5&IA- = &.CE8&)&.. 16A8, /&4, 114, ™ *884 1
18 IA-88 0/8)I8% 8 /1, )-H8/) 01 ™ & ™ AF1 ™ - = 08 )*14 4581 = - = &B& ™ 1/$ . 4-AK/$ . A-AI89A)H8/ !
18081/, ™ &) ™ -888%,1)8 " A8, 1 3,4%88 T8 Ul ™ - . &4, /11 4-B, Y& " - ., . %/&)/&. 1 /-)-H)84, /8.
" -4-/81+686 ™ 19-88684"

"H#EUWHE (#)"'+,#*")")'-./0102#,'3.).%1#'1"4"5'

=)->(*#4/(4)*+#$558$( ($*#DE,9F*6#46(-)-*98EG HH
=)->(*1H#A$(2-+#$558$(' ($*+;0#. *98E *&
=)->(HHES5H/(28&)+;04#.*08E *8
=)->(*1#4$(2*+#$558$(($*#DE,9F ¢
=)->(*+#$S5#/(28&) *#DE, 9F %%
OHAB(2*+#$55RS(($*.)CH>14"-21tH]- )
OHAB(2*+HS55&S('($¥1.(/B;4+*1H#+6#.(7(A($+$.)$# #
OHSEEEB((S* @A, *+#-+B&(I*H#41(4) *64.(7(4*)+)( 4
=)->(“+HEB2(4)*6(2($*(7(4*0(4) ") $IH#ASH I
3848)<)$'($*5&S('($*2($012;$HE&$/& *1#+6#.(7 (4($ &3$$
"#+18$%()*: ($012;$#+94)6(0) &3$$
"H4+68/&2'($*6(2($*(7(4*.0$ %(
O+ (2(+( S+ (/#4)*0(4)*6(2($*(7(4*0(4)*584& ¢
8(2($*(7(4*%5*0)58$(' ($*61#46#$/8*0)5)/(
38A&*+HSEEESB(($*6(2($*(7(4*+H#$(4) %&
D+ (-&.)F0)1(2(+) #$
"#$%& ()*)+)( "

$ & )3 "¢ (3 T #S u$ s $ &3S
70&)0.")0!18"9":".I;<";

I7"#"72.*0'

>-&I70&™.1".

Gambar 2 . J,8%#& " ' [ &4,8!R . 48,4,4!10-9*)*B&.. !!

! S-#+8464/8.. ) +&)&! &.%/-)! +,+8AR)/&. | 6*U&! 4-98 .78/ hha! A-4-#)&) +,+,/) 4*+8B!
" - %-.88! 98BE. 186441 9-#0- .)*/1 -KMO"" I +&. 1 JEQ! +,16.)8#6.. 78! ™ - .%-)8B*, | 4-#)&! A-# . &B!
" %881 " $H-BIA- = O-886848 .1(/,1<;8!1=);+1<:=/@-@OF" SMH! (=88, .|, )*11 ™~ alA-4-#)8!
+ 4 /1 - TR -H)GE /1™ - U~ .6/8.. 1-KMO" J19-4084, 41" SMITE.. Yo+, /- = 98.. % /& . 1+~ . U&.!
F-A:M,/6)&;:") 4-98%8, 198BE . 86&HI/, ™ &A1Y - = *&.1, .+ A-#/*8)I1$8-BIA- . -8,),&. IR*8, &IFD=D]H!!
780 ™ - 6%//8.198B5RIA- . U%h* .68 . 1-KMO" J19-40&4, 4" SMITE Y1+, /- = 98 .%/&..1 ™ -888* !
F-AM,/6)&;;") | ™ - ™ 9%8)14,45818-9,BI)-#)&#, /! = - = A-8868#,1 ™ &)-#,1)-# = $/, ™ &N~ ., . %/8)8..]
" . 8)19-B858H!)-H08+, /8- . QIA- . 786,81 &), 178 . 0¥, . U0/ QAUAGHE) I+ 8- . U0/ 8A, - 08 &, ™ 84,
8)&*106 ™ O&#1 78 . U1 ™ - .&#, /11 A-)81+ /8,)/8 .1+~ 8. 14,) %84, . T8)& +888& ™ 1 /-B,+*A&.14-B&# K
B&#,114-B, . 448! ™ - ™ 9*8)IA- = O-886848.. 16&+,18-9,B! ™ - . 7- . &.%/&. 7

Tahap Desain (Design)
"8 +8NEBRAN-4E, . 1+ 88/ * /&  \AEBA-AIA-4E . @& - %& - -KMO ™ T 178 %I/ &+, /- T 98 %/&

Y*6*& . 1+&#,1)&BEA!, ., 1&+&8EB! ™ -#& . @& . %!-KMO"* 3 14-0&#814,4)- = &),418%&H#!14-4*8, 1+~ . %& . ) *6*& . !
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A- = O-88684& .11 /848/)-4,4), /1 A-4-$)8! + + /11 +&.1 = &)1 T8 %% + 86R4/&. N 2 )*/1 = - = 9xg)!
)™ A1 -KMO™ 31 8-9,B! ™ - _&# /11 A-#6..08 . %&. ! +86/*/&.1 = - 0™ .6/ 1 &A8,/&4,! \&.3&
4-A-8),178..%1+,)8 ™ A,8/8 . 1AG+EIVE ™ 98I

Gambar 3. "#$4-413-48, .|-KMO"" J!""&+&!\&. 3&!

J8BE " VAEA-BI+-08, .|, . 114 88/ * /& A= . T4 & /Y <HI-KMO"" I L- . *#%)1 [, +&78),
+//7FD=DDHI-KMO"* J1)-+ #, 1464, 1- = AR)I/S ™ AS. - .1%)& ™ 81178, )*IA- . +&B*8*& . 11/*4,/*8* = 1,41
$8.1 A= F)RAN S8%,&.1 A- . +EB*E*E.1 ™ - 0&/*A! 48 ™ A*B! ™ &)-#,1 T8 &/&.1 + A-B86GH, ! 4-H)8!
A-)* 6% /185881% )% /1 ™ - = %881 /-0, 8)8.. 7 S8 &. L /%4, 778%™ 1 ™ = = *8)! 0&A&, &. | A- ™ O-886844..
F8 KGR ) A O-8R6846 .1 484, " &), T8 +48 " A&, /&N (~8&.6%). 781 98%,&.! 4,1 9-#4,]
/-%,8)8&.1,.),A- ™ O-8868#8 . 178..%! ™ -8,A%),1 ™ &)-#,IAS/$/113, +-$IA- = O-886848. . 114-#)&I4$EBK4SE!
88),B8.. 1 78 %! B&#* 41 +,/-#68/8 .1 $8-B1 4, 4587 Y ~#8/B 11 98%,& .| A= . *)*Al ™ - 786, /& .1 #-C-#- . 4]
4% ™ O-#19-086841 +& . | A- . 88,&.7 S-#,/%)1+,486,/8.1)" /DI, =/+ 1-KMO"* J! 7&.%!)-86B! + 48 0. !
A&HEIVE ™ 98H107!

Gambar 4.\*A§,7&.!0',/DI,=/+ !-KMO"' J!

Tahap Pengembangan (Development)

"8+&!)EBRAIA- . %- " 9&. %& - IMO" J!17& . %!)-86B!+,4*4* [ IA&+&!)&BEAI+-4&, . 1+,* . W&B!/-!
ABR)CHE ™ I <AM,/6)&;;" 411 /- = *+,&. 1 +88/*/& .V A- %&)*#& .1 C,)*#! 4-#)&! A- &= 9&B& ! 3,+-$!
4-A-#),17&.%!+,)& ™ A,8/& . IA&+&IVE ™ 984! !
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Gambar 5. Y&™ A 881"~ .%* . 8&.. 1T, *HIF-A;M,/6)&;;") |

L. *#%)! TENG.&! +//71! FD=DOHI A&+&! ABR)CSE ™! <-A;M,/6)&:;)! +EAQ)! +,88/*/8..!
A- U0689* %813, +-SL1%8& ™ OBHLI&*+ SIl +&. 19-HE%E ™ 16- . AIA-#)&. T8& .| -388%84, 1 +686. ™ | = &)-#,!
A- %&E8HE.N - -#8A&.! MO™J! O-HOG4Al +%)88 +886™! ASSA-41 A-=O-886846.1 +&AQ)!
"o A8)EN -)-H8,98)8. 1 4,AB8) +8.1 T - " OX&)! 8, .U0/* Y& ! 9-8868#1 ), +8/) ™ - ™ 948 /8.1
[84,818/B #1+84, 1A#S4-41A- . %h- = 9& . % 1-KMO"* J1)-#4-9%)1+8A&) 1 +8,B&) AG+EIV/E = 981 ™!

Bl
SCAN ME

[T
Gambar 6. Y& ™ A8 ImWI\,+;! -KMO™" J'FRH!+& . I-KMO™ J!A&+&IF-A;M,/6)&;;") IFSH!
(-)-88B!+,88/* /& | A- _%- = 9& .%& . 1)&B&A! 4-8& . 6*) . 781 &+&88B!)&B&A! -388*&4,! C$# = &),C!
)-44 7 #1778 %! +,8588,!+- . %&.1);<EA=<B="-,@;V(;/";A-;MS!,@;!",! @;$&.!)8=<<!0/,B(.!
Y&B&A!);<?;, A=<B="-l@-#*A&/& . |AB4-4IA- . 88,& . !)-#B&+&AIB&4 B1& . @& . %& . I-KMO™* J14-)-8&B!
A-T*4* & T AESH* /185681 4-8-4&, M " &+&1)EBEA!, . 11+ A-#$8-B1 4-6* = 8&B! = &4* /& .1 +84,1)- & !
4-6&58)11%*4*1/, = &l+&. HP4- L IA-79,7 9, [ %IA-_-8,),& . N""- %> = AXG& . 1+8)&H,88/* /& . 1 T -888*,!
5858 08#&! 4- = 1)-#A)* /)< H +, 7 &L &V A-.-8,),! T - T O-#, /8 N A-#)&. T8V A& AR T - Y%= 14!
/-4-4%8 8 17 &)-#,IA&+&!-KMO" J1N& = A,8& . 1+-4&, . I-KMO™ J1H& 1= &4* /& 1+8#,1A- _%- = 9& . %&. . !
-kMO™ 3178 %'+ ,88/* /& NL_&4* /& .17& . %!+, A-#$8-BIA&+&!)&BEA!) ;< ?; A=<B="-\@&B!+,86/* /& .|
A-#98,/8 . +& . 1+,486,/8 . IA&+&IVE ™ 9&HINNOS = - )&#H* ) */IA-#98, /8 . 1B&BE ™ & 148 = AXBIF> A /H!
&+&8&B! = - %%&.),! /S IFV& ™ 9&# hSHIVE ™ 98#1hJ!19-#,4,1A- L& ™ 9&B& . 14&)*16-. 41 =, * =& !
4-98%&,'0%.)$BNVE = 9H#T! = -#*A&/& . 1B&4 81%-3,4,1+- _%& . 1A- . & = 98B& . 14* = 9-#14,)84, | A&+&!
08%,&.1 = &)-#,NVE& " Q&H# W[ = -#*A&/& T A- = O&B&#*& . I +&#,1 V& ™ &# V! +-  %& .1 = - . 786,/& !
A-#48 = 8& .17 &)- 7 &), /& 7 - . %%* . &/& VULV 18%6#18-9,BICS/* 4148 1 7 - &4,/
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Gambar 7. Y&"AS8&.! [&8&"&.! (&= A*8! FRH! (-9-8* "1 W-3,4,! +&.! FSH! (-)-8&B! W-3,4,I!
V- +&BFE*& . IF\HI(-9-8* T 1W-3,4,14+&_ IFIH! (-)-8&BIW-3,4, 11 L_&)-#,IF ; IVHI (-9-8* = IW-3,4,1+&. !
FTL[H(-)-8&B!W-3,4,!
Tahap Expert Review

"&+&N&BEALV (/A M LASS+H* /176 %")-88B1+,/- = 9& . %/& . 1+,388,+&4,1$8-BIA&#&!&BS, !
O-#+848#/8..1), %8 &4A-/1178,)*! = &)-#,11+-48&, . 1 +& T A-+8%$%, /7 L&4, UK = &4, . %! &4A-/"1+, . 88!
$8-BI+*&!BH#8 %! &BE,N Y *6*& . | +&4,1)&BRA!, . 1&+&8&B!* ) * /1 = - _ 8&,1), . %/&)! /-388,+&.1-KMO™* J!
7&.%!)-88B!+,4*4* N (-88 = &I A#PA-41388,+84,1AGH&I&BE,! = - = O-#,/& 19-#98U&,! = &4* /& . 14-4*&,
+- 081 /#)-#,&1+84,1 T &4, WK™ &4, %! &4A-/14-A-#),1 78 % +,486,/& . | A&+&IVE ™ Q&#leN L&4* /4. !
)-#4-9%)1)-88B!+,), . +&/8& . 6%),1+- %& . ¥ - = A-#9&,7,!-KMO"" J14-4*&,1 = &4* /& . 1 +&#,|A&#&!&BS, !

Gambar 8. Y&"A8&.L&)-4,IFRHI (-9-8* = 1""-#9&,/&.1+& . IFSHI (-)-8&B!"*-#9&,7/& . I'M& . %/ &B!
O-#6&IF\H (-9-8* = I""-#9&,/& . 1+& . IFIH! (-)-8&B!""-#9&, /& . !
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V& ™ O&#le! ™ - .0, 8%4)484, /8 . 1B&4 BIA-HOG, /& . 1+8#, 1B&A, 81388, +84, 184A-/1 = &)-# NV = 98#!
eSI4*+6B1+)8 ™ O4B/&. 1 ™ &)-#,1 A-HB,)* . %8| /8AGA,)841 /88$H, ™ -)-411 A-+8 . %/&.1 V& ™ 9841 e J!
1%+8B1O-#,4,188.. /&B/-#68IA-HB,)* 8. . | /GA&4, )8AL/ 88$H, = -)-#11

(-8*#*BIAGHE . |)-#4-0%))-88BM ), . +8/8& . %), 114-B, . Uh&I/S . )- . 1+88& ™ 1-KMO™ I ™ - _6&+,!
8-9,BI™ - . +%/* WIA- " 8B& ™ &. IA-4-#)& 1+ + /1)-#BE+EA/S . A-Al/88SH, = ), NY- = %81, . 146886,
$o 8.1 A-.-8),&.! L*.8584$B! Q! (B$S,/BE&B! FD=DDH! 7&.% =-.*.6*//&.! 98BS
A- U%89* %8 . IMO™* J19-#084 41 H/,1<;81J=): +1F:=/@-@TF " SMH! +- . %&.! = —+ &3, +-$1+8A8)!
"W 8) & 1A= " 8B& ™ & 14 ADRI ™ - +$HS 0 /- " &+ 8 & .1 9-886841 4-H)81 ™ - %%~ = O8.%/&.!
J-7 8" ARG 1O-HA/ B /H) A48 1 /4-8),C0 [88, - 6%U& +,+%/* %1 $8-BIA- . -8,),&. 1 L*)B$BEASB!
+//7! FD=ENH! 78.%! ™ -.78)8/&.] 9&B5&! -KMO"" J! 7&.%! = - .40h* .&/&.1 )-/41 7&.%! = *+&B!
+ AGBE ™ 1108 ™ OGHITE. U, . CHH ™ &), CLU-H)&H*/* 00813 +-$1+&. 16, 84,17 &= A% ™ -, . %/8)/8.!
/-)-H)8H, F8.1 " ~B-/8I4888. 1 ™ - %, /%), IA- ™ O-886846..1/, " &

(-)-88BI+ 88/ % /8 . |A-HO8. /8 .1 9-H+8AGH/& .| = 84% /& . 1+84,| AGHRI&BS, 1A&+8)/ -), &I 84A-/1!
JGBEA! 4-88..6%) . 78) &+888B! A-_ 8&,&.! /-388,+&.) -KMO"'J! +&#,1 AG#E! 8BS, (-88.6%).78) +&)&!
)-#4-9%)1+ $U8BI+- %6 10848 ™ - . UB,)* . 414/ SHI 368,484,178 . Yol +, 9, /& .1 = - . U* _&/& . < = %4
FIR,/- 1% )%/1™ = %-)8B* 1), .%/8)!/-388,+& . |-KMO™ JH&..1 ™ - . UB,)* . YMd)& . +&#1+83,84, 1% .)*/!
" o )*/8 . U-O-HRARIO-AGHIA-#O-+88 . 16 )&HIA- . 88,1 T8)&IB&A,BIA-#B,)* . 8. . 1388, +84,1)~#4-0%)!
+ 486,78 . 1A&+&1Y 898!

Tabel 7. [44,8126,1988,+,)84!

R4A-/! P,8,10$-C4,-.R,/-.! 0&)-%%#,!! P,8&,1()&-+&#J-3,84,!
L&)-#,! El==! Y, .%%,! =l==!
J-4&,.! =1Ge! Y, .%%,! =I"E!
- +8%$%,/! =1GG! Y, . %%,! =lEel!
W&)&K#&)&! =1GG! Y, .%%,! =lE"!

! S-#+8484/8 . 1B&A, 81388, +84, 1+8#, IAGHRIABS, IAG+EIYEO-8IG! ™ - . * 6%/ /8. 196B5&!-KMO"* J!
== 8./,1388,+,)841), . U%h, |AG+E! /) I8 &AA- /14— 048 1A/ SHIEI* Y*/184A-/1 = 8)-4 11=1Ge! * . )*/!
$-48, 1148 1 =1GG!* . < /1 A--+8%SM, /7 W8)BKHR)&! 4/ $#1 /-) &) 84A-/1)-#4-9*)! &-+888B! =IGGI! 76.. %!
" *L6%//8.198B5& -KMO" I 781+, /- " 98 /8.1 ™ - " 8,71, .%/8)! 388, +,)841 & 1), . %%, !
P88, 14)&.. +&#14+-3 84, I)<H¥) ™ = . +%/* hIBEA 81)-#4-0%) 11+ 1 ™ & . &IBG4A-/1 = &)-#,1™ == 8,/,1+-3 84,
=IFA- . 88,8 148 . %8)!/$ . 4,4)- - HIA-+8%$M, /1=IEC 48 . 1+-4&, 1=INENTE. ! ™ - % 6%/ /8. 18+&. 78!
U-+,/ )1 384,84, A- . +8AR) 6. )&#1 A- . 88,11 /B*4%4 . T8 A8+8) &4A-/1 +-48, .71 (~08#8! /-4-§*4*BE.. 1!
88, 1 H8)BKHG)R) 4)8 . +8#1 +-3,84,1 4-9-48H# =IE™1 ™ = %, .+ /&4, /8.1 9GBSEI A- . 88,81 )-#BE+EA!
MO JI@*/*AI/$.4,4)- . 148 . 1+8AR) !+ A-H08T8114-B, . WhGIAS+*/ 18878/ 1+ U% . &/8 . M)
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Tahap One To One

"&+81)8BRA!, @;!', !, @1 AE$+*/1 -KMO™ J! 78 %! )-8&B! +,/- T 9& . W/& ! +, . 8&,! $8-BI N
A-4-#)&1+,+,/16% = 8&B!)-#4-9*)1@*/*Al* )* /1 = -5&/ 8,19-#9&%&,!), . %/&)! /- = & = A*& .1 /$%.,),C!
A-4-#)&! +,+,/1F), . %%, 1! 4-+& %11 #- . +&BH! %* . &! = -_%,+-.),C,/84,! ™ &4&8&B! &54&8! A- . %%* &4 !
A#S+*/7 "8 +&) )&BRA! 11 +, A-#$8-Bl 4-6* T 8&B! T &4*/&.! +&#,1 A-4-#)&! +,+, /7 L&4*/&. 1 7&.%!
+,A-#$8-BIA&+&!)&BRA!, @;!!"!,@;!)-88B! +,88/* /& . | A-#9&, /& . 1 +& . 1 +,486,/& . | A&+&I V& ™ 9441 G
V& ™ 98H#IGR! ™ &4, BIA-#*I1A-#9&,/& . 1)- . )& . %!B&8& ™ &. 14& = A*E!)-#+&A&)!)*8,4& . 1+,198%,& . 1/& . &. !
9&58&B!7& . %! /48 . %")-#8,B&)11+,4&H#8 . /& 1* )</ T - Uh&. ), SE&# . &IB*#*C1&0&H#!8-9,B16-8847M&S*!
V& ™ 9&#IG\! ™ &4,BIA-#*1A- . 7-4%8,& . 1* /*#& . 1B*#*C!

o3 °
in PBL (Problem Based Learning)|

" : !!:&!!é.’.!
Gambar 9. Y& " A8&. [ 888 ™ &.!1(& ™ A*BIFRHI (-9-8* = I'"-#9&,/& . 1+& . IFSH! (-)-8&B!""-#9&,/4& . I!
2/*#& N[ *#CFRHI(-9-8* = 1""-#9&,/& . 1+& . IFSH! (-)-8&B!""-#9&, /& .!

(-)-88B! +88/*/8.) A-#O8,/&.! O-#+8A&H/&.) =84*/&.! +&4,) A-4-H)&! ++/! )&BEA!
4-88 .6*) .78 &+&B&B! T -_U%B,)*.%! A-#4-.)&4-! /-A#&/)4&.! -KMO"'J" J&)&! A-#B,)*.%&.!
A-#4-)&A-1/-A#&S),48 . 1-KMO™ T 1+,486,/& . A&+&IV& ™ Q&#IE=N!

| I"HSYHE (#)"'+,- [+,

{ B@2EE
| I

70)0&"1J-#-*IF 70)0&"1J-#-*IA 70)0&""1J-#-*IE
o L")-$IMO.-$"-" IN.O'+ 4.0 ——O""I(1&"™"

FCC
@cC
BC
IC
HC
GC
DC
EC
AC
FC

70&)0.")0'K

Gambar 10. J,8%#& ™ [ 44,81 YEBEAH@; ! 1#@; !
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S-#+8484/8.1 BRAS A-. 88,81 +8H,1 )8! A-4-B)&! ++. /1 AG+E) )8BEA! ,@;! ! ,@;!
"% 6%//8 198B5&I-KMO" II78 Yo+, /- ™ 0. /8. ™ - QRA, IA-#4- . )8A-1/-Pb8S) 48, . 14-9- 4841
EGIANAUITE . O4L)-# = &A% /14888 ™ 1/8)-U$H, 148 . 048) AR ) A7) S—+848H/ & . 1+8)81+,18)8A1+,+8A8) /8.
G*008 - 88,1 4)& . +&#1 +-3,84,14-9-48H# OIEE! 789! ™ - . * 6%/ /8.1 A- . 88,81 /-AtRS) A& .| +84,) 8!
A-b-B)8+ + /1-88),C/$ . 4,4)- 148 1), +8/1 ™ - .7, ™ A& HI6&*BLI4-B, . UhGIASS+*/1-kMO"" J11+, . 88,
18 . 48) A8/ ) AVA-Q8#614)89 81S8-BIA-4-H)8l+ +, /14— UG 1), .0/ &)1/- = & ™ A*E. 178 . %1O-#O-+&N!

Tahap Small Group

Y&BA! )8=<<! 0/,B( = -#*A&/&.! 9&%,&.! +&#,! -3&8*&4,! CH# ™ &),C! Y-44= -# 78_%!
+,08/48 . &/6& . 14-)-8B!-KMO"" I+ #-3,4,19-#+848#/& . | ™ &4* /& . |A-4-#)&!+,+,/1A&+&!)&BEA!, @;!',!
,@NYE&BEA!)8=<<!0/,B( " -8,98)/& .14~ = 9,88 . IA-4-#)&!+,+,/1+- . %&.. 1), .%/&)!/- = & = A*&.17& . %!
9-#8%& =N L-4/,A*_1 /-%,8)&.! +,88/*/&.! +8&86 7 | 4&)*! O-#/-85 = A$/! /-0,8L! 4-),8A! A-4-#)&!
ST 0-#,/68 1A- . 86,8 14-08H&! T & +,#,7 5 388*&4,!, L 1O0-H)K6X& IR U)K/ - 88,1/ -AHRS), 48 144 ]
/-)-#)-#8A&.! AS+*/1 488)! +%*.&/&.! $B-B! 9-9-#8A&! A- %%*.&! 4-/88,%*4ll 4-#)&! *.)*/!
"o 0F L W/EASEN - N & - 88 TE LN O-8% T LT X8 A&+&!)EBEA! @ E E@! E+E
)&BEA!, IV A-4-8)&1 +,+,/1 = - = O-#,/& .1 4-6* " 8&B! " &4*/&. 11 7&. %1 /- = *+,& 1 +,6&+,/&. 1 +&484!
* )T -88S*/& L IA-#9&, /& N &4, 81A-#9&, /& . 1)-#4-9%)1+,)& T A,B/& . 1A&+&IV& T OGHIEEIO-#,/7*)!
V&= 9H# EERI! ,/$.! 7884, = -)-# A&+&! 9&%,&. 1 4& = A*B! 9,4&! +,9*&)!8-9,B! = -_&#,/! +&.18-9,B!
+,4-4%8 /& - %8 IA- 0%* 8&.1& ., T &4, . T&N(-B, . WUHEIIAG+EIVE T O&HIEES!!, /$ . 1/88%H, = -)-#!
A&+8198%,& . 148 = A*814*+&B!+,9*&)18-9,B! = - . &#,/1+&.18-9,BI+,4-4%8&, /8 . 1+~ %& . 1A- . %%* . &&. !
&., " &4,. 78

Gambar 11.!Y&" A& I [&88 ™ &.1(& ™ A*8! (-9-8* " IFRH!+&. ! (-)-8&B!""-#9&,/& . IFSH!

(-)-88B! +08/%/8.1 A-#O8, /8.1 O-#+8484/&.1 =84*/&.) +&#,] A-4-#)&! ++ /! )&BEA!
4-08.6%). 78 &+884B! = - .UB,)* .U A-#4-.)a4-1 /-A#8/),A&.! -KMO™J7 J&)&! A-4B,)*.%8.!
A-tl- )84-1/-P88/) 48 1 -KMO™ I+, 486, /& . |A&+8IV/& = OGHIED)!
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"#SY%HE' (#)"*' 0&H#**' 1%/23
FCcC
@c I
BC
Ic
HC
cc @2H @A28 B@2H pop @D2D @G2A @HZB oy ph gop
DC
EC
AC
FC

70)0&" 70)0&™ 70)0&™ 70)0&™ 70)0&™ 70)0&™ 70)0&™ 70)0&™ 70)0&™
J-#-*IF J-#-*A J-#-XE J-#-*1D J-#-*1G J-#-*IH J-#-*11 J-#-*1B J-#-*@

L")-$170.-$"-".IP1"$$IQ&+>M ——O""I(1&""

T T T T T T T
1 1 1 1 1 1 J_@FZE

=

70&)0.")0!K

Gambar 12. J,8%#8 ™ | [84,81Y&B&AIO8=<<1Z/,B(

S-#+8464/8. ) BRAS A-. B88,8.1 +84] )& A-4-8)8) ++/) A&+8! )SBRAl ,@;! ! ,@;!
"% 6%//8.198B5&-KMO" J178. Yol+ /- = 98 . U/&. 1 ™ - . QBAL, A-H4- . )8d-1/-AtRS) 48 . 1A-O-48H!
GELeDal! 78 . h!)-# = 84%/1+888 ™ 1/8)-%$H, 148 . 08) A#ES) A1 S-#+8488/8 . 1+8)81+,18)841 + +8A&)/8..
BRU68) . 88,1 4)&. +&H1 +-3,84,14-9-48H# O1] =1 7801 ™ - * 6%/ /8.1 A 88,&.1 /-ARS) 481 +84,1), %8
A-4-8)8+ + /1-88),C1/S . 4,4)- 148 1) +&/1 ™ - .7, ™ A& HIG&*BLIA-B, . Uh&IAKS+*/1-KMO" I+, . 88!
48 . &) AE8S), M1 4~ 8481 4)80 81 $8-BIA-4-4)1+ + /14— W& 1), %/&)/- = &= A*E 1481 /848/)-4,4)./!
78, 919-HO-+871g, /81 ™ ~#*6%/IA&+&IB&A BIA- . 88,&. 1/ -A/) 48 1484, NEBEA!L @:!',!, @;1+&..)8=<<!
0/,B( 1! +8A8)! +,4, ™ A*8/&.1 98B5&! -KMO"" J! 78.%! +,/- = 9&.%/&.. 1 )-88B! 46 %&)! AtE/), 4 +§.!
"8 AR T 4R /% I ARSA-AIA- " O-B806HE .1/, ™ &1+,1/-8847 [88), . ,14-688& . 1+ . & . IA- . -8,),&. !
78901+ 88/*/& .1 $8-BI R+, 1+/ /2 FD=DDHI 78 . WI6*U&! = - . % 6%/ /& .198B5E! -KMO"™" I 78 . %41 +,%5,!
O-#a+8I+886 ™ 1/8)-U$H, 148 . %) A#RS) 411 4-B, .8 ™ - = *+&B/&. 14,4581 +888 ™ 1A- %6~ . &&.. . 78!
4081 ™ -, U/8)/& 1A 8BE " &.1 ™ -#-/81)-#B&+EA! " §)-4,1/, = &)

Tahap Implementasi (Implementation)

"&+&!)EBEA!, T AB- T -.)&4,11 -KMO™ J! 7& . %! )-8&B! +,#-3,4,! O-#+848&#/& .| T &4* /& . +8&#,!
)&BEAN)8=<<!0/,B(+,!*6,!0$9&!/& . |/ -A&+&IN] 14,4581 +888 = 148)*1/-884710-%,8)& . |A- = 9-8868#& . !
+,86/48 . &/& . 1+88& 7 1), &IA-H)- = *& 1T - Y%* . &/& .1 T -)S+-1/-#6617 -85 T AS/1T& DY)+ ,#,18) 84!
- & /-85 T AS/NEAEIA-H)- T *&VA-H)8 T &L+ 88/ * /8 I A- L HEBFEFE LI H- UE T - T8 T AL/
)R*& & T &)-#,1A- T O-0868#8 . 11 T &+E!)&BRAI B, - . )&4,! T &4&8EBIA-4-H#)&! +,+,/! T - [%& . &8,4,4!
A-#7 8A&B&B& . 178 %! +,486,/& . 1+88& ™ 19- ) * /1 580& . &I +& .1 ™ - . +,4/*4,/8 1665896 . . T&1+88& ™ !
+,4/%4,1/-8% = AS/114-A-4),178 %'+,)& = A8/8& . |1A&+&IV& = 9&HIEM!
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:::::
o

, !
Gambar 13. 0-%,8)&.!3,4/*4,10-83 = A$/!
o)== G /-8 +88/%/8) A-LT-8,4, /8. /837 A/ +- %&.! T -88/4&.8/84.!
ABRS) /> = V4= &L T - L %* &8 /88BH, T -)-H# A-+-#B& . &N T&H&! A-H)- T *& .1 /=), &Ll A-4-#)&!
+,+,/17 - 7,8A/8& . 1B&A, 8 4/ %4,1* )< /\+ A-4- )84, /8 W48 19-#+ 474 - 0& . I/ -85 = A$/ 188, . 7!
0-%,8)&." +,8&.6%)/&. 1 +-.%&.1 = - %-#6&/&.! )*%&4! -388*8&4,! 4-#)&! = - T7*4* 1 /-4, 7 A*G& !
A== O-886848..1 ™ 8)#,1/88%E, ™ )1 ™ - 5% _&/8& .1 -KMO™ I (=), GAIA-#)- = *& .1+ &/B , 1 +- . }g...
/-%,8)&. 1 #-C8-74,1 * )%/ = -_ 88, +&.1 T - %-388%&4,! A-_%&8& " &.! 9-886&#! 4,458&! 4-88 " &!
= - U%* . &/& . 1-KMO™ " JV/88%BH, T - )8, 1+, 1/ -884NS-#,/*)1+,)8 ™ A,8/& . IA&+&IVE T 9GHIED! T - . %- . &,!
-%0,8)8& . |AES) /% = 148 IAt-4- )84,

1~

Gambar 14. 0-%,8)&. 1" 48/),/* = 14§ .1"4-4- )84,

G810 )GBRA! T AB- = - )4, 11 +88/* /8 1 2 <+ ) X YR/ = - 881 -C-/),3,)4! -kMO" J!
+888 ™ | AESA-41 A= = O-B8BGHE.N - R/ AHG 1+ 88/*/&.) = -888* 1 )-41 &5E8 F(/) H 4-9-8% =
A- = O-8856#& . 1+, = %88, 1+&.)-41&/B HF()")"  HI4-)-88BIA- = O-8868#8 . 19-#8/B 1Y -41+ 88/* /4.
" _888*,10,,0<;12,/8! 7&.%19-# 4, /8 . 14-A*E*BIASEBI+&, | = &)-#,178 . 41)-8&BI+ A-8856H, 1+& . 1) *6%&.. |
A- = O-88564& . 178,901, %, . H+, 08A, ) [ &4,81/~+*81)-41)-#4-0%)1/ - = *+ & 1+ & 88,441 - Yp* .&/4.!
= *YIQEZ=-@F . )* /1 - .%-)4B*, 14-66*B! = & &IA- ., .%/8)& . 1B&A, H10-886&HA-4-#)& 1+ +,/14-)-88B!
"R &/EI-KMOT INTRRI(S) T HELI()T) 1+RAG)+,8,BE)IAG+RIYE9-le!

Tabel 8. [64,8126,/QZ=-@

W&)&!_IW&)&!P,8&,H/)" ! W&)&!_IW&)&!. ,8&,'H,)' E)" ! QE=-@ 08&)-%$t,!
1D! GEIODG! =le=! Y, .%%,!
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S-#+848478 . 1B&A B A-HB,)* 06 1)-41 AG+EI Y8O-8IEN!)-#8,B8) 1 &+E.. T&IA- ., . /8&)&.! . 88,
A-4-8)81++ /14881 (1) 1/-10)") 1 068 1HE)EKHR)R! . 88,1 (/)" 14-9-4&#1]DI+E.1(,)":)"
4-9-48#IGEIODGNI&H, 1+8)8))-#4-9%) 1+ A-#$8-BL. 88, IPKVE, . 14-0-48#I=1=178 . 1) -# = &4* /14888, ™ |
78)-%S#,1), %6, 88!, ., ™ - . % .6%//8.1 9&B5&! -KMO" J1 78 %! +,/- = 98 .%/&.1 ~C-/),C! +888. ™ !
" AR5 A= 08AR & . ) *6*E . 1A~ ™ O-8868#8 .71 [44,81)-#4-0%)14-08H8A1+- Y& IA- . -8,),&. 1 78 W!
+88/%/8.) $6-B! (&4, +&.1 (*#78.),) FD=DDH! 7&.%! = -.*.6*//&.! 96B5E&! kMO J! 9-#984,4!
AHES), /% ™ 14 U8 (<=2 81 <-AM,16)&: ;' C-/), Ol 6% . &/& . 1+888. ™ 1A- ™ O-886846. . 11+, ™ &8
AGHEIA- . -8,), & 178 Y1+ 88/* /8 .1+ +BAR)/&. 1. 88,1(,)"™)" 17851 ™ =, . 0/&)1+ 98+, W) !
4881 . 88,1 PKV&, .1 78&.%1), . %40h, 1 4-0-4&#1 =IhDN J- . %&. 1 +- = /. & 11 +8AR)! +,4, ™ A*B/8..1 9&B5!
A- U0% . 8& . 1-KMO™" J1/88$#, = -)#,19-#984, 41" SMI+- &1 ™ - _U* . &/&..1<-A:M,/6)&::') 1 +EAE)!
" " O-# /6. 148 " AL/IASA,) C1)-HBE+EAIA- . . %/8)&. 1B&A, 819-86EHA-4-H)81+ + /)

!
KESIMPULAN!

S-#+848478..1 B&AS! A-_-8),&.11 -KMO™J! /88%#, ™ -)4,1 9-#084,41 H/,I<;8! J=);+!
Fi=/@-@O6VSMH! 78.%! +,/-=98.%/8.1 = - . W06*.8/8&.! F-A;M,/6)&;;") | +,.78)8/&.! 388, +1!
PISA) AL 481 —C-/),00 - UELD T R &/&. T8 A-%-T08.%&.! RJIJ:;! 76.%
+/$70, .84, /8. 1+ 8. 1-388*84, 103# ™ &), CIY -4 ™ ~#19-#*A)): <?1: A=<B="- @S!:V(;/';A-;MS!, @;!
'L @:S1)8=<<10/,B(81.17-:<+1")" EKMO"" J1+, . 78)8/&.. 1388,+! = ~888* 1B&4, 81484, 1:V (/1A= M |
Fo U081 ™ )$+-IM=<6'&/, BOGE .0l ™ - +8A&)/8.. | H)8KAR)&I 4/ SH11 /-388, +8.. 1 =1GGI AG+8I 84A-/!
" 8)-#,114-48, 1148 IA-+8U6S%, /11 78 . Y61)~H = &4* /14888 ™ 1/8)-%$H, 146 . %&)"), . %th, 1 4-B, . Uh& A&+8!
)4BEA, . ,1+,B8&4,8/& .1 kMO J1 76..%! 388,+7 O-A#E/), 48 .| -KMO"" J1)-#9%/), | = -888* 1%6,| @;1",!
(@) +8.1)8=<<! OB( 1 +, " .81 +,88/%/8.) A- . T-0888 .1 &.%/-)! /-A&+E! A-4-H)81 +,+./1 +8.
++8AR)/&. 1 4/SH /-PH8S), 08 ) " &4, UK ™ &4, .l eGIM Al +&. | GEleDA! 7&. Ul )-# = 84* /1 /8)-%SH,
48, .%8)IA#8/),A114-B, . UAGIAGHE!)EBEAL, . 1+ B&4,8/8 . 1-KMO"" I 178 . IAHES), 411 5 C-7),3,)441-KMO™* !
BRUGR + )% 6%/ /8.1 +8#,1 A=, . %/8)8.! B&A,8! O-8868H1 A-d-#)&) + +,/1 O-#+848#4/8.) . 88,1 PKVE, .
4-9-48#1=10=14-)-88B I+ 88/ * /& . 121 <+1 )1+, ™ & &L 88, 1)-#4-9%)1)-#4$8$ . %1/&)-%SBH, 1), . %, 176 !
" " 9%/),/8.196B5&!I -KMO" I 7& .4l +,/- = O&. /& | C-71),C1+, %% .8/& . | +888& ™ | A- = O-886648..!
J88$H, ™ )L+ /-8840 J- &) +-" /8.1 -KMO" I, .| 8878/ AHES) A 4.1 ~C-/),Cl *.)*/!
" /% A= " O-8868H8 . L/88SH, ™ -)H, 1+, 1/ -84

!
DAFTAR PUSTAKA

R+, IQOUR+ & URNM:A™ &8N QIIN*Bn&# . &, - IR TNFD=DDH? 26,!0-A#8/),4& . M- = 9&#! O-#6&!
-4-9)813,+,/1 ;8-S /1 S-#984,410-)-#8 " A8 . " #B4-41 (&, - 41 A&+&! T &)-#,! (LRILR!
O-8&41X:1 (-7 -4)-#1:113-,;+B)-=@=%!]B/@=<!H; @+-+-6=@UHFH|EDeKEO"!
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RE+B, &, 11W2 R QW4+ 11 L FD=D]H! "'~ .%- = 9&.%&.! ;KMO™J! S-#0&4,4! ""#$98- = | S&d-+!
M-&#. , I AGHR L&), IME#* )& ! 18-/)488,)1+&. 1P$. ! 18-/)#$8,)! S-#$# - .)84,10- = & = A*E..
S-#A,/ #1 O8,),41 "-4-H)81 I +,/4 "= -3) & N|B/@=<! H; @0=|+-=@! *=)D=/=6="1 +=@! _-);"
H: @+-+-64@OH!]EeK] E?!

R4 ™ 8478+ 1R 71 I8, 76.),11 7! Q! P41 P FD=DDH! "'~ .%- = 9&. %41 9&B&.. | £6&#! -kMO"* J!
9-#084,41 ™ / # +- 8.1 ™ - % .8&/&.18,3-1 5$4/AB--)4l AGHE! = *&)&.! :"RI +,! 4-/$8B!
+8461|B/@=<!I=)->; 4BFOHI!h"hhkh" e]?!

R*8,&1! "'H;@0;8I=@0=@HEGH"! +,@0=@! ",+;<! H/,I<;8! J=);+! F;=/@-@0! J;/1=)-)!
\&;8, BJ+B'=-@8;@'! (=+=!"=";/-1:;/8,6-8-= IFS&AB-8$#4!)B-4,41! g&/&#)&! T:YO! 2:P!
(78,0 [, +&T78)*88B1g&/ &)&H)!

S&)*98HRII" NS [$8, 584 ., ISNIQIW-#71IIWN22FD=DOH!"" - .%- = 9& . %1 KMO" JIY-# = $/, ™ &
S-#964,41 \$. .-@), . %1l 1#%&. N, . %1 W-CB-@), . %1l &.+! 3)--+,. % F\ EW s H! S-#9&.)*/&..!
M,3-5$4/4B--)4 +! 0-8841 X:! (LRoLR! (-+-#88)]$$HIB/@=<! $<8-=&! $<8B!
H;@+-+-648PE=HI!EEe " hKEEEhO’!

S4/8AL O7 FD=DOH! (88, .&.! O-A*)*4&.1 O-AGS! S&+&.! ()&. +&#1 O, /*8* =11 +6.1 R4-4™ - _|
Mo S8 O=T AL M-+ /8.1 O-9%+E788 .11 W A-)! 8.1 Y-/ $8$%,! P$ ™ $#
=ADO[0OW0D=DO! Y-.)&. %! \&A&,&.! "'~ = O-8868#8. | ""&+8) "'~ .+ +,/&. 1 R.&/1 24,81 J, . I
-6 ok /81 JGASH -4+ /80 L-.- %GB! UGS O*/AF T
L -#+-/801G;8;@+-6IB+/-);6/JOGTH! 1831

J68/84, &BIINFD=DOMIL- = 9%&)!"' - = 9-8866#8..10, ™ ,&IM-9,BIL- . 7-.&.%/&.<I0,&)4+&. I . $384,!
+ W8 %O-8410UT \R%!O>-@>;IU+B>="-,@! _;):3/B&A=H3FDHIOCK] 7!

T&N& . GUIPARIMIUI *45 +,&. IIPUIL 4. ), IL.MVIIQIU, +8%+$UR!OFD=DOH!"*- . %- = 9& . %4 .!
;KMO™ J! S-#984,41 M,3-58$#/4B--)! A&+&! O$ = A-)- .4, L-_%¢&.&8,4,4! W*&.%! M, .%/*All
V8881 +&.1 O&#/)-#,4),/' L-.*1 03.),.-.)88"],B/@=<! ,?! a,>="-, @=<! =@+! :;>&@->=<!
U+B>="-,@!K]a:WLFEH!!Dek ™!

T&*N,IIR1IW&B = &),BIRMPUIQ! [ &#7&),IIMNT?IFD=DDH?R . &8,4,4!-C-/),3,)&4! = $+-8IA- = 9-8868#& . !
98- +-+! 8-&#., %! +,),.68*! +&#,! B&4,8! 9-886&#! %-$ 7 -)4,! T E&B&4,AD&! W*#*! 4-/$8&B!
+&4&MH#FFTOULIKV;="-A;1,?IF,=/@-@0!0'B+;@")!U<;8; @'=/D!U+B3F@0 K] D!

[, +878), IMIPILIP*#B&78), 11 (U (*48) 7$1! ; NSIQIUSH+& . 1| (NFD=DDH"" - . %- = 9. %&.. 15~ = 9&#!
/-850 A-4-H)81 +,+, /1 -B8-/)$ . /1 9-4084 4 ™ B4&8EB!* .)*/1 ™ -88),B! /-)-#& ™ A 861 O-#A,/ #!
/4) AA-4-B)81+ +,/1 = &), 1886%14-6/4,1|B/@=<!$@ ,A=)-!H; @ +-+-6=@NFBHEe KGE?!

#4488, &IIRNQIJS, ., .%4,BIIONFD=EeH'R . &8,4,4!/-A#&/),4& . 1A~ %~ = 9& . %& .. 18- = 9&#!/-%,8)& . !
A-4-#)&! +,+,/ FMO" JH! 9-#$#,-.)&4,1 98- . +-+!8-&# ., . %! A&+&! = &)-#,! &4& ™ ! 948 |B/@=<!
G-8-=l+=@'H; @+-+-6=@ ! 4B EhEKEeD?!

"NN&BI! L7 "*71! (B$8,/B&B!! [ R Q! R.4$4,11 L7 " FD=DOWIH; @B<-)=@! J=&=@! TP=/1:;,/-! b!
$8(<;8:@'=)4IS- ., .t L—+&1""*08 4B, . %
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L-#)&4&#,1 PN LY (U Q!\&. +,848&11 : L2 FD=DDH! T$# = &),3-! -368*&),$ . ! $C! +,%,)&8! 8-&%. , . %!
= &)-#,8847],B/@=<!,?IU+B>="-,@!:;>&@, ¥, 0O ]=hK]EO”

L* . &584$BLIPIQ! (B$S,/BE&BIIPLIFD=DDHII"" - .%- = 9&.%&. IMO"" JIS-#0&4, AIA#$08- = 1984+
B-8H., .06 " -888%,! 3,4-$! ,.)-#8/),C! 9-HOG.)*&.! USSUS-! 4,)-1 *.)*/ " _4), " %684,
/-7 8" A*&.19-#A./ #1/4),4N]BI@=<!U>,0{@EDHIIE ~h?!

L_*)B$B&#$BI L2110, #. &1 N LA QI&T*!: . +&58), I VIFD=EhHN "'~ . ~#&A&.. 18- = 981/ -#68 A-4-#)8!
+,+,/ MO JH! 9-#084,4! ™ *8), ™ —+,&1 *.)*/1 = - . %/8)/&.! = $),384,! +&.! B&4,8! 9-886&H!
/," QB/@=<H;@+-+-6=@!G-8-=I$ @1 BH)EADD?!

P&+,- WL Q! O*4. ,&58),I! INFD=DOH! MO J! O, = ,&! (LLR!/-884! X:19-#9&4,4! A#$98- = !
OR4-+! 8-, , 00! A&+&! ™ &)-#,1)-#"$/, " & (84-! TN|B/@=<! H;@+-+-6=@! :=8IMBOEEH]!
GhheKGhe]”!

P$A%, . +&INNYIQ!($8-BL (NLNFD=EGH!""- _%- = 9&.%& . 18- = 9&#!/-#6&A-4-#)&!+,+,/IFMO™"* JH!
9-#9&4,4! B,uB-# $#+-#)B,.7/,.% 4/ B FLIY(H'$@+,@;)-=@! ],.B/@=<! ,?! O>-;@>;! =@+!
N='&;8="->)IU+B>="-, @3FDHI'E " ekEh ™!

"#8),5, N CIPUIN&, INMQIR =, . &BUP! (NFD=EGHN""- = 9-886&#& . |:""R1&9&+!DE!+- _%& . 18,)-#&4,!
48, .414 4580 B/@=<!"=",/-1+=@'H;8];<=P=/=@!c-)-GEH.LI"*OKOD?!

W8A7 +&BLIW! (*B&H)$USIQIO*484, Il L NED=DM!:J ; PY:T:OR(:!0; (2M:YRP!" ; (; WYR!
J:J:0!' JRMRL! L;LR[RL: OIP(;" Y;WLIO:L:R! L;PVV2PRORP!
bYU BKY: ;W L2MY:"MINLE:\ ;! J:RVPECY:\!Y; (Y "RIR!M ; (;WYR! J:J:0!
0; MR(IX:IL:RM\TUIK],B/@=<!,21\&;8-)/D!T@+!U+B>="-|GFEHII0GK] ]!

WB$47,+81IPAIL*&. C&BIL YUY, 4. 858), IYUQ! [, +&7&) WA RIFD=DER! L - . %$A), = &8/8..!
A-. 88,81 +- %81 §,3-5$/4B--)! AG+&) (8,AA-+! 08844433 ™1 +,! (I7:=8=@! \;@+;6-=%!
|B/@=<!H; @+-+-6=@& @)XEH!] ek]he?!

G8C)H,1 LT [$8,58%. .11 SN Q! RO+*§8BI! RY FD=DA! "'; PV ; LSRPVRP! ;kMO™J!
S;WSRG(II: (N1 F;WcM;RWP:PVI"RIR!" 1010!SR[R(RP!Y ;WL 10:L:R!
0:MR(X:!(LRILRYB/@=<'H;@+-+-6=@!G-8-=!d@-A:/)-'2)OFEH Gk ]!

&1 (& T BRI MY [&9,4% /8. 11270 11U %¢), 111 Q! L&A, +&1! ! FD=EGL! J-@- = 9-#H!
o %-"9&.%&.! S&B&.! RG&#! ;8-/)#$. /1 M-"9&# O-#6&! '-4-#)&! IJ,+,/! F;KMO™ JH!
L-_%%*.&/&.! L$+-8! RJIJ:;" :.IH/)-+-@0! O;8-@=/' Q=)-,@=<! H,@++-6=@!
J-,<,0- IFF$IDUPSNELAAN " eKh JH!

G#UPNMUQN(F#T74.),MFD=DDH! " ; PV ; LSRPVRP! ;KMO"' J!S ; WSR(: (I""WROY:02L!
(G;ISWERPRIMRIR!LRY ;W:IU2¢g23!S; JRIO; MR F! (IP!(RLS:O;W; "ID!
(2WRSRCRY!HZO"SI1ZMLI™D=K" 0!

(88 =)' T2 R? FD=DDH! L_$+-81 "'~ . -8,),&.! "'~ %~ = 98 . %&.|FW! .1 JNA=<=@0%! $@)'-'B'! T0=8=!
$)<=8I0B@=@!G=<,P,0,"2k=@0
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C%,7$. $UFD=EGH! L_-)$+-1A- . -8,),&.1/* . &),)8),C1/*88,)8),C1+&. IWQINT<?=I;'=S1J=@+B@0

Z*8/84.&, . 1 221 L-%8&58),1' \ R4), .11 N Q! (7&BA*)#&1! -2 FD=DDH! **- . %%*.&&.! = $+-8!
RJIJ:;! +88& ™! A-.%-"9&.%&.! 9&B&.! &6&#NITG:$"TO%! |B/@=<! H;@0=I+-=@! (=+=!
A=)D=/=6="1!efDH!!hhke="
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