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The objective of this research are as follows: (1) to develop game application for
learning about isomers in organic chemistry collaborated with the flipped classroom; (2)
to compare the pre-results and a post-results of the learning satisfaction of the twelfth grade students
studying the topic of isomers of organic chemistry by using the game application with the flipped
classroom; and (3) to study the learning satisfaction of students towards the game application with
the flipped classroom. The total sample was 30 twelfth grade students of Bodindecha (Sing
Singhaseni) school and selected by purposive sampling. The research used the One Group Pretest-
Posttest Design. The instruments used in this research was the survey of expert opinions about
teaching problems and learning chemistry: isomers, the game application, the flipped classroom
model, a practical isomers test to measure the learning satisfaction of students regarding learning
achievement, the survey of the learning satisfaction of the students toward the game application with
the flipped classroom, and the questionnaire on the game application with the flipped classroom.The
data were analyzed by percentage, mean, standard deviation, a t-test and ANOVA. The results
revealed the following: (1) the design, application and the instruction manual with the flipped
classroom could be achieved according to the requirements of the users within the specified scope
of the study; (2) the academic achievement skills of students after using the game application
through the flipped classroom was significantly higher at a .05 level of the isomers; and (3) the
opinions of the students toward the application with the flipped classroom were generally high with a

mean = 4.26 and a deviation score = 0.55.
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1.4 qeulszasFnanadasiuiiem +1 +1 +1 3 1.00 it
2. wdiam
2.1 lavngniesuaznsauagu +#.0 o+ 2 0.67 it
2.2 fimssamauitdamnilvanzan +1 41 +1 3 1.00 it
2.3 ilawnzantunaniinmue +1 o+ +1 3 1.00 it
2.4 WlavmnzauiuszAduread e +1 +1 +1 3 1.00 it
3. AUMSLENIE
3.1 Mneidnladne +1 0 0 1 033  fuily
3.2 ANGNARINITR I EN1EN +1 0 +1 2 0.67 i
3.3 lnnmhaula nezsuliiianisEeug +1 +1. +10 3 1.00 it
3.4 nenidnzauiusoresd e +1.+1 _#1 . 3 1.00 il
3.5 Mg Eeld e iignaes +1 41 41 3 1.00 i
4. PMURANTTHNITIFEUFULLWDUSEUNALATY
4.1 RanssunnsBauiasnndesiuqalszase +1 +1 +1 3 1.00 it
4.2 fanssunsGeudaenadesiuidom +1 o+ +1 3 1.00 i
4.3 RanssunnsFauiasnadesiunisdssiliung + +1 0 2 0.67 i
4.4 N193PANALIBINANIINHANHIUNIZAN +1 o+ 1 3 1.00 i
5. AuNeUsTiiiuNg
5.1 nsdsziiunaaannaadiuanlszasd +1 0 +1 2 0.67 it
5.2 matsviiunadenadesiiiiiom +1 41 +1 3 1.00 it
5.3 Madszifiunaminnzaniuiavess s +1 +1 +1 3 1.00 il
5.4 AU ANMNNZAN +1 +1 0 2 0.67 il
5.5 Arnuinladne Tdnnaw +1 0 0 1 033  fulg

ANATHAYINABAARDY (IOC) TBIUNUNITAANI TS 0.86 s
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FN99 17 UAPNANATHAINABAAREY (IOC) TBNLHBNITAANITEEUTULILIREFUUNA LAY

Aad Fae lalawes lwiinde lalowesiaseasing

918n"9Llsziiiu AL T 790 10C ns
1T 2 3 Wan3aun

1. AuanLlszaen
1.1 AA1L9TAIAADAARBINTLANTZNNIEEUS +1 +1 +1 3 1.00 il
1.2 anlszaaraanAdadiy A in +1 +1 +1 3 1.00 i
1.3 qatlszasdaanAdesiuianssunis G +1 o+ +1 3 1.00 i
1.4 aelszasFaanndasiiniionn + o+ +1 3 1.00 it
2. wiiam
2.1 lavngnitesuazaseLngu +1 0 +1 2 0.67 it
2.2 fimssamauitdamnilvanzan e gt 10 1.00 it
2.3 levimnzaniunaniitmn 0 +1 0 1 0.33 ETHEN
2.4 WlavnanzauiuszAdureaddey +1 +1 +1 3 1.00 it
3. AUMSLENIE
3.1 Hnndnladng +1 4+ 0 2 0.67 it
3.2 ArNgNARINITTed I EN1EN +1 0 +1 2 0.67 i
3.3 lnnehanla neesuliiianisEeug +1 +1.+1 3 1.00 it
3.4 mMenfdnzauiusoresd B +1 41 o+ 3 1.00 it
3.5 M dgasiuFauldrmemiigndes +1 +1 +1 3 1.00 it
4. PMUNANTTHNITIFEUFULLWDASEUNALATY
4.1 RanssunnsFauiasnndesiuqaiszass +1 o+ +1 3 1.00 il
4.2 fanssunsBeudaenadesiuidom +1 o+ +1 3 1.00 i
4.3 RanssunnsBauiasnadesiunislssiliung + +1 0 2 0.67 il
4.4 N193PANALIBINANIINHANHIUNIZAN +1 o+ 1 3 1.00 i
5. AuNeUsTiiuNg
5.1 nsdsziiunaaannaasiuanlszasd +1 0 +1 2 0.67 it
5.2 matsvdiunadenadesiiiiiom +1 410 2 0.67 it
5.3 Metsviiiunaminzaniudeaesisau 0 +1 +1 2 0.67 it
5.4 AauaudaAN NN AN +1 0 0 1 0.33  fuilys
5.5 Annudladne Tdnnas +1 0 4+ 2 0.67 il

FFtiANNganAaad (10C) m@mmumﬁmm?ﬁﬂui 0.82 s
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1 o A 4 o = v v = o v
A9 18 LAANANATUAINNABRAAARN (IOC) UENUARNITAANTTLTERFULLUNRIUTEHUNALATU

Aad Fad lalawes luinde aimasialalauas

PenNTUeziEy r:jﬁmmzy 79U loC nng
12 3 Wansaun

1. Muqaszan
1.1 qailszasiannAfeaiuansynIsEuf +1 +1 +1 3 1.00 it
1.2 a;mﬂa:mm’mmﬂﬁmﬁuﬁﬁffm +1 +1 +1 3 1.00 it
1.3 qpiszaaanAfeeiunanssunIaEeug + +1 0 2 0.67 it
1.4 qnulszasFnanadasiuiiem +1 o+ +1 3 1.00 it
2. pwiiam
2.1 L‘f':'amgﬂré’fml,l,@zmﬂmqu +1 0 0 1 0.33 ETHES
2.2 fimsdnanduiifevniivanzan +1. 0 102 0.67 it
2.3 ilennzasiunaniituua %y W @3 1.00 Gt
2.4 emnzaniuszAduread ey +1 +1  +1 3 1.00 i
3. Aumsldmm
3.1 Mdnmidnladne 1l 1 @ 1 067  dfuiss
PR PR ZGRGUESTINIE fllte 1l O g ®2 0.67 i
3.3 Mnwnhaula nezdulimiannisGauf +1 0.+ 2 0.67 i
3.4 nenidnsauiustresd e +1+1 . #1 . 3 1.00 il
3.5 Mg WEauldnmiignaes +1 -+ #1 3 1.00 i
4. PMUNANTTUNITIFEUFULLNDASAUNALATY
4.1 RanssunnsBauiannndesiuqalszass +1 +1 +1 3 1.00 i
4.2 fanssunsBeudaenadesiuidom +1 0 +1 2 0.67 il
4.3 RanssunisEauiasnafeeiunislszsilung +1 +1 0 2 0.67 il
4.4 NARAIALVBINANTINR AN ZAN +1 o+ 13 1.00 it
5. AuN9UsTiiuNg
5.1 nsdsziiunananndasiuanlszasd +1 o+ +1 3 1.00 il
5.2 malsuiiunagenndasiiniiann +1 +1 +1 3 1.00 il
5.3 Madszifiunaminnzaniudibvess s +1 +1 +1 3 1.00 il
5.4 AU ANMNNZAN +1 +1 0 2 0.67 il
5.5 Arnnidnladne Timinau + o+ 0 2 0.67 il

FFtiANNganAaad (10C) m@mmumﬁmm?ﬁﬂui 0.84 s
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1 o A 4 o = v v = o v
A9 19 BLAANANATUAINNABRAAARN (IOC) UENUARNITAANTTLTERFULLUNRIUTEHUNALATU

Auax 99 lalowad luiada nnsdseyndaanglalawes

918n"9Llsziiiu AL T 790 10C ns
1T 2 3 Wan3aun

1. AuanLlszaen
1.1 AA1L9TAIAADAARBINTLANTZNNIEEUS +1 +1 +1 3 1.00 il
1.2 anlszaaraanAdadiy A in +1 +1 +1 3 1.00 i
1.3 qatlszasdaanAdesiuianssunis G +1 o+ +1 3 1.00 i
1.4 aelszasFaanndasiiniionn + o+ +1 3 1.00 it
2. wiiam
2.1 lavngnitesuazaseLngu +1 0 +1 2 0.67 it
2.2 fimssamauitdamnilvanzan e gt 10 1.00 it
2.3 iilawnzantunaniinmus 0 +1 +1 2 0.67 it
2.4 WlavnanzauiuszAdureaddey +1 +1 +1 3 1.00 it
3. AUMSLENIE
3.1 Mneidnladne +10 +1 2 067  dfus
3.2 ArNgNARINITTed I EN1EN +1 0 +1 2 0.67 i
3.3 lnnehanla neesuliiianisEeug +1 +1.+1 3 1.00 it
3.4 mMenfdnzauiusoresd B +1 41 o+ 3 1.00 it
3.5 M dgasiuFauldrmemiigndes +1 +1 +1 3 1.00 it
4. PMUNANTTHNITIFEUFULLWDASEUNALATY
4.1 RanssunnsFauiasnndesiuqaiszass +1 o+ +1 3 1.00 il
4.2 fanssunsBeudaenadesiuidom +1 0 +1 2 0.67 i
4.3 RanssunnsBauiasnadesiunislssiliung + +1 0 2 0.67 il
4.4 N193PANALIBINANIINHANHIUNIZAN +1 o+ 1 3 1.00 i
5. AuNeUsTiiuNg
5.1 nsdsziiunaaannaasiuanlszasd +1 0 +1 2 0.67 it
5.2 matsvdiunadenadesiiiiiom +1 41 +1 3 1.00 it
5.3 Metsviiiunaminzaniudeaesisau +1 o+ 0 2 0.67 it
5.4 AauaudaAN NN AN +1 0 0 1 0.33  fuilys
5.5 Annudladne Tdnnas +1 0 0 1 033  fulg

FFtiANNganAaad (10C) m@mmumﬁmm?ﬁﬂui 0.82 s
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F11979 20 uanuAnIslsziiuann wualnaAdung 5o lalhwas duniseanuuy

Pennesiiiug AZUUY 901 Auedy  agdua
SIEARGISITN
Y d
GRS flaY
(A7)
1 2 3
2 av =
1. puLtamunisau
1.1 AnuaanAfestedtieniudnnlsyacd 5 4 4 13 433 A
1.2 ANTALRLIBILN TR 5 4 4 13 433 A
1.3 a0 ln17HNEUe LNITEL 4 4 4 12 400 A
1.4 ANUAATYLAZYIUANE RN LNEE 5 4 5 14 467 ANIN
v ] v aa a
2. prudiulsznauaaINaniLfs
2.1 MR NdnduimNNTaNaq89N wasdesen s 5 4 5 14 467 ANIN
it
= o v o da/ = al
2.2 AMNHAINTARUADAARBIALLIEYNY WATHAN 5 4 5 14 467 ANIN
A08NTN
23 punannisldidauaraunidszneudinoan 4 4 5 13 433 A
WNNZANT ALY Wndula
3. AMUAIDNHTUAEH
3.1 ANHOUTIRNA LATIWIARIEN TS ANTAlaueN 5 4 5 14 467 ANIN
NIold
3.2 pNdaRuresidneairaniuduedEay 5 4 5 14 467 ANN
4. msaanuuulJIunus
4.1 nslAneudFuuatinaNane 4 4 4 12 400 A
4201900 ANIAUNIINITTHUIRIUNITUW 5 4 5 14 467 ANN
(Navigation) TALAUYNABANNUANNLT LAZAINTD
faunaullsaunidawizalldaaanladne
4.3 N7 AN NT 8RN ZANANANNANT U 5 5 5 15 500 ANIN
4.4 n3lnagauNALLETN LT 5 5 5 15 500 ANIN
ANLRALIIN 4.54 ANIN
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snenT9Usziiing ATWUU 1 Avedy  azidua
SIEARGTS TR
” o
AL ALY
(A7)
1 2 3
1. AURIUUUDIUNTEY
1.1 msuuzihtesunBouie Wdeyaiugwuidden 5 4 5 14 467 ANN
2. MmuLiavunizau
2.1 pnNasnAfeseatlamiudngUseaan 5 4 4 13 433 A
2.2 nagnslunstianasiiamiannuiiaula 5 5 5 15 500 ANN
2.3 ANTALAUBRILNEFY 5 4 4 13 433 A
2.4 a1 lunnsiauaLmnizey 5 3 4 12 400 A
2.5 AnudnAuasiadarelamunizau 5 5 5 15 500 AN
3. mMudaulsznauraINanNLAg
3.1 wihaaddadouianzaudieny uazdiesans 4 5 5 14 467 AN
i
al = al % a
3.2 @89 wavaumslsznauiAumuizandalaw 4 4 4 12 4.00 2
aula
3.3 ANMUZINE UaTAUIARAENET HAnudaauaw 4 5 5 14 467 AN
Nt
3.4 adneefaaumNzaNiudtuedFau 5 5 5 15 500 ANN
— o
ALRALTIN 4.57 AN
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FI1979 22 uanuAnIsl sz wuanandung 3o lelhwas dwiianm

enNTUeziEy AZUUL 994 Aedy  agdua
SIEEARIGIEN
Y d
GRS falaY
(A7)
1 2 3
1. AULHANIIEN
1.1 qatlszasAiuiliandgnipnaen Afeiy 5 5 4 14 4.67 ANN
1.2 HANGNARIANNANGAS 5 4 4 14 467 ANIN
1.3 aanAaeInLdngUsvasAmsiasnisiiaue 5 “5n 5. 15 5.00 ANN
1.4 BunipNmNNZaNTIe e wAaTUN G 5 3 4 12 4.00 A
1.5 ANENNEINTANFR e Hig 4 & W 4.33 A
2. MUANNUNIZANUANTARRIALLEANN
al o o :’, o d’lj Vo a
2.1 AnsasudusenlunisinauaiiemladanEy 4 4 4 12 4.00 A
2.2 ANTALAUTDALHENN 4 4 5 13 4.33 A
2.3 NN9IFENAALBLLB MR ANHIUNN T EN 5 5 5 15 5.00 ANTN
3. AMUNIF N1
3.1 ANNYNE BTN 4 4y Mg 7 4.00 A
o oy o =
3.2 ANNTARULRINHIN IFRDAITNUNAE) 4 4 4 12 4.00 A
3.3 lmmanzaniudave s 4 4 4 12 4.00
4. usuuNagaugluuLIN
4.1 ANTALRUTDIAIRILAZANDINTRIMLLNARRY 5 5 5 15 5.00 ANIN
42 ANTNADAAADITEUINNBUUNARBUAL 5 4 4 13 4.33 A
U saan
4.3 ANMHNZANIDIRNIBULLNAZDUAIUNGHW 4 4 4 12 4.00 A
4.4 PONNIMNNTANTRUULMARELANYNgULY 5 4 4 13 4.33 A
kY
45 g N10enszauANendigaeemanslt 3 4 4 11 3.67 1u
o & o
WHZANTLRUg W8T naNa
4.6 ANNYNABITBINTATUNAATILY 5 5 5 15 5.00 ANIN
ANLRALIIN 4.37 A




144

AN 23 UARNANATHANINABAAREY (I0C) TRIULLNARDLIANARNNENIANI T

A -
i 3a9 lalaiwas

D]

o AL Tl R loC N1INANIRUN
1 2 3
1 +1 +1 0 2 0.67 il
LWRHA 1 +1 +1 0 2 0.67 it
2 +1 +1 +1 3 1.00 Gt
LVRHA 2 +1 +1 +1 3 1.00 it
3 +1 +1 +1 3 1.00 it
IWRKA 3 +1 +1 +1 3 1.00 it
4 +1 +1 +1 3 1.00 it
\WRHA 4 +1 +1 +1 3 1.00 Gt
5 +1 0 0 1 0.33 JIBTEN
\WRKA 5 +1 +1 +1 3 1.00 it
6 +1 +1 +1 3 1.00 it
\WBKA 6 +1 0 +1 2 0.67 i
7 0 0 +1 1 0.33 JISTIES
\WBKA 7 +1 +1 +1 3 1.00 i
8 +1 +1 +1 3 1.00 it
\WRKA 8 +1 +1 +1 3 1.00 i
9 +1 +1 +1 3 1.00 it
\WRKA 9 +1 +1 +1 3 1.00 i
10 +1 0 0 1 0.33 JISTIES
WRHA 10 +1 0 +1 3 0.67 Gt
11 +1 0 0 1 0.33 BTN
LWBHA 11 +1 +1 +1 3 1.00 Gt
12 +1 0 +1 2 0.67 it

LWRHA 12 +1 0 +1 2 0.67 Gt
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A9 23 (6i|)

D]

fefi AGEES lal 993 l0C N1INANTIUN
1 2 3
13 +1 +1 +1 3 1.00 it
WRHA 13 +1 0 +1 2 0.67 il
14 +1 +1 +1 3 1.00 it
\WRHA 14 +1 0 +1 2 0.67 it
15 +1 +1 +1 3 1.00 it
WRHA 15 +1 0 +1 2 0.67 it
16 +1 +1 +1 3 1.00 it
\WRHA 16 +1 +1 +1 3 1.00 it
17 +1 +1 0 2 0.67 it
\WREA 17 +1 +1 0 2 0.67 it
18 +1 0 0 1 0.33 JIBTEN
\WRHA 18 +1 +1 +1 3 1.00 it
19 +1 +1 +1 3 1.00 it
\WRHA 19 +1 +1 +1 3 1.00 i
20 +1 +1 +1 3 1.00 it
LWREHA 20 +1 +1 +1 3 1.00 i
21 +1 +1 +1 3 1.00 it
\WRKA 21 +1 +1 +1 3 1.00 i
22 +1 +1 +1 3 1.00 it
LWRHA 22 +1 +1 +1 3 1.00 i
23 +1 0 +1 2 0.67 i
\WRHA 23 +1 0 +1 2 0.67 Gt
24 +1 0 +1 2 0.67 i

\WRHA 24 +1 +1 +1 3 1.00 Gt
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A9 23 (6i|)

D]

fefi AGEES lal 993 l0C N1INANTIUN
1 2 3
25 +1 +1 +1 3 1.00 it
WRHA 25 +1 +1 +1 3 1.00 il
26 +1 0 +1 2 0.67 it
LWRHA 26 +1 0 +1 2 0.67 it
27 +1 +1 +1 3 1.00 it
\WRHA 27 +1 +1 +1 3 1.00 it
28 +1 +1 +1 3 1.00 it
LWRHA 28 +1 +1 +1 3 1.00 it
29 +1 0 +1 2 0.67 it
LWREA 29 +1 0 +1 2 0.67 it
30 +1 +1 +1 3 1.00 it
\WRA 30 +1 +1 +1 3 1.00 it
31 +1 +1 +1 3 1.00 it
\WRKA 31 +1 +1 +1 3 1.00 i
32 +1 0 +1 2 0.67 it
LWRHA 32 +1 0 +1 2 0.67 i
33 +1 0 0 1 0.33 BTN
AR 33 +1 0 +1 2 0.67 i
34 +1 +1 +1 3 1.00 it
\WRHA 34 +1 +1 +1 3 1.00 i
35 +1 +1 +1 3 1.00 it
\WRHA 35 +1 +1 +1 3 1.00 Gt
36 +1 +1 +1 3 1.00 it

\WRHA 36 +1 +1 +1 3 1.00 Gt




A9 23 (6i|)
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fefi AGLL lal 994 l0C N1INANTIUN
1 2 3

37 +1 +1 +1 3 1.00 it
\WRHA 37 +1 +1 +1 3 1.00 Gt

38 +1 +1 0 2 0.67 it
\WRHA 38 +1 +1 0 2 0.67 i

39 +1 0 +1 2 0.67 it
WWRHA 39 +1 +1 +1 3 1.00 i

40 +1 +1 +1 3 1.00 it
LWREA 40 +1 +1 +1 3 1.00 i

AN 24 BAASHANITIATIZHAINNENNGNY (p) ANBNLNAAN (1) WAZANAINN TN (ry

1R9ULLNAFBLTANAGNN NN EHIAT AN e lalnies

o7 ANAINENN (p)  ANBIUIAANLUN (1) ANTNAITEUN Jafiaan
1 0.50 0.36 il N
2 0.70 0.56 il N
3 0.50 0.28 i
4 0.87 0.44 ETHEN
5 0.80 0.34 i
6 0.63 0.60 bl N
7 0.93 0.14 EHIES:

8 0.77 0.55 bl N
9 0.87 0.04 BTN

10 0.70 0.22 510
11 0.93 0.10 BTN
12 0.63 0.40 bl N
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A1919 24 (6i8)

a7l phAfNEnN ()  ANBILIRRLLN (1) NNTRANTEUN fafiaan
13 0.50 0.43 bl N
14 0.53 0.41 il N
15 0.80 0.03 BTN

16 0.53 0.65 il N
17 0.83 0.50 ETEN

18 0.97 0.31 5u1l9q

19 0.73 0.40 e N
20 0.50 0.54 il N
21 0.33 0.51 bl N
22 0.47 0.08 EHIES

23 0.37 0.43 1 N
24 0.57 0.61 il N
25 0.37 0.38 bty N
26 0.47 0.56 it N
07 0.73 0.36 e N
28 0.77 0.08 TN

29 0.60 0.62 bl N
30 0.40 0.30 il N
31 0.73 0.18 ETHEN

32 0.30 0.06 EHIES:

33 0.50 0.05 ETHEN

34 0.83 0.72 UFulga

35 0.67 0.38 1 N
36 0.63 0.85 bl N
37 0.80 0.33 it

38 0.37 0.34 L%
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A1919 24 (6i8)

489 A1ANENN (D) ANBIUIR[IWUN (1) N13RANTEUN AN
39 0.70 0.30 1l
40 0.93 0.38 GRS
UNELIAB)

dadauNNIuNITARRENNAIAINEINIIEDETEUINN 0.33 - 0.77 LATANEIUIA

AunAIus 0.30 Auldinadagaundniaanidd 20 4a wazinlluiAraaud@asiulawingwy

=R K

0.88 dlunisdniaandeasuiugidn larteneqalszasAnisizanisos
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AN914 25 HAAZLUUAALIAIUNBUUN IFRAINNI1TRALNAUEULA T AAITEIL

e AZUWLWNIAUEY 80 ATLUY AZULUMAIEEU 80 ATLUY
stlel N3RS 9% sl msliveea 99w
20 ATUUL 60 AZWUL 20 ATULL 60 ATULY

1 9 17 26 14 39 53
2 11 6 17 13 31 44
3 10 4 14 12 28 42
4 5 7 12 13 39 52
5 8 3 11 13 35 48
6 10 13 23 14 41 55
7 6 7 13 11 31 42
8 9 15 24 16 35 51
9 8 0 8 14 25 39
10 3 7 12 15 15 30
11 10 19 29 16 37 53
12 10 23 33 19 40 59
13 9 17 26 15 38 53
14 11 13 24 17 42 59
15 8 14 22 15 36 51
16 12 20 32 17 47 64
17 8 13 21 13 36 49
18 6 9 15 13 27 40
19 9 18 27 14 30 44
20 10 23 33 15 28 43
21 14 15 29 19 44 63
22 13 17 30 16 30 46
23 8 10 18 14 35 49

24 1 22 33 18 37 55




A9 25 (6i|)

1562

81 AZIUUNBUEEU 80 AT ATUUUNAATE 80 AT
19938 N lisNG 79N 1318l nsliiaNe 99w
20 AZUUW 60 AZLUU 20 AZUUW 60 ATLUY
25 13 18 31 17 43 60
26 10 21 31 15 42 57
27 10 14 24 14 30 34
28 11 13 24 16 40 56
29 10 18 28 15 42 57
30 13 20 32 17 41 58
EREN 711 1511
X 23.70 50.37
SD 7.76 8.05
EGHRE 60.00 56.67
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