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ABSTRACT
TITLE : APPLICATION OF ROLE-PLAYING GAME STRATEGIES IN TEACHING AND
LEARNING HIGH SCHOOL PHYSICS
AUTHOR : RATAPON KAMKAEN
DEGREE : MASTER OF SCIENCE
MAJOR : SCIENCE EDUCATION
ADVISOR : ASST. PROF. WORASAK SUKKABOT, Ph.D.

KEYWORDS  : GAMIFICATION iN EDUCATION, ROTATIONAL MOTION

The purpose of this research was to design an active learning activity on the
topic of rotational motion based-on gamification approach. The samples of this study
were 29 grade 11 students from Sisaketwittayalai School, Sisaket province who were
studying in the 2™ semester of the academic year 2014 and were selected by
volunteer sampling. The one group pretest-posttest design was used in this research.
The research tools consisted of the Maryland Physics Expectations test and an active
tearning activity on the topic of rotational motion based-on gamification approach.
The results showed that the efficiency of an active learning activity based-on
gamification approach was 85.87/77.35. This learning activity also attracted students’
attention. The average posttest score was higher than that of pretest with statistical
significance of .05. Average normalized gain of learning achievement was 0.74 which

was in a high {evel.
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2.1 Vlmsﬁ Gamification of Education
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* Quality
L * Engagement

+ Recognition
+ Status

* Access
* Stuff

AT 2.1 99AUTZNoUYDY Gamification

fu 2399304 (2558) WilWidsrinaImes Gamification of Education 37AD JUMUY
mIwRIIMsISEunNTTasuLUY ATwMegnsruIunsSeusiaunadiany ssaselul

KAAIA LA ARIITEWINWNNANATUDITI waL Gamification
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L3

wnudldimuangszioukarfaguszasd | avelifonssuasuiuieiuressnia

SAngoydefiinuensaslaFuinulmi selifAngoydenseadunilmimeed

asiavietiniuwsinszdu
v oM v oo o o v oo v v o

safadilaintunisluinu T davsiilidonanuanuseIn1sveiay

inutinaznuardismknwalun1Tai Gamification 3inagdpuagsiAgniung
a5

Wowinazusudsulvimunzaunu griiuntinsinunudnuslaglivily

13097 1IUATIINTDAAY WRBULU A RUIMUNNYDUS)

v

3338v89 Richard N. Lander (2014) laasuin Gamification dgiinadonisifouiti

wildluaasnszuiums A figaymunefiesiidvinadonisdeuiiiieitasiungiingsuuay

L v

viriuai atislsinunmdimiussewitmgfinssunasiruaiill Jusgiudnuuzvesnsaiing
Gamification  31LlaN1T9BNLUUNTTITEUNTTABULY ABINTSARANATUYINGANTTULAY
Weued Tdindinisdeunisaeuiitiegnou endsgratumadiesieaaesiu Gamification

agluLKLINTADUY DALY DS ITUANA LU0 ItNS U

2.2 @auf1vtiIvianisiseu
@ | o =Y 5 = v i =t 13 3

anCuduasunisasuivemanswavimalulad (2546) Tananifennun1InuINIenIg
Bewingimans As wginssunisiseuininelstasdduadtygyr visanuimiuaniuien
Inermnans eamtudaasunisaowinemansuazimeiuladglatavanues Klopfer uns
‘U‘mﬁumSL"§au'§ﬁ’maﬁﬂm‘,§gw§acﬁ’wummfg’mmﬁﬂ wuald 4 Ay Ao

o v o = o ot o o o [y d o

2.2.1 dwanui-arudt mneils muaansalunsssiniadanseuniud JuSes
WNeafutomeass muAasivgan wann1s wasnguiningamans

2.2.2 fuAAn1le e aruaNiselun1sasSuleaunNLsIeAIY kUaAI N
denu Tngodadaninds wannsuasvguinivineimand

2.2.3 dumstdluld wnefis mveansalumahenuiuasBnisninemans
Wllunmsuidam TuaaunseiilmduensslunniiesiSeuiinuwg Tnslanivagisly

duninentaanuiinusediu
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2.2.4 FUMNEENTTUIUNIIMINGIAEAT MNLEy ANUENNTveIyaRalunIsiy
wzmanuimaneimaniiunmsu§id  nmsfndusdisiiszuy legldnszuiunisms
FygmanssuinauAdswAa wazansaidenitluianssusieglfoguvingay

agulasn avmdvidamemsiSeuy vaneda wansiFeudiiiniuresfisou 1y
ANENYNY AUITONTHUIEATNAINITOVOIYAARLUATURLY FiAatuainnisldsy
UsyaUmMIa a8 aN1NAg FelumsidonaldiduldAnuianufnuiimams
Sou TagTanasinavuuudeudeu-wdassuiildannsiuvunadeuanudilodes s

\wasuLuumyy $1u 8 Yo wenindeundgaietng uariiasevinalagldis Normalized gain

2.3 Normalized gain

Normalized gain tJu3snsussfiuiifinsanannaasuassuuuaoUfaussuLaznas
BuudisuiulemariniGounsasaussaansmiazuuuiintuinld Snauslas Richard R
Hake # University of Indiana Tud a.f. 1998 (8fidn5 slye uwasame, 2550; $1983910
Hake, RR 1998) Tapii3snisdad]

idemnlunsasuadivils 4 idesiialudesazuuusian (minimum or floor effect)
ynavazflamaldnsuuusgalitiosnitfavas 0 wazloniafiezldnzuuugean (maximum
or ceiling effect) Wiviudasar 100 wiaitdeni floor and ceiling effect faetiamil Hake
%a‘lﬁmuaﬁ%mﬂumiﬂmfzuwamn‘%‘auﬁﬁtﬁuﬁu 38031 normalized gain (normalized 18y
Afnanedninemeousuiand devunefanisvilvilonmaniundululéivn q fu Teeil
Andululdgeaavindu 1 wiriu) Taewildain Sherduremanindeudiiiindunie (Actual

gain) sonansiseugeaafillonaiutuld (Maximum possible gain) \lnuluauns

amdamudlawsdl
0 _ -9 —
<g > [(/opost test) - (Yopre test)] (2.1)
[(100%) - (%opre — test)]
el <g> 79 A1 normalized gain

% Post-test #8 AladsvsrsLuLAsUNdISuduUafidud
% Pretest Ap anadvutpsAziuudsunoudsuduesidud
Yodunm: nsAuIM Normalized eain 4uistifusasldifiuvesidusils lngl¥ld
AYLLUABUISIUNY 1A8 Pre-test A AZLUUABUNDWIYY Post-test ADAZLUUADUNALTYU

2 o . o 2
L 1‘Uﬂ3LLUULW&J’UBG'UE]HBU’QWUULLWU a8y 100
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<g> 38 normalized gain uwlaaduledn wam3L‘%’Uu§’ﬁﬁu"§uﬁwmﬁnﬁau
(Actual gain = (% post-test) (% Pre-test)) Andufvimasmannivuigsaniimonaiuay
18 (Maximum possible gain = (100 %)% Pre-test)) FerndildaziiAnaglugag 0.0-1.0 day
FEmsussiuguiiiliaunsaudtigm floor and ceiling effect 1 iflasa1nisAananis
Suiiutudioutudgeaaiiudazausriilonadiuduld  (hdndnlunilede 151ld
normalized Willomadululsioglutag 0.0-1.0 wiviu shenmaifoutiuingeasiiurasauaydl
TonaniiaAuld) anansnutsssdurasdn normalized gain senidungulsiiuausedi fio

“High gain” utuBeuilde <g> = 0.7

“Medium gain” {ufuGeuiiléen 0.7 < <g> = 0.3

“Low gain” {Jusudeuiléa 0.0 < <g> < 0.3

AsUn1sHIIIN normalized  gain Wefnwitineuiinansdouiintuagials
wilusziuiudou sefuuazuunn (Concepts) urarsIeypna viausinseimedotuaae
Wuenuerl¥iiuiannsavnldonsls wiassunmuss nomalized eain sandusiai

231 wuuuAaztuiey (class normalized gain) Mu1efla NNIHIITUIINANTS
ﬁauimaaﬁﬂL‘%‘auﬁ"asﬁsuﬁy’uLﬁuﬁuﬁmLﬁuﬁLﬁﬁwaawan'rsﬁau':{qaqﬂﬁﬁiama;ﬁwﬁu‘tﬁ loegla
INATLLIRATERITY TereuLasndTeu

msﬁmimwamiL?ﬂu‘uaaﬁ'ﬂL%faulué’nwmxiﬁ%lﬁa@'iwaﬂ'm%'UumsaaulﬂEJ

mwsmvashtuhiitanmstunntesiiods silaediiluindfosdredadesainaunse
venidunwiiuveaisdy sgslsimulunsinduianfiemaAn Normalized ain 4 81914
mstfueziuwdoiudnauinbeuiineuteasulfgnies Woundigmsnsdnan wans
funndldaudunsvennmientiduininanisdsuitunndendoda  wifman
éfaamsq'hfiﬂL?EJuLLGiazﬂuﬁwamiFfUuLﬁu%’w?aamawauasJNl{Laiawa's‘ulﬁﬁ'wﬁ‘ﬁmiﬁ

2.3.2 wuuusinzseyaaa (single student normalized gain) viuneiv N1sRaIsUIN
tndsuwrazauiivauiniinisseufituegnils lnsgldanezuudeuneuisunasndaion
YaUnS UL EYAY

A1Iun1ImAn <g> gaainGouusasAuuLE A La Y (average of the

single student normalized gain} wipo ez ieninduaniads <g> veainGouast F103
andusndisatuiu Class normalized gain wimildndshesnuinfidlivintulaendile
w5t ediAneglugie +5% v84 Class normalized gain Tnefisuusensiinaasused

ANGaws 20 auduly
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agalsinnilumajifarnasladundmiunisiiarg <g> vesnSeuus

U
Aot o a o

azauiasndadlinatungitnSsuddiuiuenn  wedviutuwssunihinSoudiudes
iansanals uazastumsd LﬁaaiJ"unﬁ'l'(ﬁﬂgmmiaﬂ“ﬁﬁummwmﬁﬂL'%Umwiazﬂulﬁl.ﬁu
DEN9R é’wmﬂuummﬂumi‘ﬁwLa%m'lﬁﬁ’uﬁ'ﬂL%'auﬁwam'iﬁauiﬁﬁﬂﬁ ¥IDe VNS LUY
pansieuifaguETewvdeiiouls
2.3.3 wuuudaysede (single test item normalized gain) yuwda MTRITUIN
ﬁi’wuauﬂ’nﬁauﬁmaugnLﬁu%mﬂumﬁmaaﬁaaauﬁaﬁLi’lﬁwé’aﬁmim Tunnsapunauseu
wasvaaseu
Y a ﬂ‘l’d v oo ] 7 v v -l =l 1 4 1 k2 12
mMsfnsaludnuaelidanns vinlvuenldintniSsuiianudlanetedsute
) ] ' = ° 2 e @ a = o o v o
U Wuegals mmmmuwuﬂmaga‘lumwiwqanmsaumiaaﬁluﬁawmawamu
Faaovtoun 1 1Hdusei dmiudeasuyawils q nsawiedoasuilu Conceptual test

&Sy v

aeiinsuimamivesdadavesnidunduuuuiauansiveen  (concept) WRA31

Y
a a v ol

wuunaaeulddslidusnaunsn ﬁ’aﬁy’uﬁaiauﬁ%wmsmmamiqu‘gmﬁuﬁwmﬁnﬁaum
naudeaaungutiy SunevilivenldininGeuiieamdlosdewnadasvseniy Hu
peals

2.3.4 LWUULAAZWUIAIUAASIVYEA (conceptual dimensional normalized gain)
umsgiwmunsuierantsiFoudiiiuduenindeuiifise Concept wils 7 Huagls

miﬁmsmwanm‘%‘auﬂué’nwmzﬁaﬂﬂuﬂsm‘fﬁﬁaqms@dwﬁ’nL%'&Juﬁwamsﬁ'sm

wiaiwaunnisremsSeuliaderug Huetls dasnnsasurdivilen sxdimsaey
sauaamﬁaﬁ%ﬂuanm’%’auﬁﬂ’nﬁUuaaulﬁvia%’aaau‘qmﬁ"’uq Fefaaavunsgualuaziing
Taaudlavaieq Concepts ogludpaouymieiny ﬁqﬁv’umnLsﬂﬂLawwsﬂsLLuusamlﬁawa
vanleiminGauierudalussasunmi@anveantasnntosdiods Jadumsifises
QlﬁiﬂﬁﬂL'%‘EJuﬁm'mLﬁﬂaﬁmlut.%‘aﬂﬂmnﬁaﬁaa wefionBuuuamaluniswaminisasuls
assedurivnisousimnudlaiiaduunn eiun33Lﬁuﬁﬁ7nﬁ'ﬂuﬁwam‘sﬁ'auiﬁﬁagjuﬁ’u‘mﬁ
ansathluinunselraTulusnldgui

mwdll}nqﬁ

nnnanIutey B33e39lin3% normalized gain uidlunisTaaiuniniw

u

L v
ar o e

mMansSsurainseu F9lun1sideaTelaiTeeiansun TS vuiinan s s uR LTy

v

281915 3 WUU AP WUUKRESTUE oL LUUKALLUIAINARTIVEER WaZUULAAYIIEYD
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W g

2.4 ANAUNUS

& W F

anduWus (Correlation) (Wun1sAnwiauduiusseninesiuusiaue 2 fduly (wie

L
4 =t L

Toya 2 yrauly) fa9819n15ANWIATNEUNLS 1Y N1IMANUTUITUTTENI e WA AN

Y Kl

s L2 t

fulatin ArwdLRussenIvdingaiuimln anuduiusseninaseaunsanuiiungfinssu

w

AIguanuLEY AudNTussEnImgAnsauvenaniuiiniseusuiogiin AnuduWug
syuinsanwasauasIfuntsinonandaluioqu Wusu lunisharsanauduiussewinei
wUsindinvaeioslatdy eeldrduussinsanduwus (Correlation coefficient) uAiin

AuduNuS Falaedsnameaisiiogvaieds nsldadfmledusgivdnynresinyivie

[% ]
= o ol ol

sysuvansieluiuUstiu q sty duussavdanduiug Jalveuuuiiduadinisuein
wazaiAuaumsuesnlunsInAuduSuAazwULIEFaslinseaaUtsddynou 99y
asUlamudselafinuduiusiuaimioll wndeedioda dmiunsulanaavuedluug
PoINMUALINY ATAsaednd n1swUsAusufy violuMmedy wrldldvunemiuinduys
winduwauaednimuunduna misliauisaszyldidnusivulududsduniaduys
) L ﬁnmmmé’uﬁ’u‘éi:mwa‘auqaﬁuﬁmﬁn w'llajmmmuanlﬁﬁdauqm%’aﬁmﬂ’n
salaume wasdarlaluna venldifesindanuduiusiuniela uazlivuinves
AnuduRusTusnntasie sl
endulszandanduius Taovialudeulddygdnun 1 unudulssdvianduiudynangu
frogne (Uawtneslddygdnval ¢, W wiodug) uay p wnudnlsrdvdanduiusues
Usenns Aduussavsanduwus Aldiauavesrudunususewiteiuls O 2 dnwae
M -1<r< luped<r<
AsUENIEAUMIaYUIRveR I NELRLS elddavvesmdudssdndanduwus vinen
duvsrdndanduiusinudilnd -1 v3e 1 uwansfanmsdimnaduiusiulusedvas uimndien
Wilnd 0 wansfiansiianuduiusiulusesvdesvialuiiiae dwsunishiasanardulssdns
anduving Taovluanaldinmsidi (Hinkle D. E. and et al,1998: 118)
fi T FEAUVDIRINUAUWUS
0.90 - 1.00 fpuduiusiugann

0.70 - 90 Umndmuiiulusedugs

0.50 - .70  drnudunuiMluseauliunans

'
a o

0.30 - 50 Hmudunusiuluseaus

0.00 - 30 dmudunusiulusedusiuin
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WSEIULIY + LAY - WUIELavd&NUsEANSaudunus a8 UanDIviAnIenneaNdNiius
Tredivin r desaamae + wunete nstianudunussululudismadeadu (Fruydswtiadian

o &

g9 Snsviaaeilengalude) r finsoavune yyete nsdauduiussululufrniansatiu

'
1 9 < ar w o f

ThE (ﬁ';uﬂiﬂﬁaﬁthq Frulsanmmitangiiane) sniuAdulssdnianduiusuneiindil
Sawr 0 < r < 1 @wwsvenldifsmuavieseduvssenuduiudivindy lianunsaven
fanesnuduiusla

ArdUseaviavduiud luadfuaumisumnsn Wlumsmenuduwugsewinsiauysid
wnsTaldmauiuaygFtuly warbimeariaveinisuanwasmiuninazfuvesdioya fay
nandsluits lduintsmaasulaaumd dwiunsnagevaududaserotuduisnisild
LﬁawmaauamﬁﬁmLﬁmﬁummaamﬂé’awaﬁhmuﬁa&qji’l,umi'mm'szﬂai (Contingency
table) namAefuiimsfariarsanindiuls 2 ¢ Fusasiuvaiuseiuviodnumesiiag
s feuifudassrery Wiatiauduiusiundeld Feabflaawnisilidlunismaaauanny
Judaszretuil iuaidlaauenffudiofuiunmsmaaaulaauasnsd 2 nqudaseradu vio

=

nmaneaoulaanaingd unnin 2 ngudasyeiaiu fatudeimus wasainnlinaaeuTl

LS

s

AuwilouiuvnnUsens founnsndludesntsdauufigruwiiiy fevnswsanuduius
(Direction of the Relationship)

Tun1smdnyaeanuduRussEninsulsnsaunssaanunmnssianszane
(Scattertplot) iNogfievnswaimmduiusld lnefidnwawamududnug 3 uuy Ao

2.4.1 avduRudmeuan (Positive Corretations) winaAl1sdlefuUIFmiaiy
Wipanadniu suileiasiintunioanasludne

2.4.2 anduwusn19au (Negative Corretations) vnedailesusinisdidnfiuiu
vioanadndmilsliafuvisanamssiiuaue

2.4.3 amduwudiluaud (Zero Corretations) vunefiwhiuusansiliiainuduiiusas

AULAE Y
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r=1.0 r=0.5
(1
r=0.0 g==0.5
(3)
-1.0

(5)

] e A 1 o L
MMWA 2.2 ANEZYDINTINNAT T = 1,.5,0,-5 waz -1 auammu
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TnGoure 11 Au waztniSeunds 18 au 53w 29 Au leedidunaumsaniunsesil

3.2 wuuuwuildlunside
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3.3 sulsuisive
ﬁ'ﬂﬁaundumaawzgﬂmaauriam‘%'auﬁwLLuuwmaaui’mmwmﬁﬂm‘%‘m nsiAdaud

WUUMyu 37u7u 8 98 w1y 30 U Mnungdasuszdiunsdamaioudauununisda

3oud ndumaassazldldyaianssumsfeuiniuuuifnves  Gamification lunsiseu

Usznaushedunaunugiion1sly dwieluil

o )
A15199 3.1 SauAUsTEUNTR

LUy ﬂ§ %ﬂ ﬂ‘uﬁ 1 ﬂ‘uﬁZ ﬂuﬁ 3 ﬁ‘uﬁ 4 ﬂ‘uﬁ 5 EeEY
HAndo " (100%) | (70%) | (70%) | (T0%) | (70%) | (70%) B Hanun
1 5
2 |20
3 |30
4 |20
5 10
6 | 20
7 |20
8 | 25
9 |20
10 | 25
11 | 30
12 | 40
13 | 50

33.1 niafuAtUszaunisal wanetasedunisiseuivetdnteu (level)  Tumsin
wuiinvivheuvlunldessusednfand iy au 2 unil 7 Besnsiedeuiiuuuvau
$wu 13 Yo Felumsnadt 3.1 aglddrin seevdn unudih Adszaunisal dnideuazdoni
wuindaiaifiudsesndn RY) Mntuhayauuidindaiiviaiaudnnaasuiuagiaey
viaieuinSeuiiiunisvaasuiuasiaeu lasmsmaasuiuagfasulasassdniouasle
Arsoendn Andudosay 100 drunmaasuiuiioudiiiunismaaesufuagiasy wzld

AnsosvenNesAaluSasas 70 M1UR15199 3.1
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SnSeuarldduainined (sticker level) nagiasy e lufnlugesansdduianaly

v a2 ¢ o
wisdnazavanninas (level book) Nnn 3.1

Level book

qa s

o =z
2 3.1 viededarauanninas

332 n1swuArsesndn WetniSoukiunismeasuiuasdasuluwuvinindelag
UniSpuanunsadinasesndnld WeiliounmeasuiutiniSeu delunuulndaniiste e
rumsvedsuiuagiaeuuds dnSeuannsalviieusnmaasuteuuivindoulaliiv 5 au

P P v w v ) o a & v [ @ v @
WaunumeasututniSeualaaisesndn esdaluseeay 70 vesAsaendn (RY) Uauy
' v a v o1 ) ' a4 a4 a v
dnniniSeusrldanseendn ludunmdeAnluievay 30

- = &£ o o Wy ad o a v W a w

3.3.3 uniFeuiidnsgneiaAiseendnld lunsdidieuiri unaasunudniseugnagyeeu
duiienmidile wmnliaunsansudamluinusinisusediu ¢ 9o 4190 lngavgnanen
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334 tnsouardeasuvuuuiinasuadedi 1 liannsadaluviuuuBndaidunin
3 48 Imaﬁfumﬂﬁaﬁmumswmaauﬁv’wmﬂgu@ztﬁau
335 dlasedumsiSou Wndulie e 2,3, 4,6, 7 way 8 fndouarléSuainined
wanavinwe (sticker skill) wiethludsluniseaia (skill tree)
pnseana mnﬂﬁdﬁ’nwff’iﬁnL‘%‘Uu%‘lﬁ'ﬁ’uLﬁaisﬁunm’%suﬁ yeainiSouiniy

mwﬁ 3.2

= a
NIWN 3.2 A1T198Na

Lﬁamsa‘fmm'sL'%'auﬂﬁaaumummmumﬁﬂnf\ﬁﬁauiuazﬁm%uﬁum
Uszaumsalasuaunatinmualife 4 et dniseuasiisvaunisiieus Nuansany au
1 L7 -J a = Vs U s = 1 5 L7 L% 4'
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NSIAABUNKUUMYLLATUTIIMIAEITDY gareatuiuntmaaeuieussmhdeyanlaly
insrzvnalasUiouiisunammeasuneuSoutundausousieads t-test dependent 1
sefiuledfy 05 FiasieinanisiSeuiiiintugie (actual gain) Ingld Normalized gain
- P = d a & a @ =l v = = o of .
TngwisuiisunanisiSouiinduaseiunanisiSeuigeganaziilemainiiu (Maximum

possible gain)
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o =i = aa o @ W 9 s
wdaseuouiieulasldatia t-test wuu dependent MsesiutivdnAty .05

Jasviusafiunanuinaviivesdinisey  lagld normalized gain  lasdiaunts

v
L

ANUAUNUGAIY (Hake, 1998)

G0 = (Yoposttest - Yopretest) (3.1)
(100 - Yopretest)

g <g> A8 A1 normalized gain
% posttest e ARdsvBIAzLULABUNALTswTuBSIGUA
% pretest Aa ALndvvBIRzLULaRUnauSsuduBsIHuUR
AlaaziiA19g91929 0.0 1 1.0 n1sUseliuuilvirliainnsauvessauvesen
W % = [V |
normalized gain aanUuaINsEAU AB
“High gain” WutuSeunlaen 0.7 < <g> < 1.0
“Medium gain” (uguissumnler 0.3 < <g> < 0.7

“Low gain” Wududeuilléan 0.0 < <g> < 0.3
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ATTIN 4.2 ASHUUNDULIEU WAILIEU L'Smﬂ’lﬁLﬂa‘e‘mmwuwguumiﬁmmmnEJ‘NJEN

AU AZLLULAY nouuu LR
1 16 135 16
2 16 8.5 12
3 16 7 13
4 16 55 14.5
5 16 10 155
6 16 10.5 15
7 16 9.5 14
8 16 6.5 14.5
9 16 6 12.5
10 16 8.5 11.5
11 16 10.5 13.5
12 16 10.5 13
13 16 8.5 155
14 16 10 14.5
15 16 4 13.5
16 16 14
17 16 9.5 15
18 16 q 14
19 16 9.5 15:5
20 16 7.5 15:5
21 16 7.5 1355
22 16 9.5 15
23 16 10.5 155
24 16 7 13
25 16 10.5 14.5
26 16 7.5 135
27 16 3 10.5
28 16 10.5 15
29 16 14 16

FIUNATYY 409
Wiy 14.1
SD 1.37
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o a a = =] = . 3 o
A19199 4.3 stawsmmaeﬁqﬂn%nisummuuﬁmuumamaa Gamification 1394015

= =i o o v v o Y o = =~
LﬂaBUﬂLLUUWQULLGZIENﬂNWLﬂEJ‘?‘UiN ﬂaﬂuﬂtiﬂuﬁiuuﬁﬂ&lﬂﬂﬁﬂ%ﬂ q

371UU 29 AU

nanssugey AU

FENTINITEY e Anedy | Andsauuanasgiu | Souaz
1 > 5.00 0.00 100.00
2 20 20.00 0.00 100.00
3 30 30.00 0.00 100.00

- 23 19.31 3.71 96.55

5 10 9.66 1.86 96.55

6 20 18.62 5.16 93.10

7 20 17.14 T:13 82.75

8 25 23.28 6.45 93.10

9 20 16.55 7.69 82.75

10 25 19.83 10.31 79.31

11 30 24.83 11.53 82.75

12 40 30.00 17.64 72.41

13 50 31.93 2117 75.86

374 318 20.6 4.36 85.87
wassou 80 61.69 8.54 7135
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9NP15°97 4.1 WU geRenssumaFeudnuuuIAnues Gamification 138413
ideuikuumyuuazUSinaiiieades fafretuiiduvintu 85.87/88.15 Faganinouei
wAsgIu 75/75 7ialS Taedl A 85.87 fo UstAvSnmeesnszurums (E,) mlsaniovay
YDIRTUUUIAABYDININTIULDUTENITOU wazen 88.15 A UstAnSnmuaINadns (E,)
mlfniosarvesnzuuuRisvasnzuuun i landinisiseu (post-test) danadasiy
NuITBves vEN nBuniuusi (2555) %'!alﬁa%’wwmnﬁé‘]’ﬂﬁﬁ]ﬂﬁmrmﬁauil,wu Predict-
Observe-Explain:  POE Lﬁamnﬁwuﬂmm%ﬂm%a 178 W39 WazNITAAaUT WU
UszinSnmwesyanisdnianssunisiSeuiuuu Predict-Observe-Explain: POE fiadnatus]
AVt 82.39/88.14 Aanssumseuiildanunsafagaruaulavesiniey  avuuuiade

wiaseuganineudeuegdidudrdyneaiafiseiutivddey .05

4.3 WisuiisuazuuuiadsnouGsuuavdadsunisdanisidoul
Hamsf‘aLﬂ‘swxﬁmmumnmwaaﬂsLLuuLa?iEJdauﬁ'euuawé’aﬁaﬂﬂﬂmﬂ%’ﬁﬂﬁ'ﬂﬂiiu

M3BeuimunnAnues Gamification 3aensindeuinuunyy Taslduuunaaouinaiy

dilaemsindouiiuuunuwar inaiifisates Faluwuudstoniin 2 fuden 1w

v 1 v a o 2/ H v 1 - I3
3 UD UATYDADULUUDAUY TUIU 6 VBTIUYNUUA 8 U9 U9aY 2 ATUUU ARWUY 16 AZLLUY

= ' = ..l ' Y a
A13197 4.4 Anade Andeavuniasgie A nuuunedeudaauidnlauuaga

o = o o o v
LIRNNTLARDUN uquuumﬂ%mmw LNEIVDN

. .. ANEDA
IUIUUNLIBU -
nNSNAGDY T ALUYILUY -
(Aw) ARaY (Sauaz) AN
WIATFIU
noulsey 29 8.47 (52.93%) 2.61 14.17*
VAWSHU 29 14.10 (88.13%) 1.37

WA *uannsegnivudAgymsadinsydv .05

MNATN 4.8 HANTIATIRIBYANDNAEUANLANFNITEINATIILRA DR US Y
warnanssunsldynianssunisiouiniunuiAnues Gamification Fannasusie
wuuveasuinaudila dwau s o Usingiwanzuuuadedouseuiiaingu 8.47

warAzuuuRBEndLSsuUlA WYY 14.10  JiAszvinan t-test dependent iA¥iAY
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nouseU: UNSeunaule A 914U 10 AU (Sauay 34.48)
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4.4 AUANIRUINIINISITBUVBILNEEY

4.4.1 anufnandmansiSeusiedu
tj’ﬁ&;lﬁﬂmﬁuﬂ’nuﬁ'}wﬁwmqmsL'%'auiwﬂgwaqﬂ’ﬂﬁauima'l‘ﬁ%' average
normalized gain, <g> %amlﬁmnwamaf%'auﬁ'?'itﬁuﬁuﬁa (actual gain) MNIAIBHANT
Souigeanifilomaulule (maximum possible  gain) waranunsaFsuifisusedu
AnufvivmanIsiSewadenn “Hish gain” 0.7 < <g> < 1 “Medium gain” 0.3 <
<g> < 0.7 “Lowgain” 0.0 < <g> < 0.3 NaUTZIUTBIAIUATIMUINIINITLSUULEAIAT

MN5799 4.2

= a v v a & o vaa
A1519% 4.5 Naﬂi:LHUF\'T]un']'?“uqﬂqqﬂ'ﬁﬁﬂuiqﬂﬁuLﬂaﬂiﬂfﬂ"d?ﬁ average

normalized gain, <g>

e %Pre - | %Post - | %Actual | %Possible | Avg.Normalized
U0
test test gain gain gain
nsiadeud
52.93 88.13 35.20 47.07 0.7478
LUUMYU

13T 4.2 uanswansUszdiumuiamiinianisdousedulaeldis
average normalized gain, <g> lumsilnninausngi1 aufnamimanisSeunedy
wadluide msideuiiuuumuuar Uiinaiiiisades Sewihdu 0.7478 wisauAavih
yomansiFouiiiivtuisdniuiosay 74.78 wihwesransSeuigeaaiiilonafinduie

ag/luseay High gain
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Skill tree

Level

Angular displacement torque
Derivation formula l
Level / '-“j'f-' e
i \ — ) ,
Level - i
Angular velocity/ \ moment of inertia
Level & V)
M el
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Angular momentum Angular acceleration



AN5195AUsEEUNNSA] (SR8MEN)

61
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) 1 2 3 4 5 Wanun
100% | (70%) | (70%) | (70%) | (70%) | (70%)

1 5

2 | 20

3 | 30

a | 20

5 | 10

6 | 20

7| 20

8 | 25

9 | 20

10 | 25

11 | 30

12 | a0

13 | 50
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5197 9.2

(Post-test)
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Audl (Pre-test)  %(Pre- (Post - | %(Post - | %Actual |%Maximum | <g>
test) test) test) gain

1 16 100 18 100.00 15.63 15.63 1.00
2 8 50 13 72.22 21.88 46.88 0.47
5 6 375 14 77.78 37.50 bb.25 0.67
4 6 315 15 83.33 56.25 65.63 0.86
5 11 68.75 16 88.89 34.38 37.50 0.92
6 12 75 15 83.33 28.13 34.38 0.82
7 11 68.75 15 83.33 28.13 40.63 0.69
8 6 37.5 13 72.22 50.00 59.38 0.84
9 6 315 15 83.33 40.63 62.50 0.65
10 9 56.25 15 83.33 18.75 46.88 0.40
11 11 68.75 16 88.89 18.75 34.38 0.55
12 10 62.5 17 94.44 15.63 34.38 0.45
13 10 62.5 18 100.00 43.75 46.88 0,93
14 11 68.75 16 88.89 28.13 37.50 0.75
15 =X 31.25 16 88.89 59.38 75.00 0.79
16 6 315 15 8333 50.00 62.50 0.80
17 10 62.5 18 100.00 34.38 40.63 0.85
18 4 25 16 88.89 62.50 75.00 0.83
19 12 75 18 100.00 37.50 40.63 0.92
20 8 50 18 100.00 50.00 53.13 0.94
21 8 50 14 77.78 31.50 53.13 0.71
22 10 62.5 16 88.89 34.38 40.63 0.85
23 12 75 16 88.89 31.25 34.38 0.91
24 7 43.75 14 77.78 37.50 56.25 0.67
25 11 68.75 15 83.33 25.00 34.38 0.73
26 9 56.25 16 88.89 37.50 53.13 0.71
27 3 18.75 13 72.22 46.88 3125 0.58
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AU (Pre-test) %(Pre- (Post - | %(Post - | %Actual | Y%oMaximum | <g>
test) test) test) gain
28 12 75 18 100.00 28.13 34.38 0.82
29 15 93.75 18 100.00 12.50 12.50 1.00
A9l 0.4 Frmsianafion sede
Aufl (Pre-test) %(Pre- | (Post- | %(Post - | %Actual | %Maximum <g>
test) test) test) gain
1 20 34.48 56 96.55 62.07 65.52 0.95
2 a6 79.31 58 100.00 20.69 20.69 1.00
3 52 89.66 58 100.00 10.34 10.34 1.00
4 30.5 52.59 50.5 87.07 47.41 47.41 0.80
5 32 55.17 455 78.45 37.93 44.83 0.52
6 e 47.41 49.5 85.34 23.28 52.59 0.72
7 T 29.31 44.5 76.72 52.59 70.69 0.74
8 20.5 35.34 47 81.03 45.69 64.66 0.71
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Abstract

Thus research ammed to develop the mstructional activities package based on the concept of Ganufication
education on rotational motion topic. The sample group. consisted of 29 students m grade 10% at Sisaket
Wittayalar School. Sisaket province duning the semester 2 of academuc year 2014, was selected by
volunteer sampling. The research applied the one group pretest-posttest design. The research imstruments
included the instructional activities package, the lesson plan, and the achievement test. The results shown
that the instructional activities package based on the concept of Gamufication education on rotational
motion was efficient at 85.87/88.15. Learming activity which attracted the students the most had the
hugher average score after studying than the one before studying with the statistic sigmficant 05 and the

high level of learmng progress at 0.74.

Keywords: Ganufication, Rotational Motion, Achievement Test

Introduction

The imformaton and comnmnication
technology survey on household from National
Staustical Office disclosed that “Thai teenagers spent
nume on plaving online games on computer and mobile
phone and other devices 60.7 nunutes a day, mn an
average which was the highest rank m Asia. and
seemed to spend more tume i the future [1] If the
outstandmng character of the online games could be
applied m the teachmng and learming process. it would
help increasmng the students” learming achievement and
progress. One of the onhne games which 15 very
popular 1s Role-playing game: RPG which the players
play the role of the character i the game. The rule 1s to
collect the experience points. score points, badges,
levels, leaderboard, and challenges which corresponds
with ‘the teaching and leamning development in The
Challenge to Ganuficaton of Educaton’[2]. The
online survey of Playbasis. the Singapore Startup
company. with 500 participants dunng 19 June to 1
July 2014 showed that Tha: consumers were mnterested
on Gamufication. particularly m purchasing brand
name products and service to collect the pomts. 88% of
them decided to purchase brand name products with
the collected points while only 12% of them did not
considered the pomt. 85% selected the brand name
products with gamufication although 1t had a lugh
pncewhereas 15% chose the general brands products
with the reasonable price

In short. Tha: consumers who were get used
to collecting pomts for the premiums responded to the
Gamification concept in high level From this reason.
the researcher aimed to develop the mstructional

activities  package based on the concept of
Gamufication education on rotational motion.

Definition of Term

“Gamification” 1 this study refers to the
game based leamung approach that the researcher
apphied in the teaching and learming process. “RY™.
stand for Roy Yak, refers to the leaming expenence of
the learners from the mstructional activities package
“Level” refers to the learmng level of the leamer after
testing from teachers and the qualified classmates.
Expenence refers to doing exercise i Physics textbook
Volume 2, Chapter 7. “Skill tree” refers to the table of
skills the students obtained after level upgraded.

Materials and Methods

This research was one group pretest posttest
design which collected data by volunteer sampling of
29 students in grade 10% to achieve the efficiency at
75/75, to compare an achievement berween before and
after the study plan and ‘the learng progress analysis
applving’[3]. The research started with the pretest
applying the 30 nunutes acluevement test. Then, the
lesson plan was operated. Lastly. the posttest applying
the same test was conducted and analyzed the data
collected
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Level book

Figure 1. Teaching and Leaming

Research Tools

The instructional activities package based
on the concept of Gamufication education consisted
of 3 parts. 1) the level book 2) physics textbook
Volume 2 by The mstitute for the Promotion of
Teaching Science and Technology and 3) exercise
book.

Teaching and Learning sequence are § steps
as followmg: (Figure 1)

1. Students were taught by traditional
teaching strategy for 8 hours m 2 weeks.

2. Students done the exercise on the exercise
book

3 Dascuss with teachers or the classmates
who had discussed wath teachers to record RY. RY
was different m each student. Students who had

discussed the exercise with the classmates who had
discussed with teachers would get 70% RY and the
classmates got 30%. To gain 100% RY, the students
had to discuss the exercise with the teachers drectly.

4 The students’ level would be upgraded
according to the percentage of RY gamed from the
exercise discussion with teachers or classmates. The
more exercise had been done and discussed, the more
RY obtamned

5. The level was represented by the sticker
received the teachers when the levels are completed

6. Once the study plan accomplished and the
students collected the expenence in 4 weeks, the
students had the different levels according to the RY
obtamned.



B

Results and Discussion

The Efficiency of instructional activities package
The research defined E1/E> as 80/80 because

the sample group was the students who had the

satisfied achievement level The acceptance of the

Table 1: Students’ pretest and posttest score
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wstructional activities package based on the concept
of Ganufication education in rotational motion was
at 85.87/88.15. wiuch was Iugher than the
standard. Hence. the mstructional activities package
which the researcher had developed was applicable.

Testing N Mean % SD. t-value g~
Pre-test 29 347 5293 2.61 14.17* 0.75
Post-test 29 14.10 8813 137
The results of data analysis companng the
differences of the average score between before and Acknowledgments

after emploving the instructional activities based on
the concept of Ganuficahon education by applving
the achievement test showed that the average score
before studying was 8 47 and those after studying
was 14.17 with the p cntical value was 1.70. It
implied that the average score before studying was
lugher than the one before studying with the
difference in statistical significance at 05. Therefore,
the instructional activiies package based on the
concept of Gamuficaton education in rotational
motion allowed the students to have more
understanding which resulted m the higher average
score. The learning progress evaluation by applying
average normalized gamn - g- found that the learmng
progress i rotahional motion was 0 75 or m other
words. the actual learming progress was decreasing
74.78% from the highest possibility which was the

high gain level.

Conclusions

The companson of the average score before
and after studying and the leaming progress of the
students who studied rotational motion applving the
mstructional activihes package emphasizing on
Ganufication revealed that the average score of the
students after studying was hugher than the average
score before studying with the difference in statistical
significance at .05. Nomalized gamn showed that the
learning process was 0.74 which was mn the high gain
level Thus, the instructional activities package based
on the concept of Gamification education motivated
students to do and review the exercise from the
instructional activities package once they understood
the application From the observation of the
researcher, most of the students were enthusiastic to
keep upgrading their level

Thus work was support by Department of
Physics, Faculty of Science, UbonRatchatham
University and The Institute for the Promotion of
Teaching Science and Technology. I would like to
express the great thanks to my parents who always
supported me. my best regard to Dr Worasak
Sukkabot and AsstProfDr. Sura Wuftiprom who
always gave the great advices.
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