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The purpose of this research was to design an active learning activity on the

topic of rotational motion based-on gamification approach. The samp[es of this study

were 29 grade 11 students from Sisaketwittayala School, Sisaket province who were

studying in the 2"d semester of the academic yea( 2Ol4 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

[earning activ ty on the topic of rotationaI motion based-on gamificat on approach.

The results showed that the efficiency of an active learning activty based-on

gamification approach was 85.87/77.35. This [earning activity also attracted students'

attention. The average posttest score was higher than that of pretest wlth statistical

significance of 05. Average normalized gain of learning achievement was 0.74 which

was in a high level.
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01nr^u't0uauryLlfr11tn!00LLaL !,.rrJcn:uyrlJ910LfinyiLLolLLln*ded! rJlauLou'r
-,- o , r ) ou y J - "00rfrLyl!0LLLrn!00LLau 1'trat''tsy 1l:vunF ryio Lt fi:'t iroi0.i}]0 L1-J n15L1lJ1L.r 11J1.,r0 r r:uu

c ./. e-
Louta0n[u1tn 0 0u Lauv Lot!a']'rlruLl.Jt1Ju0u'r{1r''rn nn0 !r!reL01lJt vL tvr 14l0 trtJo'15110

(RoLe-ptaying game: RPG) 6otnr!:vr,nnvfirfi{rduar116:"urrfluoTravn:uflr1lrnl IoErrdu

- i-
o1:.r nl n fr nlro{ rnrfrfinr: rfir rirrl:v a!f1i0j nr:eiofrnn a"or{Ll:uva loei"ravn:nvfinr:yiisuur
;x -LnLtLr:oL.t rLnl5e'oa n15rin y1ro.r '[tarrra"t rnrri]onirr'lrifirdlarlr:or-flrrri r

:1eavr0Lo110iF?aunlLo ttu a1dfl'ruu1J0.la'tasn: alT LLIJ{ttnt.i Fr?'t ril a{!0.inu

a'l1! a 1! "ll0 toll 'r u o ? o']u 9r 't.l .l

ru!?rnrr RPG oci:c11!rornr:aeal]nu uuu (points) lui oryn:r #ry#nrvni (Badges) :voir-r

{,u .Levcts) rr:'l:o!rir (Leaderboar.d) nr:0nfrry.ru (Challenges) o1n:y!1Jto{rrul rn!

RPG a u aooafra.i fi'!!rlu!! nr:ri'ruur nt: Li uunr:ao! rr!! n't'tr.li'lylrurin:c!runrr Gu!it#! n - -''- -n-

aunodl{rnr.l (Gamification of Education) 6l rir:t::ru (2558) orn n1ifinu1.i1uii'u1lo,i

Adrian A. de Freitasa and Michetle M. de Freitasb (2013) n:ovsiofl.fiiE nr:{o nr:Gulnr:
. d - .r a "is d J dad ) A. -uv-a0L0rr1{ya1nualLLll0fltyq!LylrnrSuLLnqnll1]duLnLLd.tL {15uL dl!t ouu.:vt'ira'.: Lofit

n'r1r.Jiu!fi6o gamification loernr:u!6E u!:va!nrsruGuu[1r1rpY.rrGr:rflulfutrurn!n1r[d{ri1r

tuau (Richard N. Lander, 2014; drl6lorn Deterding and et aL., 2011) gamification
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*r. - I - Jq o, - &
Gamification rilu-nn1:v [{rvnunolnL.r r]1fl1:00 n ttllj tla utY!!na Ln LLlJIlYIr Ll.J Lt tl 0']11.i

-iv; .i - -r!o n1:!5LLtvrnn9r0{ gamiflcation Lo5! n15Yia aL ttau zua nq! t!Lsl'] tt'il.l115s dvl5rl111n1:

lirlruhnruuarn ai uro.rLril..lvr rriu:c!!nrr6nurfir:rarivara-uuvtnlulaEroartrvr rl:suvro

Lurooiuaud nr:rj:vu ng{lftuivluroraoi6tnlr,{ (Richard N. Lander,2014; dx6lorn Elben

and et aL., 2012) Gamification 6o riur 6ofrrjr to'r11qufrlo{ tnrl uloinnlsoon tt!! tn!uav
-.r J66 - tr

rvqleo!ly] Lr [u,n!il1 [t L!r'n00fl uL1.J.]":riuur^:a0L tll0nlue'1,1nll aL Ln Lul,r:t:1L?
i-,

LorfirLrnl:LrLL:r!Lrdtr0lrrn!nl5utwL:uL1-iQs.tlo.1Ll,l,14u?1 9'0uLJt:1!auILLlLnl:
- ! , ; - - ; . , J -jo
L5ErU5lfi',][5 U]AtvLLnUAUoL Lnlnla lr!Lf"l]1laU ttLUUI0U ttAUUJoFli1J9l1l]t?A111n1vUO L'l Ln:

;d-&-,"--n"wa
vl!nuu1"ua.:ao flas n1:114:'t{ia i 0r.rnutu8.r Lo5!n1:n15 nto L? ta oL'l'l:lJ:u n1fiqn01L14l\Jr

;" - v , t&q*."
11Ln:LnvtLuua{flo vrdlfitusr0 iYlu'1u'11]:nu19t'trt1{u.rttt}rlju 11114 Lo LulJ6uv tou? nu:u!L n0s

&-- A wqw
tt6utxutrnL0u'l 0u^n0Ytlj1lt1 "a}.lu'ItJlJ" Lun1lt5L1.J:01u:'l:.111.1r.lY'{9'tt!rl tlI0nlvEl] 114

- , i - c
r.JLSULna!!1LAl]t10 nvAlU I n:.1

;-jj
a1nfr!rfr{ndr1ovufiu1d'jrrrerlunrirdLrn!oorl'taitoriu!ltrefirirraau{.ifiqolL

orr{uu'tu"rl 2554 uaor'trirrluir:rJ ulrtolrnroautariatLr:odroon'r1 6!'[auavair{nxrrL
do;

r l: vlr"rih rd nldriluo L1.r A riid'ui.r du Lofrovrir:rJ ur- r- uLl rnL RPG r.r'triel,1"1r!uL!nrraou
i J i - , jj

:'rrirlilAna 15o.i n":rqdoufr Lrllrvlruravl-r-lJ- rLrr r1 frrflu1do{ Iouldqonr:iofi n ni:!n1r

Gruiru-r- GamificaIion or tducation 6w:vrollr-oi':u "r1ravfl!uel! (Score) nr:tf,ou:so'r

(Levet) nr:r-jwonivrY! (Badges or Achievements) tiln:rtafiou (Virtual cunency) ttol
,l

il ria (Gift ing) n1:6or'ru/ua nrlf, au (Trading) rfi oairr!::urnralunr:riuu1#Lirau'lt
!. ,v- a g

a#ru:rn,rtrlaia'rqvr3uriqj6uulurio.:15urr[rilrn0lf,r... ocrliuld'ir:!u!!rnilooutaduux RPG

fi:rlull16u'lri'unn Gamificatron of Education ffio-u6{dairrtsrfion::rLd rEtL n'ir tqnan:t

nrrriuLJior!u!?6oro.r Gamification !!yn.J rFrnan::!nr:ri0!irr!Lrrru'r RPG rfio1#

aoondo{ri!i! u!!niv!'runrrd'onr:Guunr:aoufi fi ocilufl ool'r.r

r.2 isrnrJ:sa.:i
& *-- , .i

nr:idu hof tflfrin0!:sa lorfror{erurto do n::l nr:riuuiFlrL rL1-r?6flro.l Gamification
;;.J-
r:o{ nl:[na ouyrrLr]l]yrt! r o.:! n ri etu6'r]riou ]ra'nurilfr A l#fi rl:s ?vr6nrlrmrl rn ruqi 75175

-:uau n'D tlJt ulJ t'IluLlNaa r.tqll0yt1,:nT:t: uun 0!t5 ul.JLtasyii{15 uLnl:a onr: t5 uu5 ttaci tn:rvu

a11 nl?m]',ryr1{n156uugt'tr.trrulaolol Hake (1998)
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1.3 fiurufrfl?iror,{rc

1.3.1 rnur6iuer'r uuuru uEo rnlarifi6 6o rnlrJ:stnvvfirfi{rriualrlfiitlvrrtlu6'r
)d -j r j

eve:vfi.i1urnr: 1o o rauorrr n6 nF nrtoq tnrrirunr:rl oun"rdr uas r,6o n ti ou1tfr unrL rirvuol r
. - ii - ; r .j< s e, !- .r i
ln uol aa'l,rSfrtFoovrr0r nol r nL rl r.l0uLtrrd0'l lou Ln}]oln nvL!Lv :a n1gfuu n1:tauLoutljUu

L!n:uo1u 1o [a tn!v l0Fr0l.rvr'] toa:rn!

1.3.2 Gamification 6o "nr:'[drrurfiot:'olrnrL raunalnto{tnr] d':ulurio.rfilrikir'nl
-j j & qvt

,fiofrovafr:rJfrfiniuSrYl{[duavrrffltflrgvrrirrl gamification riuqn'LfLuuovr6rnrir.'rav

n:vurnr:'tr nr:ri il!:lnrunrnrlola nr:dlrL olldotrrLurar tLa u n1r G uui" t4io olna!!'i1
Jd --Gamification h6o - rilunr:dr:r- uLL rtlrvtlr 1o nl:v:o?inoLtlJl lurnl rfiorfirLo't1!aLn n11!

, . i , , , )u
urau [orvra L!aulrv]lluvrro{n1t'

1.3.3 tofiontrunllGuuial l[ur6otol Gamification vrlrufil roiolfiofiriio-uf i'tur!u

n:s!1!n1: rEElunl:aou lisno\rltjpiru a eirudo t) vri.:f,oavaua6ntnoi (Level book)

- tr - -- r
2) u!iaa [5 r]u:'t Elifll Ln! rerr ana Lar.r 2 00Yt1Lflu a 01!! a { t6:t.J n15A 0!'l11u',lf1',l6U: tta e

rvnlulaE 3) arouuflnfrq to fiq n::rL nr:G olinu uul fiotol Gamification ov'tduuvurilir

:tJrrulrnrooutailu!'r RPG

1.3.4 rouiltin (RY) r,uro6l rir!:valnr:njnr:Gou{to.:{rialfiuhoduornlofion::l

nri6u!inr tru'r6oto.l Gamrflcation

1.3.5 [a[?a (tevet) vlro6r rsd'r nr: GolitorriGauva'lornrir!n1il1ofi01.]ti{{1nn!
q j .j,

v:o n{o1.rufl nur.Jrli.nunr:voaoLQ'lna: udrlfr:oavdnnl!41 fl1i1{n1!:ud!nr:[r.J

1.3.6 n1:rfiudltJrvaun'rtnj (experience) v!1ufi.i ivri!n1:Guuftol#n 6uulunr:

vrlLrlllrrJfl 1{o'}1'rtllrvt luvu{aoLSuL:'rL'tt111ana

t.q rj:slogdfi nro'irockiiu
&!

1.4.1 nr:i d'a n:"{riarr r:n rUu uuryl.i hni:finur rravrYerur:! rn! n r:aoulouldutrx

rnrl RPG uav'tdriluuurlr rrlu nr:rJ ilrJ:.r n r: ri I u nr:a ou lior nr: rn6 aufi u!!i4u1l lra v
.- .ji : !

lJ51J',r[Uv]rnU1t0{ LUr] 1J 5 u fi vl5 n 1fl rYr ulrlJ

t.q.z rfllnr:rir Gamification of Education rr1ffLr n:vlru n r: G ulnrrao16r lfll
i" -ru-rvn.:y nrar'[ri:nnrr:Lau'toodrr uvr iva r rlu riru]: v rlr o

t.c.3 riJl":t,tunr:?iiruurnuvulLnr:ai^.ru:lrl'to}.i#rLqvd {ncr,ierernent Motive) lu
n:u!?! n1: [: uunl:a 0u
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1.4.4 ronon:r n^: r:- uuinrrruur6oto t Gam fication r{.un:vrrun rid rrlul#llaufi
i!

rJfrd'r"fir"Sr'o fruuavfi'ruE ur.firlniu (lnteractive learning Process) d"r:1r nli1'LfnxltJ6otfiu

to rnufi varnraara:uniuuilr"ulrvr:ru16urriuld



uvfi 2
a au ji 7,

flunttau{1u?aufl [nu2to{

n1i!:vqn0irn!uur RPG rLrlflunr:6urnr:aouitril?ndlul:lGuu:vd'lflourL6nur
A-

Fl0u!a1u 't0u Lonnult0flAll rnu?n!

z.t vrqufr Gamification of Education

2.2 a:nufrnv tm{nr:titlu

2.3 Norma[ized ga rn

Z.t vrqufi Gamification of Education

Gamification vrrufi.r "nr:"[dor6r.J:vnoutortndl:vulll'ltinr:rdutn]rtfi olrJ!;!!! 1

l:var nr:nitor{ldurasnr:firiruiutot{Ld (Richard N. Lander, 2014; drtdlorn Deterding

and et aL., zot t) camiflcation '[d'nara ti]utvtofinfifruilt'Luvaralilvr rfion:v{'ulri1nnufi

o vfidrlirrhnr: rirvuo tflrurrulnu tavrrvodrl0lrqfi n::rL orrrLfiErrLfltdil urriva r uo dr I

:roriralJlouuo Gamification 6o "urtir 1 dor',u'',:t o*qru li'ol?Jnruatrolqru {'rl-Jllo{qru

iorra'uolnruuavuiuvrv ritolnru " (Richard N. Lander,2014; drl6lorn Robertson, 2010)

Gamification rflunr:6r rorlo uriutornr:t'o nr:lufi": rnl rfiohJrJ:c qnoi'[f[unrr r:'oufhl

riorl {rrr:nr:L:vuiuriluerr:-r.rrvrrtlr'u1drlfrfuir"5'LourludtrevrX:rriul'fi01r-e

rflrvrro (BedweI and colleagues, 2012)

c$
na Lnro rrnrvr-Lt Lr.,rru'lae Gamillcarion

a. ; .!rv- i(1)ecuuuavar utluF rfrldroqr ,ra1m a a" nn 1i 111i^t t rnv uuurinos o rritauolflurr:
'io,r::rn r r 1 uasreavarltJ16oul 1r.drr:rr ennrver

(2) u,lBaryn:r#ry6'nuni lflulafioltatfir-i.rronfirnlrrfrlfiurrtoarl fitfr'o.rrirnrr
i"

frrn::rfirnufrrirvunli ra5ofrrioiltfirorglunr:trirr odrrtdl Badge fr16':-lrfiofinr: check

in lu Foursquare

- & i J J i i 6t vv ,

(3) :vo!tL 11!LvuLoLutnrrLn0Lvlltn q0 r5sfl!e11tJu'l'111$J:.l1Jurl0L'l t1'!0Lv,.JraL

iaarrrlorldnrrrrvrararrlunr:rortlv *avlfiotLcl6'ovtfronrr:14f,10 firrillrvfior
a1 r!arLlntanl !!n1:ra!



(4) n-:rrduoh,.flunr:{Frdud!orrov*luaral'Ludrrura'vfir,fian:c{u't#rFon^:
,",!

ttfl ltLtur.l tisyl t:i.r tdun LLLLTI! rl0u'll1J0i lou'sq*are'1q0nllQool"oln1lJouLLulJ

C heck in torttriav tfi o.r

,;(5) nlSnnvl'rvr1u l.J'ros rijuou L:ru1n tn1,J n )lnvvl'lFlLLo tr I Lo Fla^ u n! t!unl:t ntluna!

ufi ou1#rrlir fi o n:i!rJ 1{o d1.r

Gamification

ntrfi 2. t o'rirJ:snouro{ Gamification

8L nr:''r:lfu tzrrut to uvririirn"on'l1tJ1Jo.: Gamification of Education i16o :r.lrull

nr:virulrnr:Guunr:a o!rnlrJ nruvirnrra'n:wrunr:uiuufl #ar-rnoeixtnl srr:rlriohi
)' "

Iar]'to1'tuttanFlr.r:vvrr.:tn:Lvtrio6uoil utav Gamiflcation



o1i'r{fi 2.1 n'r1u[[nnsi1{:!r4'irq Game t[6s Gamification

Game Gamification

unldiriritaun nn:v riu! uacion!:vatri 0rQast] nn n5:1] ta: ! tl,r 1r tl,g 0llJ 1J 0 'i i 1':'l a

Yf; naru rf, ufi rnu o r oo ct6'G! rnilvri nvhiif, naru rf, ufi fr'arGl rnr'turi ur:rvfi

n r : f, orr.: o dr.: rfl r u: r n: s du

- -i.o^ Z
: t.r1av LoLnot1,]Jtlu Lutn :1{?anu! Luta0 nFl!411!e'0 1n1510 l [au

r,n!rinrcurnt,tavfi rF]'rrt .ilunlrair{ Gamification rin o s.dr I ua c:rn r o ntu nr:

airr
:.,.-..i

rL0v1!n nu!:1J[lJa uu Lvruulva!nt

t:0.i5'r'l [a v Q1n10{ rn}.]

oYlrLLFt]nl5 rl{!n anu uLouL ttnL1

rljd uurt!a it!0v'1tn!t0.tr5't

lrui6'ouor Richard N. Lander (2014) liaTldr Gamification ovir.rasio nr:riauir.iru
;. , ; vi)

vl] r Luaa{n:v!')un1: n0 l.J0fil..r.114}.r'ru'}1ov!0r0 a qo n1: r5 uu:vltnu1t0: n!r 0a n55! ttas

- -3 !
11nuna 0 u't I Lt n9t1un?1!A!1ru0lv14?1{flqfl n5:}] ttasv]fiunrl! t!0qn!a nBfuts1J0.:n15451{

Gamification 'jrrfionr:oonul!nrirEuuniraouriu oio.: nr:fi o t dl rail#lnq fi n::u uav

vioueF t#6n'irnr:riuunr:aoufifioo riou u nfrioorsrdunr:ra'rGorfioroQ v:irL Gamlfication

- ; :!
oa'iuuzuunr:aol rfi orfi rf, ltor u:rriunra'Loto'rrinGru

2.2 atrufrnuilrrrqnr:riuu

anrfrd{rairn1i6o1.rivr0'rfi'laFiuasrvn1ulaa (2sqo) leindmfi{n?1}rfi1?vflrv1{n15
vAa

t5LLJ114U1r1AFt C0 flq9'n5:t]r',r:t:U1":11 t11:uA:OOlUaF!tufU1 vl0A',l',llJ5 Fl',l1L AO [1,J']1r'

ilrurnrari { ra orrir:d r rairnr: aouivrulnl d niuav ulreh.Ia6ld6ova-nto l Ktop'er'lunr:

lJ:urttunlSt:u1.J5o1!afl ! fu'rl4t0o'lun1']ulo11!no tt!.1 Lo 4 o11r F]0

2.2.t dtuarui-narulir 1{ 1 ufi .r axlrral r:nlunr::vf, n6rfi rdriaurLr udr rfl r Gor
) -v c

lnEr'tn!t0[vt00:'r n']1!no5'tliu0o r4annli uaJvlqulvl''l{'lvlul61aa:

2.2.2 d1ua1fltrirlo vlrgfil a'11tL41!'rio'tunr:oB!rErnxruru.JlEr1r u'ra o?'r! rr!an'l'u.l

rla1llJ LOU0'rFlUlJ0tvloit{ vannllttauvflu0vll t'tvlu161afl :

z.z3 dtuntz:Jlhjtd vrrufir o?rr.rarln:nlun1:rirn':rrliuavi6 n1rvn.rivu161ao i
" ,&, ,J , { i , tro

LlJ Lt tunl:un! tuv1 LuAnlLnl: v 114!vlLtn nFl r L!0lflYltfitl ritJLlll1tL61 LOU tAYtlv0L1{ U.i LU

a1u11Ln Er 1ltO.t nLtl A! l 
' 

n 1't lJ



10

z.z.q pi, uri'nusn:vtrunt:vr.:ivturarani vrrafil nruarrLr:oqtowona'[unr:f,1
' ' vt.Jt.l Io o'lrin: vl'lunr:Yr Ira 1 v v 1 o 1 r 1r :1r'l { 1 vl u 1 q 1 a 9' : tJ 1 u n 1 I ! ! LJ 9r I 1 I i.J n 0l u o u'l i }.1 :

ivrurnraniourfinnrrrnriorundr *acar r:n rfion'lftufio n::r:rirl1ldour{ turLrcar.l

alrJliir nrrrfirrv{rvrrnr:uEu! vrrrfi.: zuanr:tBuuffi rfi ldltol{uiuu rfl u
, .i - i t.-

qfLdnu6ue alttnnrnv5oall!a"L't:0lJo.i\oceL!o'lu9'1nl vltnoiJun,,,nnll LollJ
I v io &-1^-"w-!iva!nr: 14ivl isri{trauv't.i00uQ1fln: t{ [1.JnlllQUn:{utJ1n u Loqnula'l1 n11uu^vl1.ifl1:

riuu Io uiozuao rnnv Lrul.Jrioi.J tEutt-r.'ra-.t G uufileia 1n n'ri1i'tttlJlJuoaoln':rl u{rlo uiol nr:

rn6olfiuwrarlu iiruru 8 do tooinGuun(un"rotjrl ttavi tn:rvr.irualott'tfrd Norma(ized gain

2.3 Normatized gain

NormaIized gain rflui6nr:rl:;liufifior:rurornruarir.:lotnvuuuao!riouLieuuasva-'l
i- a ; !

rE aurfi ur rYrlo nrafifinriuuusiacn!osarLrl:ovrlos rruutrutur:rtd 6lraualou Richard R.

Hake fi University of Indiana tufl n.a. t998 (ofi8vd o{ltu raunruv,2550; dxdlorn
-!Ha\e, RR 1998) Louul5n,sotL

ufiorornlunr:aor:ni.rvfls 1 fidodrriohr5olnu ttrrucr"lao (min mum or floor effect) fr

iq
lrnnuocfilonrakin:ruuuol'rqohirioun'j1iouay 0 uravlonrafr ovtdovuuualao (maximum

or ceiling effect) hjrfiuioaav 1oo l4iofitiunir floor and ceiling effect druflrgrard Hake

6ilrirauoi6nr:lunr:!tvtfrutJan'r:Goufirfir::i'u tiun'jr normatized gain (normalized lflu

or"rfi!rornrireiillivr:nrouflr:ilf,nd 6rvrru6rnr:rir'lr.ifrlonraarutfluhJlduvir 1 n'u 1oefi

rirr{lutrltri6r4nrvirfi'r t rvrrfir) Inavrldorn dn:rdrutorzuanr:6ol{firfiln'uoi.l (Actual.

gain) riozuanr:Guuf4lqofifiIonrardr'ilului (Maximum possibte gain) r{ourflualnr:

Ft1 11rd1111L10 LO O.ll.J

(%post - test)- (%pre - testI (21)
[(t oox)- ('2p.. - test)]

siLoUYI <g> 6o rir normalized gain

o/o Post-test 6o eito6ouo'rnvuuuao!ua'{Guurfl uurloir6us{

o/o Pre test 6o rirrad oltornv uurlao! riouriuurfluu.Joiu6usi

do*'lr,nn, nr:rirlrzuv^ Normatized ga," fililo"ruflutlo:1;il{.,r"u-oiu6uoi6Li Ioelr,rid

nv truuaoloi{ rrvru lou Pre-test 6o nsuulaordouGuu Post-test 6onv *uuaolvdr G uu
a

ruas'Ltnvuuurfr rro{"[aaa!raiLrrvu ;orac 1OO
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<B> u;o normalized gain $!an1i!16'ir zu a nr:6uuifi rfilduoE.rtolrin riau

(ActuaL gain = (o/o post-test) (o/o Pre-test)) 6oriJufitvirtolzua nr: Guufq.:qefifiIo nra lfildu

ld (tvtaximum possible gain = (100 o.t)-(o/o Pre-test)) t'.:drfildovfiriro qluri':l O.O-t.O dru
, !"". -- \u t

iE nr:rJ:v.lurtiririr Lr.ia ur:n urif,rpvr floor and ceiling effect ld tfrotor nt:rdozua r r:
- w); i a .j , ; !'t. ) a
,5LL5rr l]turru!nLn1a.:a0yru0^aunuou!L0n1arflulruLo (na11ofl Lul4u.in0 mlLo

nor rna[ized lrifiIonrarfluh.flcioq}"rir.r o.o- 1 .0 tvilrirr frts nr:ufiuurilriraiaofi t"riatnuoufi

lon raufirfiuld') d'ulri0ur-.riuFr'rrto :rit normatizeo gain oontilndr:ldriLatr:con 6o

"High gain" rfl!'usuGuu11-iridr <g> > 0.7
..v-

"Medium gain" r{Jud'uuia1,flLieir o.z < <g> > 0.3

. .. a, Z ^ a1 -' - -"Low qain tljutut:uuvLonl 0.0 < <g> ( 0.3

d^r.rir- rr:fi0 r: rut nor.natized gain rfi o6nrrrr rrln ri eufi zuanr: G e r" rfilduo o rl1:
}-. - J - v i . Y,i'llu:vd'ltlur:-uu :ud'!LrFiautt!']Ao (Concepts) [riavtlu!nna v5o ttr]n:sr'{:r ullofut5los

kiuunurav't#rfiu'j1aMrori'rldou'r{: ur-ir!:vr,nvto.r normaIized galn oonufludrd
, !-

2.3.1 uuuusiasd'ut5uu (ctass normatized gain) vrl1ud{ n1l1'!01:t'tt1'l1zuan1:
I I i ; j - .. j , .;dr I j ,,r v s \ v

t5 t u510{tn t:uuYr.ttl.JUutYiLrfllrFlFrt!unr1111J0 itJa n15 tl LLI fl{AOv !0fl14tlI 1JULO LOtr0 !fr''-'n_-
0lnos !rl.rutaaufl 0.i1r.r1J1-J vl'rfl 0uttavva{t:uu

5 uuro rr,-n G uuha-nurur#ldrfiooi1i.]a n1: r:'uL n'r ra olrlo L

YZ Y-- : , - o Js i,c,--- e 4;
nlv,ll1r.rt0 tr.rtutL flru!1n151L!1nuoutllu i Lo t.: Louvl'l Llun1a uav01.l0 i tL0.i01nAMl0

lonrilunrfl:'r llo.rri'rt'u oeirrl:6nu'hn1:6nri'r1.r1tutfi oulril Normaiized gain i orold

nlri! nv r!1.r1.J14ioriliirurrrin riaufi norrioaorlpio nrlor rfi orLrrdraor: nr in"r.Ji tu rJanri

" ;., e L I - - -iolLlfLvlLonrL!LnT:!0ntT1,{:1lJlJ0:vri11U1'lLtJanl:r:ul.roiJu}]1n!0ur LnLq us'01v1n

erot fl't:er'run LtEll.Juaovnu Eran15 6urrfi!cJ'!vioanar rfluoorrl:tiloroa:rlkioirui6nr:i

2.3.2 uuutrgiavrluuana (sinSl,e student normatized gain) vr.Jlu6r nr:fiqr:ruTjr

rin riuuuriacnufiyr'erur nr: nr:Liuuirfluo drrl: Io uo'triornov r,rruaolJ riouri uuuasva'r Gu!

10.r!nt58utlaa unu
&y j ,

alvt!n1:1.11n1 <g> 1lO{Un t5 UUtLfi AUn1]y.rlJUttA't!'r141n1tAAU (average ot the

s ng[e student norma[ized gain) u:'ooroo; G u n'jrrflrriruaS u <g> to{fnGuu#o.id filnii
' " +' -'i

o vr,iluorrdurriuriu Ctass normatized gain uririrfrldorniEf,ovnuirfieirhjrvirriulo urirflki

rirui6i oviriro-ohd'r.r +5% flo.r class norma[ized gain To ofidru':rrj:vn:frvoaor piorfi

rir6'.ruqi zo nuf,d!
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oarrl:6nu'luvrlrlfrri6r,:roroovrirtririrlrndrvil nr:fiovo <g> to{u-ntEsuttei
a u oe - t ' la- a

avRruifla rornno t Ltt1a1 1nalunL:uullii'll.J1u}.l1n LLnalv:1JlJUtiuu14r.J!nt:uu01u'lLJu0 u

rr1a1 15nold rLasnvtflunl:6 rflolo r nlirl#n;aM:0qll'ellulnltto rfn l:'u!ruriagnu'td't{Ju

';;.e 
a qva d 'iou'rd d'uov uilt"ttu'r111 3 LLn 15t'l u te 5}] LvnL tn.: tLur.Ja nT : ':tJu?vlel^ 

Lo v:00'0 Lul-J n t:u1.J14

d .jd , , ,

zuanr:u50ufr 6odrudurdre uv6o lfi ouloi

2.3.3 uuultriaJ:rada (singte test item norma(ized gain) rar:ru6l n1:fi1l:tu1'j1

rirururinriuufinot n n rfirdurturvir'[otoldaaoldofi u:r rira-lfior: rur lunr:aolrolriuu

ttasva{t:uu

n1ifi a 1: 1'tuf,nr*rf, idr66, rirt#l o nldirrin ri ur"fi cr rrl rdr'tosiodoa o!do
z e a ' o .; Ji
riu rLrrorirrl:6:arur:orjurtflr.dola'lunr:r.Jil!:rnr:t:'r,lnr:aorr[u15olfrril8r{olrilJ
- . Z i s v aa'
rloeorrtorir" l fuirtJt ourlo d1v5tdodoLlou1] I 'l Lnu tafllvt odoljvltlu conceptuat test

osfinr:*r,tvrlov$torrioaor-oonrflun{lnrrLtturoru6o:lttuoo tconcept) d{airl

LLr Uvro a o! L9rd.: Lid tunn ouu: n 0ltLn{LLlJvlasr nal ltJan1lt5uulrt ll1ju1j0{!ntiuua0
- ,J - - I

nqlriOa Oln(lrir. 1O'uouy1'L14LOn[o']lint5LLlJF?1!td'lLQF0ttu'ln11!FlflllLrUaouu tllL

0u t.: Lt

2.3.4 uuutloiasuula?1uenl?uuoo (conceptuat dimensionaI normalized gain)

rtlunr:rr'jrrYerur nr:raSoelanr: Geuifirfilfiuto.rrin Goufifirio concept rafll l riuourrl:
! qrq aiv

n1:1'ro156U1tJa n1:t5U1.,li LUanUtuslr0v Lt Lunltu110l0{ n1l9?1Un tiUUl]i.la n1l ll u 1.1

" -. & a "
vi o!yrs!urnlrsronl:t:u1" LLv1dofiL1 r,fluodr11: tio.:ornnr:a olnflrail l ovfinr:aor-

J i d a-
r'rlruoorfrofrovorJanl:15u!frfntiu!aolltdriodoao!1ofu1 6{{aao!'rsrqluvl-'llrJovinl5

r-oarurdrlovaru 1 concepts oq'hdoaotqo16tnfiu n-ltiuvrn t:ro toll1unuttu1.l51r1ri01o
Y " di

Lanlriilin15 uu!orrrLurLr Lo Lu*stavtLuln''t'u.t6lol'lL uaouullln!0utYlu { Lo 0{t!Ln1:oY t:'r0v

oliirrinliar"finrrlrdrlofiolurio:1or:rnv:'odaL tfiofiovrilrturvr.r'tr.nr:r[erurnr:aould
/. )", - , c ;- d vl- ' v

nt i!:s t6l.Jrtn 15 uu!n'l'llrtI1[0tJo nu}.l1n a1!!:s to1.J11un t: uu!tJa n15 tSuu:vo0 u Ia1tl1fl
, " .-! , .-

arurindlhfl'erursio1fi6fr ul!6nld'rdL'Yu
i,

n,, nrnal'lr.Jld,1 lr1,J ry10-t0.lLoLli5 normatized gain !11{ Lunl:')on11}.1n1'lvu1
d i. & !v-- tr g

111in1lL5UUll0{rnr:U1.J fliLUn1:',l0Un:{!rJlaelnu al5 'l?11]nt5ul.JllrJan1:t:uulvlll1ll.l

otir.:l:3 u!! 60 r[!! trriacdurEuu ulJrJ ueiavuuxox'r].r6oi1!uoo ttavttullttriavlludo
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z.q ailduviuri

ava-r:r,r'ud (correlation) rflun r:6nurnr rr:a-llT!5:cv'ir leir rrrj:6'.rusi z fir{uhj (vio
. i q ,. -ro!a 2 rofl1lLll) sr10 u1inll nnuln't 1l]at.lfl!n tlu n1lvl n't1!a}]vruols1411{01u [auF]1'ltJ

d'uTafin arua-rn'ud:vrairrdrl4lfii,jrvrin ar uairin'u6:vvirr:vn'r.l nr:6nur rirnqF n::r
i<,

n1:ottaa!10.1 n11!6!1\1.r05sv?'t{flqmn:51]10.:lonn!10n1:0lJi!raernfiton n?1 4!vlu5

:su'ir{an1}1n5or.rnir rilnr:6ourravr6orluiaiu rilldr 'hnr:fior:tu1n11!firlfiudisv'irln-r
& qw' - - r' c, , i-

tr1jll'll.Jlr1n!0 u tYlu{ LFluu Q u Ltala!!lsA115avA! ui (Corretation coetticient) tt]un1111o

- -.!s -d i ,- -
o?1!a=lJytlr0 tlLoLi5n15vliaflo 0Luelu15 n1l Lta0 n9t1Loluou n!a nu vta is'1ttUl1,1l0

, ! - !, - -: - - .- -! ;a,
:yotlJ0{n1:io Lun'ltt!lLu "l fi.l1.Ju a!!:v aYlSalra!YiL0 Q.r}]11.l LtlJ1J14 tllud0afl 15',l tu9': n

Lrauaflfiuoulrltl LuFr: n Lunl:'t9rn'tlt]a ?11r5rLna u [1J1] Q vo 0,11.l nlSvoaoluualnfun0! 0{0s

a:llfiird'rur.Jra'tofiarua-rLriuSfiuoi:raiolri !1ndoutfiuilo drrairnr:u!azuaorrollrn.i

ro{n?rilrfiui1YLJ o?1!floondo{ nr:ul:riui,lr:riu v6ohjdrufi'u un'h^kivr r u n': udr fr'r ur.l:

vflrriuuvnuac6nflrur:r{llrua (raia'[riar:.r:n:vrlii^flrrur.J:1vur[]us'-rul:6'uuioei'ruLt

rrr:) utju finure':t a'r,rr'urj: vvirrd'lua.: flrrjrvfin r:r'[:"iarrr:nr o nt6'r rdr uarvSorirvrin

9rllOrllLrU9r UAU0'lIOt1]UtJa t0nLOLrLi',ll!Fl?1[ra!1\U5flLv:0111 ttavl.J1u101J0.i

a't1!a!ru5nu!1nuoutl1u{ Lo

- i -r - q d
aliiuLJtsd 5auiixytLE LouMl Llhru! Lt flfuf]Ja nu r rrvua!!lsflvl0availv{u010.:nq1]

a-x o 0 1{ (lrltioo vldd'ryryf,nunl C, w raio6u 1 ) uav p *vrui'r:r.J :c f, vdaua-!fliuiit oi
- i - a . *t ee

!5vr1n: nla !:u avt5 d1tdl]11u5 v 1t1011L1ofl0 i n1llJa!14u5n!: sv1^.10'1rr1l5 l.J z anu v

6o-t< r< 1ualo< r< 1

fl1: L 0 nSso!14t 01tu101J0 I n?1!tilrvilJ0 nv Lt n't tatt0{a1a!!13 avl0 aualvlus v1nn1

a!!:uav5aMalrlluolr01t1J1Lna -1 v50 1 [aoi0.in1:1.Jn?'] a u0n!LLlvo!a.i ttflvln c'l

rfllLna 0 LLaq{n.r nlr}]A1'trl a!flL5nu LL:yoljl"0uuta L !raL alutL n151t0't: tu1elaI.JIJ5vall0
tq

dv# filrs lo uvr"rlr.loro'[6'rnruvrnifi (uinrLe D. E. and et al ,1998: 118)

rir r :cn'!ro{nrrr.ra-!fiu6

o.9o - 1.oo inruf,ir[ldriuaurn
o.70 - .90 fi n':ua-rnildriulu:vd'ra.:

0.50 .70 fi nrufr'rn'r"drYulu:v6'r!runarr

0 30 - .50 finrud'lrir.rdn-u1u:co'lott

0.00 - .30 fi errla-ln'u6rYulu:v6'ris''t!tn
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A j'v - -itnso{u!]lu + [av ut1Flx Lat5ir.]!:u4110 dvallv'luo 0u1.10fl0.i116v11.11o{a11 a v{uo

- "i , .ia'
Iouivrn r rnso{1,rr]1u + 14u1Ln.i n15r.J01'l!filJv'{lJn rlL LlJ LuvlFlvl'l{totJ?nu (elltt!:vu{ Fl1

i a, - iai dngilr4u{our.rn1a i L!01u ) r ![6]to{ur.J1L -vl.r'lu0{ n1:r.JFr11 a Y'{uonL L! Lu11r1v11{n: 1nu

, j a , j a , ,j - A - -id
1]rl (m'r,tl:ut" ll.Jora I o'r $!: o nstlvuioYl]Fl'lei'l ) L n tlLFl^dtlU:s avlfi ava!1'!u51J'lifll.lov1.l

a'nuruv 0 < r < t 6,rov!on16'ufi uwll1ov;o5u6'!to{n1rilaiiln'l.tiitvirriu "Lriaur:nlan

frnnrrtoraruifinjud16'
! - - ta , ia

rtra-rl:vdvtaua- Ylud LLada!0u11'l51tl.Jn:fl Lt LLnl:u'lF1'11tJa!1'!u05vv?'l{91'l t[1Jl11ll

-".9 , - ^ic 
j

!rrrriold'rr-{r[FiurrfryffifruhJ uav'[ri[t']ua{tiollo.i n1i[!Q fl[!Q{n']rrL ro v utlu'uolriola frov
, -4 iiee , +v

narTd{Lurt Lorrnnl:vFta0LLnatrFr't:6i1v5Ln1l oa 0!Gt11}JtlJu0a:u 910 flutllu'l0 n1lvltlj

ufi ovoaolarlfi s'rutfl E?fi1rn'1'r!aaon6'0wo{ljlurufi o dtunr:rtnr:aio: (contingency

raote) larl6ortr"iSnr:fiovfior:ruljrr''r urj: z sr-r (fi r'riavti'r r,tr u{iu:sdluioa'n1s6uyei'{ "l

Y' ' '1 ' i --'1u1-r) o1'rlrrrLoa:uaonL v:0Lro'r'rrdlr{udn'r.vio1}] { ladF Lnarunrifrtd'Llnr:voa ololu
, -ra.rtru6a:vriori'uf rthail6lnaunrirr-rrfiarfii"riunr:voaallnaunrinrfi 2 nqrL6a:vnoi'r. r,rSo

n1:11oao!'[F]aunrin:ni rLrnnir z nrirL6a:vrioriu oilrirdoritaln rravafifffft{lroaol6lfi

ox1tl Lufi oufi'LI nl:v nr: fido ursrnr r rluui o : nr: #t alrLFgrl rvirril" fievr tto tnr^Lfr'r.rfi!i

(Direction of the Retationsh p)

lunr:urdnuruv nr rr#uniu5:vra'ir r frr rrr-l:uvur:ra1 1l0ai1.xttr.tuntrnisi'nnivo'tu
r - hri'r"6 g uuu 6o(Scattertplot) ryioovrFlvr1.rfl 0rn':'1 a lIuo Lo Lou afl uruuol'l!a

2.4.1 dild'ilv{'ud 1.iu'rn (Positive Corretations) v}.11un11}rxl tfioFl-x url:frrvf,l ufrl

- lz :. i
vioaoa.rdnfrr url:rafr rfi oc rfi ilf, t.rvioanarh.kiru

2.4.2 auftufruivrl{au (Negative Corretations) uiliu6{ tfiod'x Lttl5pr-rvfilfirirrfilfil
a a - J d, -'v:oaqa.ionFr?14u{Qv nl rl'{ 14: oa na{ n:{{'ut ta}]o

z.q.a auA'ufl'udrflunud (zero Corretations) vrr1ufi{eYirrlraotm-rtrifinrua'rrruddr

fiuuav nil
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r=1 .0

(1)

r=o. 0 0.5

\'.:....'--\:\ 1'1r..

",. jjl+"\:-

(3) (4)

(5)

0 .5

. .: .., j....- . - .,.-.-rr.r,.x.:,:
)a r.'. ''-- j..'

(2)

a'mfr z.z dnuruvua.:n:ry,ldrir r = r, .5 , o, -.5 uac -1 nrua'rdu

)eitAfAil0.l0U 1rt\o4L\

khanitha
Rectangle
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UYIYI 3

?59',ltuun1:?ou

lunr:ii'un{'rfi {io-ulffLdqofion::!nr:tiauinuuul6oto't Gamification Ioun{r:

n-rotjrlrflurinGuutrurlouu6nurilfi + nalrfilufil n{u a 1:':Guuniasunuivrurfrer tirunodor

irvioaiavrnr* fi 6'u1drirtfi unr:6'ld

3.1 uSu uasurst'lnlnq o?ou'l.l

1:rriuuniasrnuimurdurflu]:lriuuluro'[rar!fitourflu]:lriuufifinr:urjlthal nr:il

rin G uulurl nil nr:fi nurvYldurTouufi nurilfi t uacduriouuinurild q ovuil r rfl u z n{l n{l ru:n

)- ! ) ^ - 4 e -' J---- 2 ;'
rilurin ri uufril orn rtmfrufru5 nr:6nulufouav 70 nq!fr40{ [!ulo nvr{1un1540!no ta 0n

.z
u:-ofin':uaur:nfrr,nu6oriluf ouas 30 {ntSuua?u LurUInll11Il0tlr{vl1'1o1unl0!a:')

^ - C" d i ! I o - -'1 'slfliugfio 6nfi'il:l riuu!vd'nae]in1: Liuun'llaoufrttfl no'ln01n L5{tiuuto l:Ivlx LlJ toutt:uu

amr0t6onI unr:tiuutolnutolldmufrolnr: 6'la1aunufidr"fintiuu 4,000 nu 4,000

ttzuun1l16ul-J "
v - n ^')aiiqr"ara-onna'!mi'roulio'tn!:ut1n56o{nt5uu{Ll0uuflnB1!Y 4 L:it:uLqlastnu

- : ! . ---=--lvulau ol[norrloi onu']eln:avtfl1, fllun{',lur1o uvn15finu'lfou 6nu1 ttrl 28 frrird'l

finurlunrnr5uufi 2 tnr:finur 2557 iilu?u 29 nu Iounrr16onttr:undrraria5la (Vo[unteer

sampLing) 6orinriaun(rLrfi!tAil ndil a:vd'u{u}Touilfinutilfr q/tq/rc tJ:vnollJdlu

unlsuuvru 11 n! uauuntiuuu{l 18 nu :?il 29 nu Ioufi{uoounlseiltiunliri{fi

3.2 uuuuHufilfflunr:io'u
-66 I i4

tlL! u0.ruvl-"t{'Lunl5'la unS.ruttluullJ one qroup pretest- posttes t design tlun1l
3 bb J J J ,s ' - J e---Y--

voao{nd![6u? tIovlv]Lt [un1:ao-trn0 t50{ n1l tna0uvl[LlJuvl]utlav!5!'l6uYl1'l 'l utnu?10'l

: - --a,
1oul{qofion::unr:6uu{nrurrr.rr6oto.l Gamiflcation rirnr: aou Lunrn ti uufr 2 ilnr:6nur

1E E1



l7

3.3 SCLUUU?t?OU

rinrEaun{rvroaolovonuqaorriouGuudruuulvoaolionrrurdrtoGol nr:tndaufi

[nJlr4lu iiruru 8 da uru 30 urfi ornr?un;{aouovrir lfiunr:o-onr: tiuuinu ur'lunr:6'o

ri uuf n {r:rora or o v"[d'tdqo fi o n:til alt ti uuierul ttul6oto'l Gamif]catlon lunr: ri uu

!, ,^
!:vnordroniuror"nu{fi onr:'td 6'rsiohfi

J,
a1:'l.ivl 3.1 i1lln1Uls6Un15tU

3.3.t nr: rfiurirtJ:saunr:nj ra!rufir:so'!nr:riuu{tolrin16ou (levet) '[unr:lir

- -,- r I - .J- tr 4 4.------
uttE nfovtrulvtLuvu iAo tjuuS'tuxtl{a na tfl!tmt] tarl 2 Lvtvt I t50'1n15 Lna0uylt!1JlJv1]1]

iiruru 13 do d{unr:r$ :.t ovldrilir rosvJn umuri'ri1 rir!:valnr:ni rinGuuovfrowir
a - J c & " -, w io

uullnri'otfrorfrro'Douuun (RY) ornUu{larlouljtJi.lnvovlvlta:0 ttau]'lvlF]60!n!o?{40!
- ; i,

v5orfrourin15uufrr.jrunr:uoaouri'un;{aou lounr:roaollrY!nI{aoulotrer:lfnriuuovld

rir:ourau-n fiouflliooas 100 d?unr:voaorrilrfiolfitirunlrvlnao!fi!n5{aou ovld

nr:orifi uhrfr u{6qrtluSouav 70 nrrnr:rrfi 3. 1

UUU

r.lnto
RY

a: t0
(100%)

nuvl

(7 Oo/o)

1 nuvl

(7 0o/o)

2 nuvl

(7Oo/o)

3 nuvl

(7 0o/o)

4 auyl

(7 0o/o)

5
5? Xr

lltJ

Yt.:14!lfi

1 5

2 )o

3 30

4 20

5 10

6 20

7 20

8 25

9 20

10 25

11 30

1.2 40

71 50
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ruu uf, n rin uri a v{oi tn rud n r :rJ : v riu q to d"r si olild 1 ) a r'J r : oi tn : r c }ilo vl ti

rdaufirurl:filovrtirirvuolfr 2) riuuaunr:rac16oilularnr:6u 1 firfiurriarnirlorril6'qndor

3) uuurirlualnr:rirulzuataurlnrinnrani 4) nr:noun'rorugnfrol rfiorinriuur6urir:our,1Jn

kin:umruirurufi:vl,tilunr:rlfi 3.1 :cdunr:tiuui uo.:rlnFuuovrfildu (tevel up) Inu

rinGuuovldilafinrnoi (rti.k", tevet) ornn:{aou rdorjrhlfiorturjaluaolcirn'luatratu
s. ,..

vL raoaua,lanntno: t(evet oook) nrnfi 3.1

Level book

feus
ry
@ =r

) u- S
n1fl?i 3.1 uu.!d0dJar6nntno:

.J . o ) - a , o dl v rq
3.3.2 n't:lfr!d1:ou un ttlotnt5uut]lunllvloa01Jn!nitJa0uLu[tljUtJnvnt0to"l

Lv'lvidJ--a;oIwJ
fn rEuuaur:o tfrun1l ou14Jn [6 dotl tnoulrvoa0u n!un ti uu t{tuulJlJ nunuutt0 Lu0

- e YJ . ! - - d !'! 'a -airunr:vnaotrn-raltiaouu6? r]nL5uuaM:0 L14tll0ltx1vloa0!t0uun!untiuu Lo t! tnu 5 nu
))uda4,e

L'vrauvrr]']roaoun!un$uuoc Lon'l:ou14un LYlu.!no t!u5ouaY /0 to{ri1:ouvtin (Rv) dofl
d d- c,

a'ruunrsuuncLnn'ri0u un lua?uvltuaono[!Ll0irac JU

--: -.ji J,
3.3.3 fnt5uulalYls0nnnd1:auilun lfi Lunlruylt ourzuluv]oa0! nlun t: uuenFl:ria0u

drrfionurdr'lo rarn'l,rja rr:r:onolrirnulurnrur{n r:!r s rfr I o do drldu louovqnoi'orir

' - i- - -!
sAUyUn nOLllU:AUA3 20 o',lnnl:AUvUn vluntluur.lvl.ll4llo
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3.3.4 rinrEuuovdolriuriruuuf,nri'o#lusi{od t hiaur:nd,]l:lljrirutlflnri'orfiun'ir
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excet ldafififiurru 6o rirradu iauav uavdrurdu{[uLl 1s]:i1u drav uuuaordourieruuas

r,ld'iriuurliuu rfi truloul{afi 6 t-test ruLi dependent d:v6'uriu eir6'tg .os

irn:rvfrJ:vifi uHan':ufrrrr,rirtorrinriuu loo'W normal.ized gain lrrufi arnr:

nrrud'rLr(urid'rd (Hake, 1998)

(o4posttest - g/ooretest)

( 100 - %pretest)

Iood < g > 6o rir normatized gain

% posttest 6o rirraSurolnsuuuaorva-ruiauuiiuuloirdug{

% pretest fio rila6u'uornvruuaolriourEuurtJuu.JoSrduoi'
. Jqg ,.:, , -r..rirfrLiovfiriroqjfrtjal 0.0 fi{ 1.0 n1r!:vriurtiufirirlviarur:nur.jl:vo'rtorrir

.d,
normalized gain 00ntuu6'D.]5calu n0

"High gain" rflu"furiuudtdrir 0.7 < <g> < 1.0

"Medium gain" rtJuduriauffiddl o 3 < <g> < 0.7

"Low gain" rflu"fluGouvr'16'dr 0.0 < <g> < 0.3

nr:ur!:vfivBnrvrto.:toion::rnr:riulfnru uur6otoi Gamification louirn:rvriqrn

Ha:':unvuuufnrEuuflteiornlirtt!uflnr,t'fldouttavnc uu!i?r]lJo{ririuuolnnr:lirurrmoaou
,. - !

rad'r ri uu l{qor:rirurruurrir E I / E 2 (n:!ir1 n11, 2545: 63-64) o1u

Ix
Er = N xroo (3.2)
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a !fr61u

riO : rirur]:rY.raor6'rlriinludr:ri'uriri'u (r{luda:vriofi'u)

H 1 : sTr uul:vr-laolsr-rfi nrrila'lri'1riifi'u

23

33)

a00vtLtvoao!

,, -i;(o,, -r,)'
^LL t_t t=t "u df = (r_1Xc_1) G.4)

rio oU

AnU vYl J

c, jj{ J - -i - , j^
r!un?1lJnvt[f]n1nn1l51lJi1l]1roua0:.1[u9r? u!5vr 1 anuruvvr i uasn?[!ivr 2

c. AA -i - l- - i- - ).
Eij L!Ln1lunvn1o11{v r!! Lur"t rr!5v 1anu uv i rraee'?rrLllvl 2 anu svl j



j
UY]YI 4

a a9
Hanl:'lIn:1ut4taua

U

nr:io-a uio.: nr:l:v u nsirnr uli RPG !l'['i],unr:6ounr:aouitril? nflul:r Guu

:vo'!rTourL6nurflourlaru fr:{uld'iun:rvridorauavdrrauoHanr:io-urtlu q fi'r{oleiud

rl:c frvBnrrro.itn fio n::rnr: ri uuinrr urur 6ot o { Gamification vrrir!:v SvBntrt o I
v!,_, i,

tJaa 0 (E2) tll:ur.l lvrulJfrvttl.Jl.J[aaun0!$auva{ n1:nunt:[:uu: n']'l! n11vu1vl1{ n15t5ul.J

fl 0{!nt:ul] t[asnllu'lnla lluvlud

a.t rl:s3yrBnrnrorrofi on::unr:6uuintruurBnto{ Gamification orrtrntuti z5/75

riotouoaoroeirlirur.irlnr:!:slfrlqrunrvidrurirrl orn{16ortrrguavldrJir.lr.J1.r

riuriouuda 6lrirlr.fldrl:vnornr:o-nnr:6uunt:aou tfi orornnr:iderdairrtofi o n::unr:
,J

L5UUl9r1ULrUlnOt0.t Gamitication 0{0'tt!un0{'ltn:1v14v1lJIsa 0n1v{11[v].1'lva vl0v

--rr < q.i - ;.q
L1LlJLtL!n1t1AULOv:ALl.l t{1r11:rUltOAlnnl!lYAvl5n1}1 trlt2 !OUvl? [l]totOn1i00

nanri!n1:[:uu: ovnruunrnrudfr: zffit 75/75 r.rio 80/80 viooroa.:n'irfiiuodriuiln

rinGuu ud'lulieruufiuurir E,/E2 ua'lnr:voaafldraEorfiofi'trinGuun{r:fi'roerrrrfiarirr:r
z- J {

l rn:1vvfla n1: u 01r:L Pr1lJt vArSn l uu!n't't na10tnaouvi0 lJisavl5n1fl Lun0fila?1,.J

u!:rJ:':u iauau 25-5 riu6orj:s ivr8n rvito.: f,oviotonriaouliln?r mtrnirrnruvirfiu

iouav 5 uorlou!nFr:rovrirvuot{ ioaav 2.5 (t'uo.:ri 11iilil?.rri, 2sso) lunr:i{un{rd

ffd'orirrauorir Er/Ertflu 75l75 ryrilvna'l.loi'rotirrrflurinriuufifinavrinriuurril ilrunarl
-)uav00! n1l?iiu [oria9i{a1:'r{yr 4. 1



25

eLn O O(\

3
F3i,
G

.IF
CJ

n63

o
O O O O O O O O O O

o
$
N

O O O O O O O O O O

O
O O O O O O o O O O

N (\ N N (\ (\ N (\ N N (\

ON
o,

ON Oc! ON O
N

ON Oa! ON o
N

ON O
N

(r)
N
@

N (\ N (\ N N N N N (\ N

O
N
t-

ON ON ON ON ON ON O(\ ON ON
O(\

N
\o

Cc! ON O
c\l

o
N

O(\ ON O
N

ON ON Oc! ON

O

Ir)

O O O O O O O O O O O

O
N
g

o(\ o
N

ON ON ON O(\ O
N

O(\ ON O
N

O(\

O O O O O O O O O O O O

N
N

Oc! ON O(\ ON ON Oc! O(\ O(\ ON O
N

O(\ O(\

.TF
Fc N \o F co o\ O N

c
o.F
|!
U
.E

io
(9

co

6(G
..
e
6

or5
(-
Ge
G
(e

!C
6
D

I6
F
D!5
(-
5ti

F3,,
G

+
-!F

(-
(-
6

LU

(-c

7i)
C

F
=(_

{IDt
fiG),
7(-
5
C
G3

.i
{

I

I

I



26

AL.'
c\J(\

O \o
F-
N

OON

P
T3tt
G

.IF
-co

o O O O o C o O O O o o o O O

st
N

O O O O O O O O O O O O O O

o O O o O O O O O O O O O O O

rf)
N
O N N N N (\ N N N O O N O N N

o
N
o\

o
N

ON ON O(\ ON o(\ ON ON O O(\ ON O ON
a
N

N
@

N N N N (\ N N N N c\J N c! N N

O
N
t.-

Oc! ON O(\ O
N

O
N

ON
O
N

O(\ O
N O ON ON

O(\ ON

o
N
\o

O(\ O(\ ON ON ON
O
N

O(\ ON ON ON
O
N

o(\ O
N

ON

O
lr)

O O O O O O O O O O O O O O

oN
st

O
N

ON ON O(\ O
N

Oc! ON ON Oc! Oc! ON ON O
C\l

O
N

O O O O O O O O O O O O a O

oN
N

ON ON ON O(\ ON O(\ ON ON O(\ O(\ O(\ o
N

O
N

O
N

ra)

'!s
F
(E

\o f.- @ o\ O
N N

N
N N $N N

\o
N

CJ-6

c
o
Fo
.E

t!u
co
P6

dc
73
e(-
6

a!g
(-
Ce
c
ra

6F'
r6
F
Drq

5
,i
T

J'

+
-!F

(-

6

I

I



27

co)6f
)
co
IC
6
=p
?3
f
:
co-!=
co

5
(o
G)8,
G

-p.G
)
co

(-.F
(-
G(-

-
=

'!s
D!g

-cd=

!6
Dce
F

I
D(-
e
F
co

G

d-
F
c
F

ALN
@ o\

N @
t-

N
o
F-
N

F
.o
F

:
4
i,
G

'IF
cJ

nEr

o
La) o O O

o
O q

F
F-\
N

o
N

O O O ot
@

oq \o
Ir

o
O o O o

NF
oq

N
n

ra)
N O N N F

tf)
co
oi

d')
O

o
N
o\

o ON ON
O
@ ro

o,\o
t-

N
@

o (\ (\ f..-
\o

@
n
N \o

o
N
r.-

O ON O
O
cos

$
F. F

o
N
\o

O ON ON
N
9
@

\o

d

LO

O O O
@
N

\o
9
o\

\o
oq

oN
<t

o(\ Oc! O(\ O\o (!
o\

f.-
d

O O O o o
F.
@

O
O
o

oq
o

O
N
N

O
c\J

ON O
c\J

o
@ O

N
Oq
o

LO o
,ri

oo

'iF
=G

f--
N

@
N

q\
N

a IX o

co-6

c
o.F
o
U
E
E
IE
(9
,
co.P
6

CG
c!
F."-
=(-
6t!-,
3
Drg
v!(-
e
yE
lrDc("(c
6F.
D
c!l6
Drg
.2(-

-cc
F
tr!
F
=.)a
G

.{
sf

' -!F
a2(-
v!(-
6

I



otna!fl'r:

Ixnv
A

(4.1)

(4.2)

(4.3)

El

t1

784s /29

-x10u

315

85.87
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r-l:vsvBnrntor niu!1un1: (E,) rvilrill 85.88 6laln'jurn:qru zs dei{t{
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el'r:'r{fi 4.2 nsuuudauGuu r.rd.rriau #o.rnr:rn6oufiuuuruuuas iurrudrdurdor

nuYt avttuut$ll.t naur:uu ya.:$uu

1 16 1.3.5 1.6

2 16 8.5 1.2

3 16 t3

4 l6 5.5 14.5

16 10 15.5

6 76 10.5 15

7 1.6 9.5 1.4

8 16 65 14.5

9 16 6 tl.5

10 1.6 r1.5

11 16 105 1.3.5

t2 16 10.5 13

1.3 1.6 8.5 15.5

14 1.6 10 145

15 16 4 13.5

1.6 16 6 14

17 -t C) 9.5 15

18 16 4 1.4

19 16 9.5 15.5

2A 16 75 15.5

21. 16 7.5 1.3.5

22 76 9.5 1.5

23 16 10.5 15.5

24 16 7 73

25 1.6 10.5 14.5

26 1.6 7.5 73.5

27 16 3 10.5

28 16 10.5 15

29 1.6 74 1.6

i? a.:$eJu 409

toau 14.7

SD 7.37



olnnl:i{fi 4.2 arrLr:nrilux6u141 :uayBnr rtouradriri (er) ldo-rfi

nrna!ntl

druru 29 nu

n0niitu0u

:gy't'1{t:uu

avLtuu

[9t ll altaau n1ruu.r tuuU'l9ri61u SOUAU

I 5 5.00 0.00 100.00

2 20 20.00 0.00 100.00

3 30 30.00 0.00 100.00

4 23 79.37 3.71 96.55

5 10 9.66 1.86 96.55

6 20 18.62 5. 1b 93.10

7 20 77.14 7.13 82.75

8 25 23.28 6.45 93.10

9 20 16.55 7.69 82.7 5

10 25 19.83 10.31 79.31

1l 30 24.83 1.1..53 82.7 5

12 40 30.00 1.7.64 72.41

1.3 50 37.93 21.77 7 5.86

5? 1l 318 20.6 4.36 85.87

ua{L5uu 80 61.69 8.54 77.35

30

4.2 nr:firrj:c3 Bntnrorruaa'r,rd (rr)

f v,'tt
E" = L x 100.B

E2 = 409-!29 rtoo

E2 = 88.15

(4.4)

(4.5)

(4.6)

nr:rrd q.3 r-J:c8ilEnrflso.rtofion::unr:risuinruuua6ota.r Gamification rEo'rnr:

rnf, oufi uuuuruuasGurrud rfr urrior to.:rinGsu{ufisurfi nurttd q
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tornvuruurodunolio n::ltjoa:vuirlriuu uasrir 88.15 6o !:sfiy6ntruolaaa\ri (Er)
,;

urkiorniooavtolnvuuurafi urolny*uunrurtr'lor,t#lnr:uir]u (post-test) aooodolril

rrui{utor cJ6fl r fi'nErunru yi (zssil dlkiair,rqonr:6'ofr on::rnr:riuuiulJlJ predict-

observe-Exptain: PoE tfio n't: rfirLyruarrlurirlo tio.l l.:a u:l uaynr:tn6olfi nu.jr

rJ:viusnrvrtalqonr:dofion::unr:riuuiuul predict-Observe-Exptain: pOE dair$ilufi

rirrvirrYr 82.39/88.14fion::lnr:riuufildaur:n6rnnrruaulororrinriou nvuurla6u
--.jva{t:0ua.in'r1n0umuu0u't.l uuatntuyl1{a0rIylisriuuudlrifu .05

4.a rGou rfi uunyuuura6ariouGuuuarud.:riuunr:donr:6uui
,i,a

fiant:? Ln51uyni1!uanni.:lJ0{ns ttuu[aa u n0!nui.Jltavyii.:[iuu [ou nr: ["Ito o n::l
nr:riur{nu uurFnto.l Gamification Go rnr:rna'oufiurlrarlu loulduluyroaorionr rl

vq e J i e jj v .! 1,
[1J" [Q L:0.inlirnaouylrtuuyr]uttav!i!1ru, rRu?do{ frl rtluurlu!:riutio 2 m"rra-on ql'ru.:u

3 do uavcjoao! rurro'nrier iitnu 6 do:rrr#.lrarn a do {oav 2 nvurlu fiorfll 16 nyuuu

nr:r.:d 4.4 drrofiu rirrfi u.iruuurnr{1u rirfi ornuuursraouionmrrrjrtouurGo
e- 4 ; e jj
[l0'rfl 15[na0uylltu!fi uLracuiSJlfuy]rnu?90,1

n1lv0a0!
o1u?uunltuu

(nu)

n'rdna

drraf,u (iaerav)
N'I[UU{[UU

ll1At61U
n "tvt

n0ut:ul-J 29 8.47 (52.930k) 2.61. 14.17+

ua.it:uu 29 14.10 (88.13o/o) 1..37

vrr1t ruq: *unnrirrotir.rfi riueirdrgrr.:afr fi fi:vnll .os

i'rnori'l{ 4.4 ruanr:irn:rvr{rioqarfioroaolnrrrrttornsirr:vu'jxnsuuuroa'oriouriur-r

uayraa".:riuunr:ldqofion::r:nr:riuuisrrluu?6o,uol Gamification 6lyoaourira
utrvoaolinarurdrlo iiruru e do rJ:rng'jraranvuuura6u riouriuufieir rvir ri! 8.qz

i --ua: nv*uuraa-uva"r15uufrdr rvirrir 14.10 irn:rvriararir t-test dependent firirrvirfii



14.17 Lravr'rnni1 t inqfi 6.:rir t inqfirvirriu t.zo uao.:lfi'uiu'jrnvuuuro6au#ruiuuq.:
,i,di'

nirnvuuuroa-ernou15uuir unnsirrriuvrr.rafi6odr.:fiu"udrdryfi:voYl .05 d'rfuruaornnr:
.j1rn:1ulrvl1{annaS Lo? 1n1:n1: Litnnn n::!n1:t:uu:91''ll.tuu'tnotan Gamitication L:o{

i i ,- ii u vq I !, !
n1: LnaauuttlJ1Jl4lrul'Lav!:lrlfuutnu?'uo{ vl1t unt:uu!a?1I:F]?'tr.t tll't t0tu0141tllu!lntu

e -d , J. d
a{ruayl1[yunr:uur]n3lluuraau ai$uua{n11nv$uut0aun0u!5uu

rr1vrfi 4.1 aruuurtuioualro{truurnf, ouia6?uldfla

J- d J J J
tunl:?rn:1vulan1n1!ylun$uuun?1uttJ1!0ynalotna0u rJ?0u to? tn:1v14[uun1n1!vt

. u v a , )) ) ) ruJ a.
0gtu14?1jovr 1n0 00uluanufuvuau!:U1{ugr'ri.l rnu?,Uo{nun1:Lnao1.lyr[1JU14uu totinju

u!uionrlrr[{'fl n uuuil:liu

" t'A ,- jj .; c, ) w ,.:-n1n'rula l LrrJuoanyul]u Ll]:vul!aia1 tlyt 1 r!Lr]!tJo.trl]0io1nol1rt]{a'tu:uu 2
a.i
LUU!tira{v!a.io1nqlullu

AY
:rl?r 1

120.00

100.00

80.00

60.00

40 00 34.48

,::: 
I
.

96.ss 100.00 100.00

89.66

irr I qaa

90.52 85.34 81.9079.31

:uvr 2
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< , J - , , sy J
1. t:'t8v[141J11[t]0qanur]u0uax1 u11a?u[n.ivt:0.t51J{r] (S) tvlln!nx1 u1?1,0{5Fl}Jl0.1

Lurufiari (R) rpl (0) ovwirn'r- 1 r:r6uuar:nr:drfiodur,itu

A. s --r0

B. 0 --L
s

< i . a w , s, .jd
n^s'0!: 1 tltOU! A0! vloOfiUUna1{I0.:1.:nal]vll0{:1J 01'l1lU1?A?! [O.i11!n']T].lU'l1tyl1n!

5F1tJ

douGuu' rinriuunol{o A riru'ru 10 nu (5ouav 34.48)

{nriuuelol.rdo B iiru'lu L9 a\(iauav 65.12)

vd'{rEuu: finriuuoolclo A riru':u 28 nlr (iouau 96.55)

r.'nriuuroldo B riru':u 1 nu (iouav 3.45)

orndo an'riero! urtryoa orionrrrlrdrloriouriuuos uiuld'jr rinGuudrutvrlnorrio
^ J v A ii J i
B ruo{0lnunHUua'tu L14tuu.i t ilfr?1lJi Llo.itJ:r.r1fuer1':.1 flrnu1t0{n! nl:[na0L11rr1J1J14uu

trao{'iralnrirnlllunouvirurorlovrrid'jr "4r (0) ovrvirril 1 r:rGuuarnr:fiufiodur{lu"
. : ". a) a o i-

Lnrluua?u L1r0j0.in o?lnra 0!i un 0 t1L0'uo1t U t t,!Ln1s'oLtlr.ro o1u?u 19 nu (eotlu

iotau 65.12) nrrv#rornfrfinrEoukiriurr}.riorrSoluavkildtoion::lnr:rieuinrl
a.i[u']nola{ Gamilication ytlLuunt:uu n?lt]tl,'r LQ lunluu1lluay!ill1 n1i'l utnu'tt0{n!

jj
nr:ur1urfirlrnfiu a'.r2al#nr:srauu!lyroao!ioa?llrdrloya-lriuufiriuusro!do A druru

z8 nu (6olflu5ouav 96.55)

" t d- u )n , u
n'tn1!$0?t 7 ao{a0ytt0!9l001La1uyvt! ?.ta0tant]tf]lt 10 ttuouJglS 1.:a0LyfuLtiar

30 rtu6uo:

r= 10cm

rioxdord nrarlu 1 o :o! / urfi o.rraljrrrdoluqjururir u nmurd'urvirlo z

r=30cm

n1flou: Y rin = v lnru
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2ltr,iinf ,1in = 2rr 6ri f 1t i
2trr 6n f 6n

/t,,i

"/ trqj

2zr r luril

_ (10 x 10)

30

= 3.33 1o1J/u1il

o'rndora nll erou ulru oa o!i-on? u rdrlo'[urirorldod z nu'irrin riuuir,irn oui
i , c, q.i .-aalnrnaauuunr!! 2115vLouo.!0r0LlJu 1)unt: uualrJ'n ntaon LtarJ n1:1q0fl00.t t!0tJn21!

fionarovrrnrinfl'raoi 1i1u?u q nu 6nrflriouat 13.79 2) rinuiuur6onldarLnr:
Jr i-

u]a00na0{n!10!ar Lavu n1 !o a1u?u 7 n! norlut0uas 24.13 0ulyuxll]Ln r:Ll-.yrr.Jo

1 ) - .rr q a ea ) e
tuu:vtnuvt 2 xlnn?"tua{01n Lo?tn:lvvLta? !?1 unt:uuun21! t?l't L0 na10Lnaaunln

rirnuuo{ovtifi'i1 "0.:ln'i1?.:d'olvnir,tlurirunrurS?ryi{n?" ornloyririnGuuilorlcilil

Iorntjoruraro'n:rrErrirrirrdutordo:n6oirlfirinriuunoulrisr:lritlloildirgtniwirhinol

fio

nlyrd 4.2 irotirla'rnoufiaa.lnradouluiloru{od z

orngrJfi +.2 o v rriu'j rrjn ri uuarur: nl{au nr: uavfi n r cu?rl n r:rarriro o!dnndo.l

tylu{unn't9l0uyl !ouutuu0ot't $? Lt{ta!10{?.:aoyt14!! 0vUu Lun:c!?unt:[-uun1l a o!
0c al0nturnl:no? ra:1c14 [0ytu Luu:v 16uto{dnl.]!i?rt{tdud!o'gr:1t5r tiulrfrltlrn0liu
a o nn do i rYlr.rl ui o-u,u o.: ftt r uo.:.ir rr (2 5 5 7 ) duu.i r fn ri uufi nll rtrto fi n a r o rn a' ou
(misconception) fiyarnraaru rtiu t) rinriuufio.irnr:dtanlno::ouo?,:o1findt'olflun1r



rndaudur.,ura4r., z) lriaur:noslruloi'jrfinuruvnr:rna'oufiro{andlno::olorrrorfin ri

rirror nnr:dla nraru:orfrr roro dr.:1:

4.4 n'l'rurirruriryrlnrrGsusorfinGuu

4.4.1 nx1ilfl1xufiryrrrnr:rEuu:rudu
z --

ry10u tnu:e[!un']1un11yl.t1111{n1:t:uut'rutuljo{un[t Lu Lou lt']0 average

normatized gain. <g> 6.:rarldornzua nr:6ur.ffirfil6uo3,: (actual gain) ur:pirunanr:

riulfqlqofiilonrarfluhJld (maximum possible gain) uaya1rl1:0ur.Jiu!rfiuu:sd'!
dJ

a1r!n1'r14u''ryr1{n1: GuutaA uoln "High gain" 0.7 < <g> < 1 "Medium gain" 0.3 <

<g> < 0.7 "Low gain" 0.0 < <g> < 0.3 r.rallvtiutolnrurirrudryl{nll tiuu[ao{rY{
-i

fir'r:'r.rr 4.2

qlr'r.!d 4.5 aradrcfiunmufil?uii'Iil1{nlrGuu:ra{urqdulouldiE average

normatized gain, <g>

ornn'l:r{fi 4.2 ttanii.]an1:rJ:yufrunrrrLrirt,tfrurrnr:uiuu:ru;uuulnutdi6

average normatized gain, <g> lunr:iun:rv{ruarJ:rnn'jr n?llri't't {1y11{nr:riuu:rudu
jq wr J -i ,- jj

raAulufi'?1lo nlsrnaoufiu!1rl4rtuuay!Sr.rrrufrrnurrlol irirrvirriu 0.zqzB fiioarrilflmufir

tornanr:rieu!,firfirduoir6orfllia dy 74.78 r,yirtolnanr:r:'uuialqrfifilonrarfiut'uo-o

oqh:voil High gain

v11'O
o/oPre -

test

o/oPost -

test

o/oActuaI

gain

o/oPossib(e

gain

Avg.Normatized

gain

n1:tnaouvt

ItlJ1.luLtu
52.93 88.13 ?( ,n 47.07 0.7478
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ntrfi 4.3 n:t',loau#uriud:sy'irl o/o pretest riu yo gain

4.4.2 attuilturirurlnr:Gou:rurdafirdau 6ol nr:rn6oufi urrr.ruuuravrjirrrufi

Lnu?!0'!

rt diini:flnula?'l n11uu1yl1{ n.ti rruut0{Un Li u u t5 ol n t: rna-oui ul r_ty uuac
,- ii

!5rlrru, rnu?"[ol ya'l'Lo:nnr:d'o nr: 15uuilo ukito io n:: r: nr: ri euinrl uur fiorro.l

Gamifi cation rJ:rnnarao-.:d

nr:rrfi 4.6 nr:irn:ryr.{n,ludmufirurlnr:Guuuuu normatized gain :rurda}rrtioa

tu0111

dna

1. dnurus

uayGurru

9t1.{ dl ?l

rdur{o.r (o)

z. natrfluriuri

:lu'irrGurrurirl l
v<i)
nunltraa0uyllruu

ra4uld to)

3. rirurruur
A

u5u16u9f i 'l txto

rit,tuoaarunr:ni

hi (4)

5?}]

(18)

Pre test 4.0 (66.60/o) 3 .L (51 .60/o) 1 .3 (32 .5o/o) 8.4 (46.7o/o)

Post-test 5.9 (98.3Vo) 5.0 @3.3%) 3.2 (80.0o/o) 14.1(7 8.3o/o)

x 1.9 1.9 1.86 5.64

SD 1_6 0.96 0.64 2.14

t 5.74** 10.68** 15.68** 14.71

<g> 0.96

High gain

0.66

Medium galn

0.69

Medium gain

0.74

Hlgh gain

Low Gain

20 40 50

o/oPretest

80 100
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01n01:1{yl 4.6 ltao{n15?[nilvyn?l n1?yu'tyl1{nlt[:uun?u0an']:15EJui Lou

16tofion::rnr:Guuisruuur6oto{ Gamification Iouuunnurdoyrdoa vruirrdoyr16o.r
i - , Ji J iyr 1 o5lJlUanu vuau!5tl1tu01.1.1 fltnu?to{nun1:!naouytu"lJlJy}]u un[lUu!n1"DJfl1't14u'l

rvirriu 0.96 oqlu:vd'u High gain rdor.rfi z 6o.roBuruarrua'rrYuii:vv'iruJirrrurirr 1 fi

rfierrdorn-unr:rn6oufiuuuv11uldf,lfioranr:rJ:srfiunrrrrirruvirriu o.oo o{tu:v6'l

Medium Gain drurdorarfi 3 6orrirurrurarr.lSrrrurirrl firiurdorriunr:lndoufiuurar1ulfr

rfioriruunaorunr:nflrinuirfiHanr:!:vdun':urirrrarirryirri'u 0.69 ou'[uiso'! Medium

Gain
J - - ! , ,o .i ,

llr0Ylt'r5fu']n11!n'r?fiu'tvll{n1: tlU1.J1j0{!nt:uufl1! 11.t0fi'tu0 u 1{1J?'ttulu0u0u
J i- J i- e

rS ofr 2 ua s 15o rfr 3 rin 15 uudrfr nrrrfr ona ro'Lu n1r'Lunrilil u!rv naor nr ru udr'to
n o .a d c

Luo,rln81nnr:vnnru?ruvr1{nrufi4'rao5frtronrrl:o!nou dnri'ruulyroaornrtrlr{rlttudo
- i J -o J v )

4,5 uau 6 n?1!tnu?tu0.1nu Lu$0i1lolat.:141nun$uLtr1aro lulj0 tt:fl1r't h41J0n 0 L! n0vtflo
, - ! -1,n'ruflor'{a1ova{ornnr:uyunrd'?LrrJ: 6nri.:tilfrdrl,uorrln15uufiua'onl{alnr:frfioyraroir

r{luu,rnHarirtvlnrrrrirrr,rfirvrrnririuuro{{nriuuollrdou'rEiouGod 2 uavriorfi 3

-ta't'1ufl1'1vu1vl1{n15[iuu1r0.1!nt5uufr1l.ltu0fi'ru0u1.]rua n'DlJlu ttj!n't'tt] n1?y1.J't 0tJ luiv9tL

Medium Gain

olndollarir Normalized gain lirl#aqlltiirnrrrLrirrudrmr{n1i!iuuyrnldou1

t o nlnr:'ouryirrir 0.74 or't!:vd'! High gain uaofl#uiu'jrnr:td'tofio n::l nr: Guuf,nu

rru'r6oro.: Gamiflcation rirlrifinGor.,,fioru:ror'lolr.druluflnri'q 6nvriu\1d111Jyr?un1ld1
Y - - s)uqv i,ttu! nuqual uFD.:01nt0 nn n::lJn1: 15 uut n']5 $ uuSyttu1t ly nlt t: uLu n:yt'tuyu't6u La

- ji s , i a - -o &" ' J d .t'ed,
fli n::!11rt0u Lu{ootu0 il]zuas'0n1talr{5yo!n?M]tuytLJ [n y i LLa']Llt0.i Ln: o r1]aylLt alu
qvu d -e i oov- -l , -' "Lvun[:uutnnnllulJiyyu Ln {{y]1tutnon1:0001Lnus n5y!?unli uiLJlyYl!Lnr.l1n 8{ooii1

| .qr - jj^ <, , i - d
ua v $uutfl nuvt.l 1n ua v tluuu']u yl tynvuuurJaa!qrnylnnr!uol taa uyd.irS uuann?1n0u

uiuuoS.r luei'luto{n?1 arrl1i0fr1!rdorartoroi6uufiovarrrr:nnierurzuanr:r5oulrirfirdu
\e Y,aa,\ - "ia - JJ 3".- Yla
Lfi:.r1nL0utln LuuLunr!u t!rl1!au!fl51u !un0zuad!qy0ril!1u [o05{ yluruo{orn tym uac

zuay na 1?!11J1.19rU
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4.4.3 nrruritlradr rrnr:rEuuuuurroiac:ruuna

aa

tc

o

6

34 56789
ilr
l0 1l 12 13 tn 15 t6 t7 18 19 20 2l

r <g> . levet

22 23 24 25 ?6 27

nrnfi q.q n'lrufir'ludrmrrnr:6uu:ruunna

ornnrnfi q.z ov rfiu'irrin rioufifi6'lnrrurirruirurrnr:rEeru:r ol nna o u1u

:vfii Hiqh qain fidruru t9 nu dor{luSouat 6s.52 ruasrinr,iuudfi6'un:ufirryfryrrnr:

rSou:rurlnnaoolu:vo'l Medium gain iiruru to nu 6oufluiou ay 34.48 ornrioXafinrim

lr1LU'i'1.:nUQU t14U LO?'rtonl nt:!n1: t:U1.1:Frl ttu?A010{ Gamiflcation li1L14tnnUu ri!
-!ft't'tI n1?vu'tvl1.1n1tt5 ulJl't u!nna a{1u ua uy1n 015tu1:yo! n? 13.1n11yu1yt1.i nT i t: uu

:r u! ana fi!:vo'! ra natorfn ri au ovnl'ir rin riuufifi:c o-! nrr!firayfryr{ nr: ui su

:rulnnaalnir:vnnuanatorfinrEuu fiiirurl 8 nu 6oufluSouav 22.25 rinriuufi:voi1J
di

n?1!n.]?r,1u1yr1.rn1it:uui1u!nnaarn?r:vo! [a t?atonun t:uu fidruru tq nu 6orflu

iaaax 48.27 uavrinuiuufi:v6'r.rn'lrurimurlrur.lnr:6uu:rornoa ryirri!:soi! nr:riuuirol
rinriuu fiiiruru z nu 6qrfluioaay 24.tS lyuiu'jr n{rLrinuiuufifi:vriunrrrlfrrryrir

d ; ,.i zi d
vl'tnn'E L:uu:1ul.Jnnao1n?1:yo!n1i[:uulu0iuntiul] !u1nn?1na!0u yl.tUo10 t1lo.:!.11n

or nnr:airrqofio n::unr: rieruinuuur6oto.l Gamification fi nr:ur.jlrir:ouuein fl0.1

urrflny-oyr-.r ta {ofirrnufiuh.hirli'n':uaoondor:yy'irlrlorari'rao.:6.:h.iaoondorriuuri

vrnr:o rloanrn:ruudrtofion::lnr: Gaui Gamification of Education aur:ndr'[f':y6'l
- g" 2"n't'llJn1? u'tyr1{ntiLtultllulnnato{untiuua.:tutot0qtu:yo! Medium gain truLtJ

0.30

0.60

o{)

0.20

Low
o.o0
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4.5 n'r:i41rildfi f,ufl-ud

I

aa

level

i.
n'rv{vr 4.5 ald}iduYius

o'rnl!fi 4.5 riravduri'uijuolrinriuu:vv'irlrir <gain> ri! l.evel ro{rinrieu lnuld

L]:un:r Microsoft Excet rirulru firirrvirnir 0.19 uao.i'j'rn?r d'lu'uriuolnrurirrvrir

vrrnr:rEuuri!:crirnr:riuuitorrinGuufirirrdrlndoud m-rurj:viraorrflud'rurj:fifinrrl
v-

0alv0r0n! n1n11tln11vu'rvr'r{n1t$uul.Junoalnncttuu[L!uyloa0!n0u[5uuttav a{t:uu

dru:vril nr: riuuito.:fn ri uu6oornrirnr: rfrlrirr.J:var nr:nior n urrfl nrioi'r arvrri uu

drlru 13 do

I
o_9

0.8

o.7

0.6

o U5

0.4

0.3

o.2

0.1

0

2



uvr?l 5

afl r.ra nr:i6'u ofi rl:ru nr:io'u uav{o rdua uuy

lic.
n r :i o"u n :"l fi ril u n 1 i rl : v q n d r n uu r R pG l rld'Lu n r : r:' u u n r : a o ui r r iJ fr n ;i1u1: l r:' u u

,nur.rdnuroourJaru [oo-Lfqonon::lnr:u5uuintttttu.r6oto{ Gamification r,td.:otn

q'rriunr:idu aur:na:r.Jzuanr:io-ent:inn!:yalrinr:id's o'1fi

5.1 a:rJaranr:i6'u

s.t.t isrnrj:sa.rririafi r
i,

Lut ulJ t uuavltui.Jtoaun0uLtuultavua.i[:uL10{l.Jnt5ui.JLouLttnnon:t!n1t
^ J J .; ,- jj j

[:u1.J5A1 UU?nOt0{ Gamitication $0 in1:tna0uylLt!!111.]lJ[tas!51]1ru, tnuxdo.i unt5uuyt

riirufinvuruua6sr,ra-rGauqrn'jrriouGuuodrlfiriodr6'19vrrra66fi:voir:.05 rirra6unsuuu
; ed , j, 

-n0u!luunlva{nuuulln!?'t asrluuraauya{!5uu (14..10) a{n?lnurruuradunou[5uu

(8.47) rrrunnrirlodrlfi fiurir6'rgfi :vd'u o.os

s.r.z isrnrj:saqri{0fi z

nr:finurn:rl rirtudryrlnr:riuuGor 6o.: nr:rn6oufi urllraquuravrJS!1ruri1.: "l

a:!ouruanr:iua:rvrftci6'rd nrudrryflrvrr.:nr:riuu:rsdufi lould!ofion::rniiriu!i
nrruu'l6otor Gamification riolnr: rn6 oufiu!!r4!uua c!iurrufi ufiurriorfinrtL rirlarir

Y ) 4 u j-
1{n1tr:uu:1utur0a utyllnu 0.74 0uLu:u0!a.: tr.10fi01:tu.tnvuuunlu fitttrr.llyl{n15

s4qiddtrr:uut'r u tu0y1u0u11!11ul.J?n?1r.tno:?u u 0ftytrnv t[!uF]? 1r.t nl.tuttyll nt:t5uurLrnfrao6o
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1. nri[nun']*a'rU:sdunlt0:(experience)

t. t rlnuiuuocfrorliru!!fl nriqli'rulvrrfi orilritl:sarnr:nj(experience)
" a - J"

1.2 rin15uurirur-uflnraofirirraioudrurynaot rYln:fraoutrilourr:l Lr!!flnfiattriav

u0l.rtn Yrnl:u:e tr.ruo {0ra L!l-J

1.2. 1 arr:'n0irn:rv#lovrti rfi uufi'aur.J:fihvrtirirr.ruold

1.2.2 rfi uuaunr:uav16o!1u{a}tn1:5u1fi rfi urriolrillordtdqn6'or

1.2.3 ruvr.eir'[uar:nr: n'rlrruzuayr.:nn]r,qrarrfldnndol

t.3 rinriuuaur:orfr rrirr.J:var:nr:oi nce) ldornt

1.4 r 0unrsuurn!n1 n1!tvaunlt

rirrJ: vau nr:ni :vd'u nr: r rSuuast

t.s rinriuuovd'
v A, C

{1n1oyt 1u n]: yto 6 01J yt{ 0't

2. n'rrlfi !d1rj:16un1toi(e

nt

2.1 Ltol]nr 1-rin riuuartlr:n rfi rrilJ :v ar n r:ni
s n ) qv-'
Loun15 a0!r1101.J s.lov L9l51l experience)

2.2 rrl]lvnflo! 1
q,a

:yrof, 01J1''r nn: tra? !nt5uLfl 'll.J'150 114tl\ 0uu1110a0!
- 2",
11ou1,.n!nu[o{ Lo t[n00.i Ll]tn! 5 nu

2.3 n'r;yro6o1.lo'rnn:louer:rfnGuuovlddrrl:valnr:ni(experience) 1000/o

2.4 n'uvrn6o!a1ntfi ou rinGuuovldrirrl:vaur:nj(experience) 70 o/o roiril

!lY6!n'l:fU(experience) Yl 114!Fr

2.5 r,fioufiourrvoao!u!!flnfron'LfinGur. rinGouov'lderrJ:var-nr:rurfrrdr. 30 yo

ornrirrJ:valnr:nj(experience) tu{oriu 1

-- J a.i J
2.6 Unt5UULlfl 110OnaOal!isA!n1:ru(expefl ence) LO LUnifUfl tYl0Uilnn1tA0Ll0{
, I Jvv- o

rilr-lnn:d![froo'urrr]r1o lnoovd'onuuuu 2OO % alnFir iv6ln1r6i(experience) fiLil:-ulu

J- a qv- n -l i
skitI tree 141]',]U0.: nuv unt:uuovLo:1Jr a [eve[ 10{un tiuutYrrJlu

1r0u1r.l
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st1:'r { I x ! Fil !:s du n 1: n: (rouyu'n)

[11]U tJ n

lJO

RY nt

70Oo/o

nuvl

1

(7 0o/o)

nuvl

2

(7Oo/o)

auvt

3

(70o/o)

auyl

4

(7 Oo/o)

nuvl

5

(7Oo/o)

5?! 51ll
uyt.tl,l 0l

1 5

2 2A

3 30

4 20

5 10

6 20

1 2A

B 25

9 20

10 25

11 30

12 40

13 50
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n'r:1{fi .i. 1 i rn:rsrlzuansrruuuqaouriauuEuu (Pre-test)

n uvt

ti0 a

7 2 3 4 5 6 7 8 9 5?! :ouas

1 0 2 2 2 2 2 2 2 2 10 100

2 2 2 2 1 1 0 0 0 0 B 50

3 0 2 2 0 0 1 0 0 T 6 5t.3

4 0 2 2 1. 0 0 0 1 0 6 37.5

5 0 2 2 2 1 1 1 I 1. 1.1. 68.75

6 2 2 2 1 1 1 1 1 1 l2 15

7 0 ? 2 2 1 1 1 1 1 ll 68.7 5

B 0 2 2 0 0 1 0 0 1 6 37.5

9 0 2 2 0 1 0 0 0 1. 6 37.5

10 2 2 2 0 0 1 I 1 0 9 56.25

11 2 2 2 0 1 1 I 2 0 r1 68.75

12 2 2 0 1 7 1 1 2 0 10 62.5

t3 0 2 2 1 1 1 1 1 1 10 62.5

14 0 2 2 2 2 2 0 1 0 71 68.7 5

15 0 0 0 T 1 1 1 0 1 5 31.25

1.6 2 0 0 2 1 1 0 0 0 6 37.5

1.7 0 2 2 1 1 I 1 1 1 10 62.5

18 0 0 0 1 I 1 1 0 0 4 25

19 0 2 2 2 2 1 1 1 1 1.2 75

20 0 0 2 1 1 I 1 1 1 8 50

27 0 2 2 2 2 0 0 0 0 B 50

22 0 2 2 2 1 0 2 1 0 10 62.5

23 0 2 2 2 2 2 0 2 0 12 75

24 0 2 2 2 0 1 0 0 0 7 43.75

25 0 2 2 ? 2 2 0 1 0 11 68.7 5

26 2 0 2 2 1 1 1 0 0 9 56.25
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n1:'r{fi .i. 1 i ra:rcrizuansLluuysraouriourEuu (Pre-test) (rio)

nuvl
lto ,.Ja

1 2 3 4 5 6 7 8 9 t? }J IOUAU

27 0 0 2 0 0 0 0 1. 0 18.75

28 2 2 2 1 2 1 1. 1 0 12 75

29 2 2 2 2 2 2 1 2 0 15 93.75

:1tl 18 46 50 36 31. 28 l9 24 13 265

50uas q ('')
o\
F-

c!
\o
co

F-q
N
\o

q
ta)

@
N
d

\o
f:
N

co
n $

N
N

50.77

265 50.77
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sr1:1.ifi {.2 ira:ryr.is.ransuuuvoaouvfrrr3uu (post-test)

;
nuvr

uo LJa

1 2 4 5 6 7 8 9 l,tu t0uas

1 2 2 2 2 2 2 2 2 18 100.00

2 0 2 2 2 2 1. 2 1 1 1.3 72 22

3 2 2 2 2 1 1 1 2 1 l4 77.78

4 2 2 2 2 1 2 2 I 1 _t5 83.33

5 2 2 2 2 2 2 2 1 1 16 88.89

6 2 2 2 2 2 2 1 1 1 15 83.33

7 2 2 2 2 1 2 2 1. 1 15 83.33

8 0 2 2 2 2 1 2 1 1 13 72.22

9 2 2 2 2 2 1 1 1 2 i5 dJ-J 
'

10 2 2 2 1 1 2 2 2 1 15 83.33

11 2 2 2 I 2 2 2 2 1 16 88.89

12 2 2 2 2 2 2 2 2 1 1.7 94.44

73 2 2 2 2 2 2 2 2 2 18 100.00

1.4 2 2 2 2 2 2 1 2 1 16 88.89

15 2 2 2 2 2 2 2 1. 1 l6 88.89

1.6 2 2 2 2 2 2 1 1 1 15 83.33

17 2 2 2 2 2 2 2 2 2 18 100.00

18 2 2 2 2 2 2 2 1 1 16 88.89

L9 2 2 2 2 2 2 2 2 2 1B 100 00

2A 2 2 2 2 ) 2 2 2 2 18 100.00

21 2 2 2 2 2 1 1 1. 1 t4 77.78

22 2 2 2 2 2 1 2 2 1 16 88.89

23 2 2 2 2 2 2 1 2 1 16 88.89

24 2 2 2 2 1 2 1 1 1 14 77.78

25 2 2 2 2 2 2 1 1 1 15 83.33

t6 2 2 2 2 2 2 2 1 1 16 88.89

I



nuvt

u0 ua

1 2 3 4 5 6 7 8 9 5? ll t0uas

27 2 2 2 1 1 1 1 2 1 1.3 72.22

28 2 2 2 2 2 2 2 2 2 18 100.00

29 2 2 2 2 2 2 2 2 2 18 100.00

l?! 54 58 58 55 52 51 48 44 37 457

t0uas

o\

oc
O
O

oq
o
O

oq
$
o\

\o
9
o\
@

q
F-
@

\o
F:
N
@

\o
oq

f.--

o\
F:

\o

87.54

457 87.54
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a1:1{fi .i.2 irn:rsriaranyuuumoaouudlGuu (Post-test) (sio)

t

t
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er1:l{fi .i.3 ira:ryrinrufir':vrir :rsunna

a:

nuvt Pre-test) o/o(Pre-

test)

(Post -

test)

o/o(Post -

test)

YoActuat

ga in

ToMaxim u m <g>

1 1.6 100 18 100.00 15.63 15.63 1.00

2 B 50 13 72.22 21..88 46.88 0.47

3 6 37.5 1.4 77.78 37.50 56 25 0.67

4 6 37.5 15 83 33 56.25 65.63 0.86

11 68.7 5 t6 88.89 34.38 37 50 0.92

6 1.2 75 15 83.33 28.13 34.38 0.82

7 1.1. 68.75 15 83 33 28.13 40.63 0.69

8 6 37.5 13 12.22 50.00 59.38 0.84

9 6 37.5 15 83.33 40.63 62 50 0.65

10 9 56.25 15 83.33 16./) 46.88 0.40

11 11 68.15 1.6 88.89 18.75 34.38 0.55

12 10 62.5 17 94 44 15.63 34.38 0.45

T3 10 62.5 1B 100.00 41.15 46 88 0.93

14 11 68 75 Itl 88.89 28.13 37.50 4.75

15 5 31.25 16 88.89 59.38 75.00 4.79

t6 6 37.5 15 83.33 50.00 62.50 0.80

!7 10 625 18 100.00 34.38 44.63 0.85

18 4 l5 16 88 89 62.50 75 00 083

19 12 75 18 100.00 17.50 44.63 0.92

20 I 50 18 100.00 50.00 53.73 0.94

21 50 14 77.18 37.54 53.1.3 0.71

22 10 62.5 1.6 88.89 34.38 40.63 0.85

23 12 75 15 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 t5 6).)) 25.00 34.38 0.73

26 o 56.25 _t6 88.89 37.50 53.1.3 0.71

27 3 18.75 13 46 88 81..25 0.58
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i-sn:l.:fr {.3 irn:rsrineudrtr.rrjr :ruuaaa (rio)

J ,-
9l'1:1.tyl .:.4 ?tn:1yfi n?'tIn't?l,tu1 t1ulto

a

!

nuvt iPre-test) o/o(Pre-

test)

(Post -

test)

%(Post -

test)

ToActuaI

gain

o/oMaximum <g>

28 12 75 18 100.00 28.13 34.38 4.82

29 15 93.75 18 100.00 1.2 50 r2.50 1.00

nu?t lPre-test) o/o(Pre-

test)

(Post -

test)

o/o(Post -

test)

o/oActuaL

gain

o/oMaximum <g>

1 20 34.48 56 96.55 62.07 65.52 0.95

2 46 79.31 58 100.00 20.69 20.69 1.00

52 89.66 58 100.00 10.34 14 34 1.00

4 30.5 52 59 50.5 87.07 47.47 47.47 0.80

5 72 55.1.7 45.5 78.45 37.93 44.83 0.52

6 27.5 47 41 49.5 85.34 21.28 52.59 a.72

7 1.7 19.5 r 44.5 76.72 52.59 70.69 4.74

8 20.5 35.34 47 81.03 45 69 64.66 0.71.
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Sulo Ph,srcs Corgllss 2015
:0-:2 May :0ls

Application of Role-plafiug Game Stt'ategier iu Teaching and Learuing
High School Ph\'sics

Ratapon K.uiia.u. Worasah Srrkkabot. and Srua Wunipron'

Depdrment olPh)si.s, Focult| of kierrce, I:bon Rdtchathani Univrsiry', Thailond 34190

'Conespon<ting outhot. E,mail : sut1t.*@ltb .ac.th

Abstract

Thrs reseatrh ai[red lo del'elop the nstruchonal actrutles paclage based on tle coocepi ofcatuicahon
edrration oo rotatlort.ll moiron loptc The aatrgle Eoup corElsted oflg sntdetrts ro !fide lod at SEaket
Wftayalal School. Sr5atet pro\ioce duing the rerrrester I of acadenuc )ear 2014. rtas selected try
volulteer sa p!ng. Tlre reseerch apphed lhe ooe lFoup pretest?ortte( destgF. The research ltrtlrsreots
ffluded the usfuctiooal actNrtres package. the lessoo plar\ and the achreveo€tlt iest. The reslrlts showD
that the ilstuch@al actvities pechge based oo the cooc€pt of Gatruficatol educattoo oo rotatooal
orofoo w.s efficledt at 85.87/88 15 Lealurog acti\1ty urtich atttacted the shrd€ors the Elost had the
lu1frer al'eraee score affef strdyrog thm the ooe before sndyrng urth the rtatlstrc srgorficafi .05 and tle
hgl lerel of ledtlllr8 prolr6s at 0 7.1

.f,o ir?rdrr Gaoificatlon. Rotatooal Monotr AchreYelrml Test

ItrttoductioD

Th. r orE"itroD ird corDorlli(anotr
khnoloty su.$y o! houschold ftoar N.lonal
Sridet al O6c! dir.los.d ib:t Tllrr t c :rcers s?cflt
t,rne on plaun8 ooluL Sitri ou coopua, ead rlobdc
pboE ard odr6 d(l.rc.s 60 7 rDr.otnes i dav- ln ia
Icragc *hich eai ih. h8hcst ra.ol m.,l,rB. ird
s..o.d to spcnd ororc t&r. lo thc finur. [l] If the

oursandug charactcr of lll. onllrr gaffs could be

:pph.d Itl t[c t rclmg rl1d La{.Dr.or proc.ss. it $ould
bclp iocrcesu{ rhc fid.nts Lrrnllrg rchr.\!nrn! id
9!o€r6s ODc of tbc oolur gucs sirch ls ucr)'
po?ul:I is RoL-9l2yrtrg grDr: RPG whicb th. playcrs
pl.y tll. rolc ofth. clar.ct r ln thc g?[r. Tt. nrlc is to
collec( ihc .rp6icec poiits- sco,l poln!., bad8cs-

l.Els. Lnd6bo.rd. ,ad cb:llco86 which corr.spoods
r.rth ihe techmg eod learang &\'.lopfl.nt rn Ttr
ClEllcDg. lo caou6catpu of Eduatoo [:] Tbt
oolrr. srm'cv of Pleltaslr. th. SlDgapor€ Si:rtup
corryirr. $irh 500 panropiaG dllIulg 19 .Ilulc ro I
Jul! :01.r sho$ld lb.ar Thii cc,nsurers ter. inrcresr.d
on GarEficatroo. pinrcularly rtr pwch.$g braod
E:or Foducrs : d scftrc. to couecr rb. pomrs. EEr . of
th.o d.odcd !o purcb:sc brrad !2e prodr.ls $rth
rh. coll.ci.d poior *hil. only l:9. of thctrI did nol
con$dcr.d th. pollr 85',. !.L(!cd ih. briod mE
products nrth Sru6caxoo rltough u hid e hgn
pncc\r'hcr.is l5'. cbosc dt gcacr:l brands prodttcts
$rrh tb. r.isooabL pnc.

IIl slorr Thar coaluoers $ho Nere gct uscd
lo colLcti!8 poots fo( lh. F.llnlors r.spood.d to th.
6uri6caboo cooc.pr i$ bigh L\.1 rrom tuE r.atou.
lll. r.s.arch.r illrcd io dclclop th. tnnrudroo.rl

xnud.r pacbg. bar.d oo rh. coocept of
crmiGcluoo .ducatio! or1 ,o6tioa.el ndrou.

DefrDitioD of Tetu
''caErri(.aiou m ths stud].- refers to rh€

gior brscd lcaromg approach rhat ihc rcsc.rclxr
2pplt.d Io lhe tciclullg rod l.nflrilg process _RY.
naad l'or Ror Yal. r.fers to thc lcemurg exp<ricncc of
thc l.irD.rs fton1 th. l,rrtnrliod.il ,cnutrcs pa&ge
_L€l.1'rcfcfi io rhc l.auiog lcrcl ofthc lcanrcr afur
testrng fiom ic:.h.rs :od & $EU6cd clr$nDt s

E:gcriacc rtfos o dorng cicrcri. r! Phy$cs r.Tibook
Vohlo. 2. Ct pter 7 "SkiI h..'ref6s lo th. lrbl. of
+ills th. shtd.ab obtaied :tcr lcEl r{8rrd.d

\ht€rinls rnd \Ielhods

Tlus r.s.a!ch \1!s ooe group pr.r.st posti.st
d.sig $'hrct coll..rcd dzia br.. rohltlrcfr saspliog of
:9 sndcots ', Srad. 106 to icbr.\-. 6. .Eclcncr- at
7i 75- ro (orq)rr. :Il achtcFnrrl bcnvco bcforc iM
r&cr l!. snd) plr!.Ird fi.lsrs,ru proSress arl.hsis
rpplyi4 []I T1l. rcscrch sr:rted $ilh th. prct s!

appll]Irg ibc l0 dr[u.! achielcsr.d tcit Thcn. th.
l6soa plio $!s opcflr.d L:stb. th. posnd rppbtug
dr. saDre 16l \*2s condu.i.d aad .ral-,"zed lhe &ta
coll.d.d
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FiSrnc I TcirDS ad I-c.ott,r8

Rt.rtrri TooE

Thc iEtrrtoad -tvitr! pa*.gc bescd
oo ttc corcpt of Gzor6c.tro! a{hrdroo coEist d
of 3 pads I ) dE l.1!l b6L 2) plrFrcs Extu(
volrr 2 by Thc iEsnlr! for lh. ProDnor of
T.:.hr.og Soct.rd TectrobSy:rd l) crrrl!.
boot-

Tactbg ad L.zDi!8 s.$rE.:r.8 si.r6
:s blloriag: (Fislrc t)

l. Srl,ds *!r€ t ughl by trrilioEl
E .trr8 rrr.tcay 6. 8 horl.5 ra 2 wt&

2. SEdadr do* 6a a*at(r3a or 6a ararciaa
book

I Drscusr lxrih t!:ch.{s or ah. ch:sdlz&r
i{lD had dri.lBs.d lrrh rc..hcrs to ,ccord RY RY
rus &ffc(csr 16 

":.h 
$ud.d sn&nts lrto brd

d*nctcd 6c crrrci:c with rb. "l'"*-'.s Eto h:d
dis(usr.d lrifi rca.lrrs trlrrld gct 70 7. RY erd ttc
cllrserr.s to! 30./.. To g:i, 100./. RY, 6. nD&ds
h:d to drscuss th. .&rcrsc wth th. t? .hcrs di&ctty

4 Tb. sn d.Drs lev.l i.,ould bc upgr:&d
..cordD8 io tbc pcrccdagc of RY gaD.d iom lh.
.xcrcE dricussion wlth lr.rllcrs or (lassrn:t s Th.
olor..x!r€rs. had b..! dooc rnd <lrscusscd. r[c mre
RY obbmcd

5 The lcrcl r* rcprcscntcd by drc st ctcr
r.ccri,ld th. r.:cbcrs trn o tb. lcv.l5 .re cooplctcd

6 OE. 6. nudy pLa ..coqli$.d :od th!
stud.ats colL.t d th. crFrcoc. o 4 urccls. ttc
snrdanE h:d 6. &ftr.d l.,rrls .ccordog io thc RY

Lcvrl 5ookr.t.{{
a cf trt

O
trt cf trtt wt

sp- __ t
4f_

t' .1!!t'
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Results atrd Discussio!

Th. Efticieprr of i!stru.tio!.1 ..ririti.s p..krg!
rh. r.sc:,€h &ftred E r/Er rs 80/80 b€€3us.

thc saarplc Eolp wiq rbc rndcnts \r'ho h.ad d!.
srns6.d :chrcl"rll. r Ll.l Thc r.(cptan(. ofrh.

T2bl€ I : Snd.ots prer.sr 2!d poltr.et srore

Srre Pb5ic' Co[lrcss 2015
20-:l Mey 2015

nrstnrctroo.el act&rtres paakagc bascd oa th. cos€?pt
of Grmr6cinon .du.etiorr ul rotrtoo.l orotior nas

:t 85.87i88.15 ilhrch was highc. rhrn rhe

shndard Hen(. th. trlstffno el actrlrircs grckige
nhrch dl€ r.s.irch.r lr]d deyelop.d $$ :pplicabl.

l{ t0

Thc resd.Its of drra {,.lysrs coedrag lta
difI6.3cts of tha alsaga scora bctslea baf6a ,!d
aie' rnrploliog tha iDstuatroEl ectrl'rh.s bied oo
dr aoDccpt of Grllfcriloo cdrcilroo r,)( appllug
tia acbierrlEr tesl sho$rd tbal lbc e\Eig€ scor!
bcf6. $tqirg r?s 8 47 ad fuc aiar snrd.ulfl
B"s 14.17 *ilb tbr p crticil v:ftE r:s 170. It
irytid rbar th a\Ergr a((t baftrt sMyitr€ i{as
hgh6 6atr th oe b.ft.. s$dyug win ib
&frElc! ro si:ttltcal $8tutrcaoca .l 05 ft.,efo(..
l,. idtrda.l -ti! n'5 Fctrg! b.s.d @ :b.
cficrpl of Gatri6cano .tranoo rn rot toal
Ditbo allocrcd fu sn darfs to ha}! lrsc
u[dergdiry \rtic! r.sultcd rtr tha high.r a\.tragr
s.or. fh. karnrlg p{of!!ss elzhrau@ by ipplymll
ileragc ooruDlzad grn" g fond tbal tbe learDll]g

Fosress lo rotahaael lDotro! *is 0 7i or rn otbat
nods. tba icnul lcarEllr FolrBs \\2s d.cr.erlg
71.78% nool 6. hi$.st pos.nbililr $trch \l"s th.
hgh gara Iercl

Colclulion!

Tbc coryisoo of tba i\tr.F score laforr
md ane' 

'tudyug 
and tL l€amog Foeress of Ita

snldcoB l\to mdl.d rotatiooel nlolton ap'pl],iag tba

nb,mrctrcorl ectr\ltres pac\agc ctrphasraoS oo
Gao[fcaloo rdeelcd th:l iba a\t'riga t{ora of lba
gudads aoar sn4'rng lr:s bth.r lbld tba !fi8.
s.orct f(! dudyrtrg tr16 6. dificrcc l! ifidsri.d
sigtrii.ac rt .05. N@ahud grb shostd 6x tb.
L.roilg FG.ss $as 0.7,f l ticb u-rs itr 6. ni8n gab
kd. Thrr rb. iEstn ctiooal ect&,rt.s pa&gc bcs.d
6 tba crocapl of Gasifaatro adlaati@ ffilzlld
stud.lb b & ad rwirl 6a qarcisa n@ &a
i6tnrtioBl acti\ili.s pacla8a ooce lbey uDd.tstood
tha ep?hcatlod. Frou tbe obicn"rio! of th
ra,(arcbfl DDsr of ib( sn d4!!s l\tte tathu$atirc lo

ketp Wgn&ng trl, l?!tl

.{(linonl€dgme!at

Tbs rrcrt ras sppon by Deparhrtrl of
Ph!sr$. Faaultv of Socica. LrtooRalcbalba&
Utultreil,y dd TIe lt|slltura fo( rhc Ra,ototon of
Tcachlng Scicrc and T(thblog)' I would llk to
tryress 6c grEat thrb to Dry prrcols sto ahr-rys
arpFrtod l,r. my best regrrd to D' Worasat
9rldaboi ed .A.sn.Prof Dr Su_e $tdtiproor Ntto
a!*a,s gerr $. lIEal adliaal

R€fareo(es

Richard N. Lrnd6. DclrloopoS , ttr.or-v of
!,ltfed learErrs lidq!8 srrrcirs grmes ,trd
gasificetioo of lear&ng . SAGE PubLcauoos
R.prmts md PcrE]rrnoos. 20 I 5

K.o Ngulu- _ 

-Agplyitrg Garuicatotr to &i\ra
!6lusioo of detlog apF .{ Iita_rturc stldy .

D.li Uav.fsi$ of T.cholog,v ELct ical
ElrgiIxrrtog NlatlEutcs ard Cooptrtcr
Sci.nce. l0l5
Yu.! PooiBIa*"a [hallcrgcs ofNcw
Froox.' t lrtrdrg E&l("tiotr' R.fral'td
600r
http: r\1l.a' $ou rc tb Schools sst ouro1lu K
IP.:oPosi57cA 0pdf. l0lj

l



74

to
rJ:sthnr:Flnur

rJ:si6nr:rirlru

91114U.:

a01uvtlt1.:'tu

flooriu

u:u'tar.r?ou

1J1UlSlra nlUnU

rJlr1?y]ulau:1!n0quai1t01u, l.A. 2542 - 2546

iu urarasr:rirufi n itr ron$l3nii

vt./.2557 - 2554
t. -

n5 ttnt:uulJ'ruu?vru1 0{14?n0ual'ltn1u

\.q.2554 - 2558

n: [:nI:uufl :autnt,2vltJlau

drmodor i'rr.rinniacrnu 33000

n:

It{r:uu6Sacrnu2vru']au

drmodor i'rviarniavrnu 33000

E - maiL : yayakizawa6rgmait.com


