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EELCCIEREN TN JEEHTEE Gamification means the use of elements and mechanics of a
game in a non-game environment increasingly used in learning environments as a way to
increase student motivation and learning outcomes. While several studies have been
conducted to investigate the effectiveness of gamification in education, there are blind spots
regarding the precise application of gamification elements using new educational tools in
various educational fields. In this study, using the educational tools of Kahoot and Mentimeter
with a focus on the leaderboard, the effect of the elements of competition and cooperation
on learning and approach motivation of math lesson has been investigated.

The statistical population of the study included all grade 4 male students in
Divandarreh in the academic year 2020-2021. The study sample was selected using the
available sampling method from the classes of the city, consisting of two classes of 20 people
that placed in experimental groups. The research method was quasi-experimental with pre-
test, post-test design. The research instruments included researcher-made tests and Aminifar
and SalehSadeghpour’s motivation questionnaire whose reliability coefficients were
calculated with Cronbach's alpha criterion and found to be 0.93 for the test and 0.81 for the
approach motivation respectively. The learning environment of the experimental groups was
presented simultaneously and separately surveyed for ten sessions using the educational
tools of Kahoot and Mentimeter influenced by gamification’s elements of competition and
cooperation.

Mean and standard deviation indexes were used to evaluate descriptive statistics.
The difference between the mean pre-test and post-test learning of students who were
trained in a gamified environment using Kahoot the competition-based educational tools was
19.45; and in a gamified environment using Mentimeter educational tools based on the
cooperation element was 23.9. In the variable of approach motivation, the difference
between the mean of pre-test and post-test obtained in the gamified environment using
Kahoot educational tools based on the competition element was 4.95; and in the gamified
environment using Mentimeter educational tools based on the cooperation element was 8.1.
respectively. Based on the results of the Kolmogorov-Smirnov test, the variances were equal
and the normality of the data distribution was confirmed. According to the results of the
variance homogeneity test, since the significance level is greater than (0.05), the null
hypothesis based on variance homogeneity was confirmed and the assumption of variance
homogeneity was confirmed at a 95% confidence level. Data analysis by multivariate analysis
of covariance (MANOVA) in SPSS statistical package showed that with a significance level of
less than 0.05 and a 95% confidence level, there was a significant difference between the use
of Kahoot and Mentimeter educational tools based on competition and cooperation
gamification’s elements in learning and students' approach motivation. Therefore, the null
hypothesis is rejected; and the opposite hypothesis is based on the inequality of the average
learning rate and approach motivation in a gamified environment with a focus on the
leaderboard using the teaching tools of Kahoot and Mentimeter based on the elements of
competition and cooperation, was supported.
TSR The results of this study indicated that the application of the Mentimeter
educational tool based on cooperation element, compared to Kahoot educational tool based
on competition element, has a more significant effect on student's learning and approach
motivation in the gamified environment. Therefore, it is better to design gamified learning
environments using a leaderboard based on cooperation rather than competition.




Z. khoshneshin et al. (YY'A)

OLRas g i bss 0,8

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
34 7 8
;M' 9B Ao

054531 5 (5350l 30 &S jLiko 5 <l p (o (Shjgel (5laylnl S s ledey Jguar b g5yl b

by o0 (S

(> oo UJ)MJ;*W:«JUJ? 085 i shaxo /g0

Olrl el s o5 oRzsls (guliiily) 5 (s 5 pole 0uSCiils ( oBjgel (5590955 09,5

RN

5 loanlB jsbar 3k Larzs 13 53k S 5 jobie jloslitnl sline 4 (3l sl EEEEIPREEEEY
Sl a5 L Sgimn S 655l qalS 5 olisal pls o5 8 (sl o, Clsiets 5,50l o b
GBS 5T ogmas ;o Ll aceal oud plail Sisel aie) 55 (s3llsnil (il (o B L g3ane
50,1 9575 (6555 bl (b0l Bl glaaree yo waz (B0l ol sl eoliil b (g3l fasl ol
Oty Jeaz 35 5 b (Mentimeter) ;i ciw g (Kahoot) &igalS 6.255‘1 sleylnl 5l 6 mSo o b pols aslllas
el o a3 la (2l wyd o el QIS (G 035K 5 5,60k S ke 5 olB) polie il gz
N s S 0l S ol e el 45 Joli 328 5 el ansl TOY
39y Joiiio s pas (Sl WS (s 5l (Boleal (g S aised g, 3l oolaiwl b dxlllas 8,50 diges g 1T
053 et T b el s (3 by e I il slaogS 5 5 Ul 08 Ve IS
S o5 ymtlo o g Bsiel 05Sl Al iy 5 a3l Bime 653k slagsesl Jols Ghasy Syl 25 5o
S50k bme o aalone <MY () 050l g 1A (6 250k Ggeil ln loe S SWT L L o] (bl <ol
CoS e a9 D9alS  bjeel sla il 5l eoliiwl b dudz 00 iae 4 ailflaz g lojen & ygod Liolej] slaog S
85 )15 S lie g ol silelanl jobie 3
5 0903l (eSilee BT s eolitual Jlae Bzl g (5 Silee slaat L 5 o ol (o) 6‘)?
aie e SgalS gl bl eolawl b sad (g5l lesl dame y0 a8 el tils (5 uS0l ae3T
e e fa e (jeel Il 5l ool l b ead (g3lulnsl Jamme ;0 5 VAITD disg o (356l uli,
ot 5l Lams 55 (35l 5 9ol sy oaSiln M 58, 05250 ke 5o 33 TV/A 25, s
wygal Il 5l aolat il b oo (g3lanlonsl dama 45 5 F/A0 Culd) pate i SigalS ijsel 5l 5l eolanl
g posh 83,5 5alsS yga3] 5l odel oy gl ulwly el Cwoay AV S Lk e p e e e
Fod o903l 5l ol @l 4 4z Lo S ali leosls w8 oog Jley 5 992 Jp Lagmilaly sl
BUY b 50 Builly (SKed (S o (558 1ol (oo (+100) | 55,5 (5 aline e aSLmT 5l o il g
gy 4 esls Juloigy o5 28,5 8 al 050 Lo uilly (iSed adg e 900 4D lipabsl gl 50 5 4335
s ;8 g o005l 5iSrsS (5 loline has b ols yLiispss (5 lel ata ;o (l55Silo) o puriie diz (uilslgsS Judoes
S )l g 2ol (silslaesl polie (e fie e 5 DsalS (el slall 5l ool aio e A0 liebo!
2t Jlie (28509, yho (2,8 W el aiils sgzrg (65 lolins Siglis (el il (05l g (5 S0k 5o
oolatual b gl Jgoz 38 ped b oo (g5l )losl oo o (sud) 05250l 5 (6 S0k Gl (eNls 50l poe
b abpdy 8 lie s Sl ol n (e e gte 5 ©5lS (SAjsal slalil Sl

@ el S e paie p (e et (Bigel Il Sl sl sl ol Ghe ol 5l Jole s PEEEEEEE
U 00 s3lo ol e 53 Gliseltils (ol 03l 5 (5 pF0k 1 ) yaie p (e 38l LBj0al
O3ty Jsiz 5l (5550 b oas (5Ll sl (5,05 0k sladame (b ol iy 5 nl 5l azdls (55 foline

il ool 4y 5 L e

VEe e o5 8 VP il o )
VEee olo > VY i glo b
Ve 8lo 0 YV ool 4\l

VB e P iindy )b

1l o 3ls
&3kl sl
Olilidey Jooz
ST
<8 L 5 24,
S5k

055

Jgns 0t 5 *
khoshneshin@khu.ac.irt%:
LI SRR J¢))




Tech. of Edu. J. 16(2): 237-248, Spring 2022 (YY)

’f'))@‘fo)M‘!f.ka‘qu}ofdjjw‘:.a.Lc il

o> SEIL 63k Slocsslen 5 pobic jloslital Glineas 53k )loz 5L
0555 slml Sz (S UsS slaaree) )3 (55b f e SH 4 3L
S plgrsar Ploe o b (o laccllad plxil )0 ol 31 Gd
lr ilelasl [TH] sl oal 428,57 )4y 6 50k Jbb sla s,
Oz Ve de JLo b Ll o glagl (eode YooV Jlo jo )L odsl
Sldllas 5 Slidss YV Jlo o 28,5 15 Jlil 5,00
5 Ol i8S L az ST an ST ey sl el
ot sizel 9,55, Su plstear (O 51 ($3550] (slasles ) golaws
Sibeslozsl 5l aS @lalr o a8 canl (pl Cuably Lol e 25 o3
S Shy 3l [Pl cwl snel Canody o5 bl ol oolaiul

“5“':’)'9"‘ broyed (BTl 5o 0550l slnl jshaie 4y (g5l s 5k
O T B e Jsb 5o leel tils (ile ol e 5 (50,5 2S5
Lol eoads 418,50k o )lge (oBgel B AalS o (Joand 08 38l
oolaiwl (6,50 mhaw slay)l g 28l Lo b oo cols sl yojgnl
[eavar] coloas

ol 0392 2 slaJlo )3 5501 (il Sl alox 5l (55l )lsn 5k
wzrge oJolss 5 S GG Gl of celie 655,84 L
[T s 5ol glalamme jo pBases i e 50k
oodlesd sl o 055 bl slyp o5lw)le b bl 51 ol
Slacdlid 3 JBUnSeS 5 o8 Lis g [F7] wiiS oo oslid
o Jl ol b osdso cosibojles ol sl 51 oolicisl b o35S
g S R e TS O S LR ST S E
2 St arsl 5B gmyp pslaiet o [F0] el BanS S
sl )5S ) 5 S350 goaste (plaiaghy 650k 5 35S
gl o0 590 A jobody a5 Coul ool

QLS 65050l 5 3555 1 (3ol 3l oslil b gy, o
Ol Ol o)y 5 5 o o8 (5 ) lie S e SB596l 090 50
oS 09,5 L (y3e3lm —0ose3liim 2ok €55 51 o A by,
ol oolaiul 0590 15l 0y8 3 bl oly Fasy ) 5 9 g0 olao Lawgs
Wl 9 650k (85K Ghow atlogie delin ) iy
soodls Jolodon o 5l Jol> glaatdl og oS0l o
S50k 5 G35l 2 g5leslanl Ghsy oS e ol (LaS il
ool 3B g s S8 p0 (38 lie o e Ghjgel 0,98 40 LSS
2 e Ghigel b oy & ladllas 53 [P] 039 S5
RSl g xSl oy cod eplar Glall) sl
Stssyyg 5 @oblde olrsS demonsl g py (g0l il
Al asls y s

5 650k ga3l b b S Comn o 25y o ans i
oxd (5ol IS iy alogty oligel s 8553 (s
sl ols Hlas il jlgeS Jodoes Os.n)" L Wosls Julo zols .ol
@ddle) (i3Sl g 6,50k oy Co 0 )5 aiz glaibl, ob5ge]
slml Gl 5 sl F5a g &b 550l tals Gl culs, (bl

w

doddo

5 53,% (Fj cilize slais ;o Slezr B 2508 (6Feen
e 423l el 5 ot (i higel dlaz )« celozz]
oot ol Bl i giias wtlsSl L il sl lis
S92 Lyl 5o (ligal il jpde ISl a8 l s iz o o
S50k & pgmpe Slag 2oL Sl o5 SlagSUl s pg3) ol
2 ol 5 e 25l Gy TS a5l eslanl g O
5 b dags glid » balud b sl oo 59,0 plae Canl oz il
p3Y loglaiiy T &)ypot waz (S559al slaylil 5l esliza
—2ool slacld pglas 1o anals olygel ils (g Sob I,
D] S Jeols liabsl s 50l

3% o)lyen wal)lS sla by, 5l ealitl b 6,50k ai] 3 o5
3loslawl g s olonl canl 0ogs ohj90l (slopllas jo cwlul Jlus
slahs; g lgime ilucaline o Wl oo Jlud (5 50b slagsy,
Q.g)lfl ‘5.;’:)'5.0'1 oyl dngy [V] auil anils oge Lii uf:}}a]
21 Sl —omosl slaanlp g Ghigel 5l gnaz slace
5 ks oloml el bl cnl 5l solital Cenl 68,8 ade oo
[0] conl oas ijgal slapllss o 2y Y g

slrog,S plo wiile Conpopales Lol dble Glyear Gloles
s SR 5 adsl a0l b i iy Sl gl (slad >
 o¥gos g i ool b Ll b 3850 (o ya5 )5 0 Sl oo
WSS 6,5k 353 sy, 4o g wnde

2 Wl heass 1 al3dl 5 el 2300 (6 S0k o (o il
slepla o colol Pl 51 S5 ojlgen oob, aile a4l yug)o
Ol 5528 lisel ils (22 y 3 Shos (s [TIeml 0351 (55501
alio s Y10 51380 L 31 (TIMSS) o lledleyes lalllas 4o
o5 el ] Sl dilaie (gla)5iS el siols o Shes g, b o]
2l 055 0 sl sledas GE ln sszrae o
o JUd slagts, 5l g Soste IAVF] Cesl 03928 feelcibye
2 Wlg o g oBi90l Sl 5l esliinl b (5515 5 e ol 5
V] bl 4Lbls age ki 0550 il  lyime (6 jloemmilie
So & ol L3, Sulan (6l 0ns 35290 G (9,3 eIl 4 035
oo g0 0 2l 05Kl [V ] 05 co aiS astie Ban £4
avoidance ) gluxl 5.5l 4 (approach motivation) g, 05,5l
o2 g0 laisay ) g 03500 el sl o, (Motivation
Olyeas 1) oliml 0380 5 Cute S oo L8 eaiSolan (LS,
0,5y Glgise s S e g (0355590 JL8, LS, eaimdg s
s (Gamification) iSobe.S b (g5loylenl yol> Jb 5o [4]
9 S Lae g ams il 05Kl Wl oo a5 el (g sl
IFFT 0SS g | ol lS 6,5k




Z. khoshneshin et al.

OLRas g i bss 0,8

@ Cans Gialejl 09,5 j0 ligeltile Cd i Ll el eolas

IYY] el kg J S o”f Ql}yﬂui.sb
sl ).,.sb sy 4 slasdlas jo (Hursen & Bas) by g cyw yo
ol e lasls y lgel ils 6,50k 0501 sadglele 5L
sl &S 5 o5 slaby 5l USiie oS 5 L laesls (o
Sllai g (o5 slaosls @5k 5l 6 5F0k sl Oligel IS 0l ok
Gk 3l e ilu il slaacsy 5l eslizul )50 55 (el tils
ol plas adllas ol bl .l sl yglaex a5 slaools
Sl gl ible (6550l 05Kl 1 oads (g5ku leasl slaasl
Oligal zils blas Jdovgas ;o6 jekateds [VF] ol ansls e
2295 Syl il 2 (e (b 0po Do p 2l ghaie
oS s i .o slol (Widodo & Rahayu) gls ;5 50gdug Jawgs
SLlg,3 5o ol glaie pou wl oligel tsls Ghmgh ool 5o
3lam g loline Dslis 3929 5l (Sl Gdod (nl @l 3g (gl
2)95 Oliselnils bl )3 cawgie mhau ssras sl Jlos!
o0l (g3lw)lsnsl Dledlyy 6,:50L b ligel s asm g 05 ol
Baa b gosaie Sladss as Gll> 3 [TV ]ais 5 l.u G&JoLc L;)ﬁf)a
Gl o9 daaz o 4l o plnil (3l 5l (o250 S (o 2
ITY] G opws 3 Gz Gladoe 5 by a5 ole 039>
robie (e oOUT oyl 62515 4 5l Logas 53 (izmen
Consl )5 550 (o8 Slalllas (55l glaaie; ;o (5le)lsasle
Loasdlae gl 5o 05 925 (2555l sl 505 B e 5
Jsoz 5 S8 b atie 5 SealS (Lhjsel (slaylil (6550 e
2 S e g iy silularl pole b pmyp @ iy

W PR 4.».‘>‘¢).v u’_ol.s) o)° L_,’_....c) o).»ja‘jdjjbl.v

OwR9R Tk

sl 53031 mim 903l £ b e solejlant g5 51 ol (tags
ool S dled &S ugng Ly S pSaes Gley o Gl (xl
03,5 3575 150l AS LT 51 .l o0 plocl 1093 6y Ao g0
09,5 93 b (Adgh (nl (LBl S92y Joeme g (w JSB 4 olS
5 axdllas 5,50 Blaal 4 4z g5 b Guazs ol el oads plol iolos]
Slidos g5 5l 650k 5 Gieal oy o ol Sl Jds o
Sloseslotn o oligelomls Gagh bl o el o)l
o503l (Glrog T dalol joaiiile oS 8 cd iy 05500 5 S0k
slog S axs 3 15 Gilejl sleeg 5 51 (o yo Bolas & jgon,
ez Jlo blgl jo oo G Jobo o and> 00 o 4y kel
2 e s e g DgalS iieel il b cow YA Fe
Sldz plasl 5l g a8 518 <5 lae g o8 (5le )l 3l polie
S gad S s ey 03253l 5 (6 S0k (slagygesl ey 50 B Goges]
Slol g ey Slol Jisu 50 j0 sl cewsdy lresls LL o

28,5 )18 gy 15 5590 ol

ol 1) Sl g ouiiS )5 (as jo (B0 S0l G LS|
3,5 ool (235001 ()l lsreas Wil 5l Olsin cnlpby saiS oo
0]

o u;:;anLo)‘T 4o (Morschheusera, et al) )|,Ko2 5 | 40580 ,50
B es 0 e ilie ol i) 5 ) S0n 3L adllas &
bl Jiles Lialdl sl ol ol T 51 (Sl boazsly aizsls
oo O Sy g annl anals Sl o 2ol Gl 4 ) oSl b
aslllae cnl ol Rigs 09 o0 &5 Lie (aliEl g iy B 4 e
5 Ok asails e ibe)lasl 5o <o) glgl & (ogas s
e dgn )5 p Sl e oS Jsere Slilis sl 4 (byme
el 5 S Y+ ] S eoly 8 lie B 13 1 gilo sl ]
Slsgel sls Cd iy 5 03550 (s3kwlen b m5b (Kotob & Ibrahim)
hoslanal b gl cnlsols 18 aslllae 390 1, by 6250k 5
ds 055 Sy b 05 e O S o seslmm0seslote b
plxl pow aly (IS G o Gld ales )0 Glaw i )0 glazin
b letel asile (6 pobic 5l (3 S 3ol jolareds 0y )5
Gl oolid 5 S amlas s og o eolinul Lo g oLt
3,50 seayealy 5l an s b olisel il Cdiiy Gl (b))
IS s s eSS 055 i (sl (slanb sy sl
0563 Sl Bl (U150l (g5lu g3l 6 S ok sLaS Sy oS el
ol bl 4 s o5, 5l bbeaiS a8 i ST .ol 1 olieel il
S a0 Gl Geizmed S Wad e3jglma 395 b B
G50k 5o Sty 5 lisal tils S 5o yis QUls g3ls)lssle
W] syl 1, Ll

3 blise slasilb il asdllas 4y iy 4o (Al Khateeb) Cblul
Oieosy Jlpl sl il plez aly oligel bl (o2l Céytn
ged S5 )0 45 0y (sl 3T ez Jlgm To ($3L ) Sty (9051 S
ab @595 (00)) By b 50 pylez DS jgal tils £8 Jals () Lel
Jis i plgieas cialojl 09,8 ;015 hlige (50l slacsils 5
ol o b ool (gel it hsy 4 J5uS 09,8 j0 28 S
sl 3l oolial s o oyl ooty Juloos 31 ol gealis anllias
shisel Sletdy Gl 6l S5 by, o plyear hbse
2 Bl slagssl 5l oslinal 136 (e 5 009 S50 ljgal il
D]l loline g BB olie 4 pligel tils (ool iy
P g Syt silelsasl b, )“L’ on S b Jtagh
43,5 pll (Turkmen & Soybas) wlugw 5 (oS 5 Jawgs oL,
Sl Gilelnil Gite plsisa juS geose «Saa (nl b Bilke
Olsieds (60,15 (sloasl 5 lacs3l (b0l Sl il Sl g oy
oS 50 oy Al el iils olony wloals colatuwl Bjgel olge
2 53l oMIs VY 5 ialesT 09,8 50 el ils YA 5 et 2L,
@ lo s gl (6 lel gl Julowigy j25 auiisls jg> 7S 05,5
oS JysS 5 Gtalel slros S 5o pligelptils (3,55 Slyed (e



Tech. of Edu. J. 16(2): 237-248, Spring 2022 (YFY)

’f")[eg‘ra)[o..ﬁ"f..té?‘Lﬂj}o/—d‘);w‘;ak il

o 6)L‘ AL g 6‘)?‘ Soe Job 5 Ll 00 G)L‘ L
S BT oSl Ao o 5 e g el 13 s eS o L

285 € B 6)Bi°le. S)90

&3k adds ) S
Fig. 1: Game Map

S oslizal b oo 51 alaS o 5o a8 ol alo o Yo Lol (o3l 4
Oligelotils 4 (22l e Sy e gite 5 S9alS (S55gel sl
oS 555 g0 oy el 555l S VE 5 A Uslie o el ot a1,
97 d>le 5l omp el 3k 5l Al e 95 Gl o Ol Sl SO
Oy b el o0y a8 57 ks 30 (65 sloainds (g3 yrne ;) ¥
gl ge 03ls S bl (og bl 4 doye cl 4 Qe e 5
el oa &85 L5 30 S50 3L bl el amaio 3l L ol

Sk o0, il

SSB L yagtie (esl Jp) S8 b S lhe 05,5 58 (sl sl
e 5ll So e stie ol plol 095 (nl sliel (ooles &5 jLae
Lot abl) Glapiss b Gl ol & cwl o5
5o sl oo ledre 20,8 eoliiul T 5l ol pen il slaolKiws
olss slaasl | (www.mentimeter.com) ;e e Colw ;o sb cud
LYO] oS sl

B ————

.
- R

Voo oo

.
— < we

Miple Choce

1111 oo

=& |29

goiie OYlgw b IS L 6 s Jass Y S

Fig. 2: Mentimeter environment with the possibility of designing various
questions

@l elez al g hisel il plos ol (raghy (5Ll anel>
a0 Ui VYRRV Ee o Lo Lo )0 45 w0y 0,003 s g
Wb S S Sl (S 08 (g ige (pes jsliteds gy Jras
(oW Mot 5 )lmez b haw ailpny il w)loe ooz
g aig 3l (59, Bolas DLl sl p)lez aly GlaS ool
0593\t )50 5l e ad OBl (DI g ol sk
Sg (6 kel diges aiad Gl jiolejl slaog 5 Solas &) g0

g el aly Olisel il 51 ,a ¥ Jels ggaze

DML 551,513
w3l Bime oseil ol olisel il 6 pSol it jslitea;
O b mu b (e a8 15010 Juld gejl cnl o eolil
o 3l (s BB 9 Mails JoB BB (o5 oot L)
sepl s (@985l o 4 azgi L oS 09 ol ooz 4l (2L
bsgs 93] 651880 00 iy sl jslaieds 09 o 03l )8 0yl
A5l Sk (el Gope 9 Rlsme il D (o les 99
bgs Bl Clllas b ooils BL3 )| g (o9 w08 JB coog &2l
Syge 9 b oy p ool Al o alle b ralae 51 GE F) (solass
3 N0 bagi 5,50k (gal 285 18 alfails wslel anb
oS5 anilad g ol (gl ;0 45 gy 5o o0l 20l
o & Hlade SPSSYF 15816 3 1o (6 80l yge;l (slrosls Judo Lo
Glp el Cassas /AT sae aesl onl sly Flig,S W
oy ol asbigiony I (hrans byt (5550 6 Sl
ol ol 0 solazwl yge3l e 9 ogesl e 50 (YoV+) e olo
0555l 5l JSetie &S elie (el 5 VY ()l b
ol 5 el pidlge SlS b pallee SLelS” 51 il 05551 5 k)
iy e o ooliiul né o5l Lide Jlpe VY 5l LS e

i Jol IAVA sas né, 0550 s ¢S ol

bl Jes ) Jyor

Table 1: Reliability Statistics

variables Cronbach's Alpha N of Items
Learning .939 15
Approach
Motivation 818 15
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Fig. 5: Kahoot environment with the possibility of designing various questions
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Fig. 3: Students’ responses in gamified group with Mentimeter cooperation
based educational tool
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Table 2: Descriptive statistics of research variables

Mean Std. Deviation
Variables n Per Post Per Post test
test test test

Learning Cooperation 20 30.25 54.15 3.37 1.98

Competition 20 31.35 50.80 3.18 3.51

Approach Cooperation 20 4115 49.25 1.84 2.42
Motivation

Competition 20 39.60 4455 2.54 2.30
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Fig. 6: Sample questions presented in gamified group with Kahoot competition
based educational tool
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_ Distribution of observations follows the normal distribution 0
k| AN EYON 1 KA S $ob ilbiis Joos JB
PO DL el il Cas SIS ‘5735 s oD "]3 o Distribution of observations does not follow the normal Ho:(P#0)
: PR a - - . distribution
oblesS Jubos ga3l 5l and B cnl () polaieds S)ls jloline
. . M 7 . Variables Number Kolmogorov- Sig
w.:‘ ol lie J.)LS V Js» )o U‘ C.:L.J FLERW o.)LL.w‘ Smirnov Z value
Cooperation Learning 20 .990 .281
GrSob psie ;5 (illssS koS (gl mls Y Joor (Mentimeter) = x5 r0ach 20 0.906 338
Table 7: Results of Analysis of Covariance for learning variable Motivation
source Type Il df Mean F Sig. Partial Eta Competition Learning 20 .929 .354
Sum of Square Squared (kahoot) Approach 20 .894 .400
Squares L.
Motivation
Corrected 138.436 3 46.145 5.859 .002 .328
Model
Intercept 291.930 1 291.930 37.06 .000 .507 . _ _ .
Group  132.082 1  132.082 1677 .00 318 obly ($Ken (o) 08 o3l @l Jgo
Error 309.750 38 Table 4: Levene's Test of Equality of Error Variances
Total 110567 40 Variables F DfL Df2 Sig.
Corrected 421975 39
Total Learning 0.734 1 38 0.288
Approach Motivation 0.050 1 38 0.828
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Table 8: Results of Analysis of Covariance for approach motivationvVariable
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Table 5: Box's M test for the comparison of covariance matrix

Box's F Df1l Df2 Sig.
M
6.06 1.905 3 259920 126
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Table 6: Multivariate tests

source Type lll df Mean F Sig. Partial Eta Effect Value F Hypothesis Error Sig.
Sum of Square Squared df df
Squares Pillai's .576 23.818 2.00 35.00 .000
Corrected  311.271 3 103.757  30.53  .000 718 Trace
Model Wilks' 424 23.818 2.00 35.00 .000
Intercept 38.932 1 38.932 11.45 .002 .241 Lambda
Group 108.896 108.896  32.04  .000 471 Hotelling's  1.361  23.818 2.00 35.00 .000
Error 212.700 38 5.597 Trace
Total 88418.0 40 Roy's 1361 23.818 2.00 35.00 .000
Corrected  433.600 39 Largest
Total Root
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