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Abstract

The use of efficient teaching methods has always been one of the fundamental issues
in educational systems. Creating change and innovation, and using active learning
methods can play an important role in coordinating content and educational methods
(Dehghanzadeh & et al, 2013). The dropout rate and low performance of Iranian
students in national and international mathematics exams indicate the fact that current
educational approaches have not been able to convey mathematical concepts and
knowledge well (Zianejad Shirazi & Gholtash, 2019). The interstice difficulty of
concepts, skills and arguments in mathematics on one hand, and the inefficiency of
teaching methods, lack of transparency in educational goals, and the declining
academic motivation of learners on the other hand cause many learners to unable to
achieve desirable results in mathematics give rise to their disgust and discouragement.
This lesson has been done (Sheivandi, 2017). One of the active methods of learning
is gamification. The term gamification means using the elements and mechanics of
games in a non-game environment or inducing a sense of play in an environment in
order to motivate and attract people to perform specific activities and solve various
problems (Kapp, 2012). Gamification was first invented in 2002, however it was not
well received until 2010. In 2011, a lot of academic research and studies began to
form around it, although over time, a number of educational institutions still do not
use it as an educational approach. However, the truth is that in places where this
system has been implemented, good results have been obtained (Safai &
Rikhtegarzadeh, 2018). Gamification is the use of mechanics, dynamics, and game
components such as stages, badges, points, competition, cooperation, and rewards in
non-  game fields to change behavior. (Asmuni & et al, 2019). Although several
studies have been conducted in recent years in the field of gamification inside the
country and abroad, still, most studies have comparatively examined gamification as
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a general method and compared it to traditional methods, even so, fewer studies have
examined the effect of the constituent elements of gamification. Therefore, in this
study, the effect of competition and cooperation gamification elements on learning
and motivation in fourth grade math mathematics course has been studied.

In this study, quasi-experimental method and pretest-posttest design with three
experimental groups and one control group were used. First, the status of the groups
was determined with a pre-test score and then the effect of independent variables on
dependent variables was investigated. The statistical population of the study included
all male students in the fourth grade of elementary school in Divandarreh, who were
studying in the academic year 2020-2021. The statistical sample size consisted of 64
fourth grade students consisting of two classes of 32 people who were randomly
selected from all classes in the city area of one school. The research samples were
randomly assigned to four groups of 16 people. The research instruments included
researcher-made learning tests and motivation questionnaire of Aminifar and Saleh
Sadeghpour whose reliability coefficient was calculated with Cronbach's alpha
criterion for learning test, approach motivation, and avoidance motivation
respectively 0.93, 0.81 and 0.87. The learning environment of the experimental groups
was presented simultaneously and separately for ten sessions using the competition,
cooperation and team competition of gamification elements and the control group in
the common approach.

The obtained data were analyzed in two sections: descriptive statistics and inferential
statistics. In the descriptive statistics section, in order to identify the patterns
governing the data, mean indices and standard deviation were examined. Kolmogorov
- Smirnov test was used to determine the parametric or non-parametric data and to
select the appropriate statistical test to assess the research hypotheses. Based on the
results obtained from this test, at a significant level of five hundred learning and
motivation variables in each of the groups of control, competition, cooperation and
team competition have a normal distribution (Pvalue>0.05). In the inferential statistics
section, multivariate analysis of covariance (MANCOVA) and Tukey post hoc test
were used to test the research hypotheses. In order to test the assumptions of
MANCOVA, Box test was used to examine the homogeneity of covariance matrices
and Levin test was used to analyze the homogeneity of variances and the homogeneity
test of regression coefficients. Data analysis in inferential statistics showed that with
a significance level of less than 0.05, the use of competition, cooperation and team
competition of gamification elements was effective on learning and motivation and a
significant advantage in gamified environments over learning (P <0.05) was not
observed. Additionally, data analysis showed that (p<0.05) the cooperation and team
competition of gamification elements were more effective on increasing motivation
than only competition.

The analysis of data obtained from pre-test and post-test showed that the use of
competition, cooperation and team competition of gamification elements has been
effective on learning curve of the students. Findings of this study is consistent with
the results of research done by Batooli & et al (2018), Safai & Rikhtegarzadeh (2019),
The results also showed that the use of competition, cooperation and team competition
of gamification elements reduce avoidance motivation and increases approach
motivation. These findings are also consistent with the results of research by Kotob



YAY O E-Y )l sl 6 lesis 235193 Jlw SR 3 S dolibas

& Ibrahim (2019), Arezi (2020), Cunha & Barraqui & de Freitas (2018). All the above
researches have achieved significant results regarding the effectiveness of using
gamification on motivation. However, the results of this study on the effect of
gamification elements on achievement motivation are in conflict with the studies of
Turkmen & Soybas (2019), Mekler & et al (2017) Lin & et al (2017). Nonetheless,
the results showed that there is a significant difference between the approach
motivation of the gamified groups with the elements of cooperation and team
competition, and the approach motivation of the gamified groups with the element of
only competition. In other words, the use of the cooperation gamification element has
a greater effect on increasing approach motivation than competition. These results are
particularly consistent with the researches of Morschheusera & Hamarib & Maedchea
(2019), Fekri (2016), Ter Vrugte & et al (2015). The results of the present study in
line with these studies showed that the use of gamification in the form of team
competition and cooperation has been more effective in increasing the motivation of
learners than the competitive mode. Gamification with the element of team
competition and cooperation by enhancing learners’ attention, risk-taking power,
confidence, group reward, shared responsibility, and reducing anxiety and stress of
failure, has been more effective on participants motivation than gamification with the
element of only competition.

Keywords: Competition, Game elements, Gamification, learning, Motivation
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1. Kolmogorov - Smirnov Test
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2. Box’s Test
3. Leven's Test
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1. Pillai's Trace

2. Wilks' Lambda

3. Hotelling's Trace
4. Roy's Largest Root



ooz 4l (ool uy® 0Kl 5 653k oS Lin 5 ) (gilulsasb polic 5L &S Y- F

aaw g MM - Ll F i 6,500 aej] e 50 a5 ol 5l aioren ol 4Bl 0925 ioles]
D ipabsl gl 53 yho 3 5, b 5 an ol oo Bl g0 140 5| xS 0,5 (5 o e
@ azgi Lol andls ooy loline gl (6,:50L (g5l G )d GERh Seg,S Dl i do
8,5 4zl ol oo ¥ Jgaz 50 J5US 05,5 4 Cand (erd o) 5 S Lie (2ol (sloog T (5 Slee
6 p)lez b Gl ils 55 (Ll uyd xS0k p S e 5 ul) (55l lsil polie 5l ealizal
Ol 3l el 00y duo o YVIY 30 (pl ojlail 28 5 sl led o Ul jgdome culie b .conl 009y 105

el 4l )90 ooyl 453 5,

Ohigel zils jo Lol wyd cuf 05l S i 5 Culd,y (g5l ,la sl polie 1 oolaiwl Yas b
3,0 Sl 136 o)z b

S 5 055l Ahmnly puiko 30 (39031 9 3903T Gl il 51995 Julo s A Jgu

ol o F oo el a0 Egaze Ol yatd e
Bl 6)|a6;_u RAJPREN 6‘5‘)] RAPREN
ALNG ofeen YAPYY Ve FVRY \ IR AT 24 sty 0555l ygel St Soess

A2V efeeeYAAN)ATTYYY \ WITYD  d) 055l 0ge) e

¥ [FAD -IAYS fU5e¥ Y VWIAYY Ll 038l g3l i 03,5

SIEEE leee YA YORIYO- ¥ YEYING- Sl 05550 yg03] e

VWA oY YYEEYD ity 05l (a5l i e

\ATAIN ¢ I ARARARE ety 05550 yg03]

2 095 Gl s o5 bl 1 ased JLbI Glsios A Jgaz sleesls Ll 5wz b

Wog,S 505 i Olpad (510 e glas (/2 0) il oo +IFAD uf; 05Kl gl i
9 Ya/a-A ).:‘)) F Condd ‘5.\_»&) o)..i,‘ LJBA)—‘ o g as GL?U—‘ )l Oyeimadd RGO IFUVRY S99 WLQ)T
il e 55 i 555 0, L S8, a5 Bl o e 110 51 5SS 05,5 (5 o sine b
Lg e Al S99 )‘QL_:.A ugLﬂ.: ‘su.c) o)..i:‘ uﬁ"’)‘ o Mﬁ)" dl.boj)f u‘).o.) Oy S0 0
WS Ol o0 O Jooz 50 US55 09,5 & S (ool 9 25 jlie 120 (slaog S (niSlie 4 x5
Oligalzils jo ol (wys s 05Kl 5 S i g ColB) (o3lu,lgsl polic 5l esliul )5
o, £EIE S0 ol oslail 8,8 ases g oo Bl jgdone camlice b .l 009y J1A5 50 p,le b

el Al 050 32855 90 (2,8 9, (ol 3l el 00y

Olrgelzils jo Lol (s Sl 0SSl 5 S i 9 2olB, (55lu,lgnsb polie 5l eolannl Yas 3

s e il ooz b



YO WNEY )le Jsl 8 )lesis 235193 Jlw SR 3 S dolibas

U 0 5501 dtanly o 30 (39031 g 9 (3903T iy (il lgeS Julow gl A Jgu

o3l s F oo eilea FESN) Egozno A JOUEL I VOO
Sl &l G Sl ygdome &byl Sl y9done
-/2af e oY-/f ofavYIve \ OFOYYIVG o, o5l oygejlin 5l Lose
SAYS) e O0NV/F YAVY-IDF \ APSARYINS sty 05550 5051 e b
e ARA VEYA ANSY Y YYD sty 0553l yg03 i 09,5
-[fY# fees VEIAYY V- Y/PAA Y YoM-SY Sty 0555 905 e
OIYYY - \AAAL Sl y 05550 g0l e e
£1AYY Fe IOV é s 0315l ygesl

2055 Gylogine gl &5 Glasl 5l 28 S Az g B Jguz slrosls el 5 4 L

Slnog, T cr9m5T st lyed oz (615 cime gl (U [+ 0) el o VP olital 030 (ygn3losiy
VEIAYY ol F oas olosl 0550 ael s j0 a8 bl izan ol atilas 0425 iule)]
Olaebl gl )3 jho (235, 285 dm (lgi o0 adlyon 100 5 S5 95 09 )5 (5 I3 e a5
L el ails 0g2g ol glas Slisa 05,85 a0l s 10 idgh (sog,S Dl i (po duo )0 A0
a Olgiee ¥ Jsoz 50 58 05,5 4 Cad (ooudlals) 5 05 Lo (2B (sloog 5 (i Sile @ az g
Olisel ity 5o (8l oy Cdyiny oSl LSl 5 Wl silu sl ol Sl eslanl 288
oy FYIF 35 ol 03l 5 st lsf o LT ygiizee anlice b sl 055 S 136 o Loz sl
5 0ol &Ll gl Judow g 3o anmes bl auli 050 i A (5,8 9 ol 5l eCenl 00y
yobie jlosliiul (13g) fge p (e GBS (hol 4003 S8 4l (g5 o0 a5 93 (S Sl B
3550 ol s Oligel GBI 33 (2l o0 Sty 055l 5 6Tk &S i 5 2oll) g5l sl

Solds 0929 p (e ShgR ol (28 0l Jlis 4 daog S diges p> (o plp 4 azgi b
LJ"') )‘OL.M usLﬂJ u>9.>5 r:d.& L) 05.>5 \6{5) ‘;Aﬂ.x) uyo)i )l oém‘ l.) ‘L)“"bﬁf le.bej)f U"‘" )L)L\.t.a

5 =y 0Nl (5 S0l slaae;l L j (e uld) g S L (B, (S slaog S (i SShe
W85 B s 50 S 4 ol 035

Gr50b 903 it 58 o Cald) g e Lio (aldy o J JiS sog S Alin A lio gl )e Jgua

720 oliebl alols el Sl sl ke glis . o _—
; @ess  Mes >3
Y o> Ol o & lolixe S (=) —3—: :
b

FIAY -y AT JAYN! VIV OER NGOV 9

1. Tukey



polez Al (ol o0 055l 5 (5,50l Sl g Ul (g5lle Sk polie 3G & Y-p

AUAY Y5y fees VYA £IVO Jes
R SN AL VYA YIYA oS i

FIAY SVYY AN VYA SV oo,

AINY VIAA fees VYA e Jes s,

¥IVO -Y/0- <130Y VYA s oS i

-YIPY -a/A fens VYA -FIVO old,

“V/AA -ANY fens VYA )+ s, Jyus

SN SN ofeey VYA -¥IYA oS i

<1V -0/0- AL VYA YA oo,

YIo-. -Y/YO < 130Y VYA Al s, oS i
vio-. VYO ofeeY VYA YA Jus

aslao G)IQG;_M GL““ as ‘_s_,l:url BRIV RN L’)‘j.'v.‘s‘o Vo Jade slaools Lo g ayjeei b

5 =S lie iy laog)S 4 Cond xS0l s3] G 20 UrS 05 lainSike Al

CES lgse o )0 A liebl mhaws 3 99, o (258 9, (ul Jladlige o0 Sl iSesS e,

1S U8 05,5 (5Silis 4y S (cogd Zuld; 5 05 e (2B (sloog ) (5550l (03] ey (Sl

9 &Sl () sloog)S Sle zg) 65lSlae mhaw @ Az b izmen el (5)loline Dglis

@ Plne Sl Gl 5ok (03] o 5 WogyS C8)5 axs (lgioe (070100) (ceriil,
izl e

Sy 015l (903t 38 (o a9 S Lo (gl (J yS slrog S Al duwlio gl )Y Jgua

TR0 bl alolé che Gl gl S Sile oglis ) o
Yar  ombas slae e (D (Dot e

£V VYA e <JARY YIVO e,
V1P BIAR o JIARY AIYD Jyss oidls,

Y ~Y/) -[aay <JARY ¥ o e
VYA -5 e <IARY S¥IY8 aels, s
$IAF YNF o <JARY ¥ Jys o, —%
\Is¥ sivs oo <JARY Jfe oS i @L
~O/A% B3 Jeen -IAQY -AIYO ol i
YN ¥ —$IAF e <JARY ~f/0 e, Jy=s
SV F V- IAS o <JARY -AB- oS Lis

3 YN NELY <JARY “IYD els,

$ivs \ISF e <JARY ¥ e, e e

V- IAF #INE oo <JAQY Ao+ Jss




YV BAEY Sl Jol 6oleib o315 Jlus

G938 w3 dolibos

T dmmlin (5 o ctne whaw a5 bl 5ol (las lgs e V) Jgax slaosls Julowi g i b
LN SaeS (s 0555l sl e 0 (e i) 5 S Lo (B, 5uS sloog 5 slanSils
05253l (9031 gy eSilee S g5 g0 a0 p0 A0 Gliabol mhans 1 90, Hho (B85, (l 5l il e
Ll )“bt"“’ Sl slyls s °5)f u"j"LH" L s gs"""wb) 9 &S i s, LSL‘MS)f s
Ogse P 1+0) (codluld) § &Sl slrog S (5 Silee 755 (5)lobine haw 4 azsi b (rizran
b = & loloe wglas (gl,lo ey 0 1l O35l 4o Log,S ol C8 5 A

Sl 05551 (39031 w30 (o ol 5 &8 Lo gl (S 5S (slog,S Ay A lio gl 1Y Jgur

720 oLl alols che Ol gl eSils sl ) o
YL o onbas bl S (=) (=257 ad
N -0/%8 AN <Ay Y N
-YIVY -AIFO e </AY- -#1A Jyus ol
Al -0 <[V <Ay -Y/5A oS i

NAt2 -10¥ AN <Ay ¥/ ool :5
—eIVY -0/50 e ep ST v/ Jyus ONES .%
YIVY -YNo <JAAY /Ay i oS e ‘i
2N YIvY e </AY- £ o, f}
IS VY e </aY - AR s, Jys K
bas V¥ oY -[AY Yo oS i

AT JIYY “[eYV -y & ol

YN0 -YIVY “J2AY “/AY- —+ /¥ culs, oS Lis
YA -0/af8 oY “/AY- -YIo- Jyus

295 dmllin (63 simn s o5 T 5185 el 5 oa 1T s slmosls el 5 43525
o0 5l 5SS ol gesl Gw e e, g S e (B, (S (laog S slacnSibe
Y Q&*’}T o el CS (g5 oo 30 )3 AB liebl o )5 955 yao (58 g, (pl l wll e
sl foline gl I S 09,8 aSilis ) o saricald, 5 o5 ) Lie 2ol (glmog,S iz
Azl lgi oo (P00 0) Culdy oS line loeg S (1Sl 795 (5 lobae o 4 ax g b (iren
Al ead (5 bolie Sglas sl Sliml 0Kl aejl s 40 oy, S (pl Cd

S5 Al g S

090 30 0355l 5 (555 0k p S Lie 5 o) (g3l ol polie ;3L ) p Ban b pol> aghy
ol lelansl yolie 5loolaiul ol laslaeols Jdow g ayjes ol plxl p)lez 4l 5L,
Mohammadi, (2021) s Batooli & et al (2019) wlado zuls b guad cond Cold; 5 o5 Liw

yol> Limgh bl sl oy Jge oylieel ils (550l 5 Khoshneshin & Mohammadhasani



el wb (o2l oy 02Kl 5 6 S0l p e L 5 <) (g5lu sl polie 30 £ YA

s, 5l S olere a4 gl lesb 51 les oo wls Las Sanchez, Langerb & Kaur (2020) b gues
5 yolie 5l ooliinl b lssioe silolsesle Vb Jomoliy (58,5 15 5 b oS o 5,50k 5 ey
Jagust, Botitki & ) 5,5 SaS sl (6,650l d5etr 5 Sy 5o 05l obml 4y o] sl Sl
Soig0) 50 65w lansb yolie 5l oolatwl w09 opl et slacd iy 4 axg5 L .(JeongSob, 2018
555 5o S o 1) g5lulsssl a5 Slales (Widodo & Rahayu, 2019) i ,5 saysb lsi eod |,
00 (53l lz il oS 5o (el il ailes S anlive il e a1y hgy (3l ilaid 5 IS 4y
Sl 9 colad ax,a (Hursen & Bas, 2019) el 5,5uile Ll 5ol g 005 0 ob i
o555l @ a5 it GBI 6ok a8l i oad 55luslsil xS0k sladazs )0 (ljgel 2l
(Aljraiwi, 2019) s sxalss Is 95 5 5 5L

e oo Sl 5 S L alh, (53lalsusl jolic 5l ool wls laibbesls Lo g 432
Kotob & (2019) wlidizs gl b laatily cnl oed oo £ué; 0l ialidl 5 bzl 0505 2als
s yiogh oled .ail o sune Cunha & Barraqui & de Freitas (2018) , Arezi (2020, lbrahim
oyl e a4y (g holine b 655l L o5lalansl 5 ookl s e psan 45 ,sSie
ol Gl Sy 3 Sodbpe wmo e aliEl 1) S Lo b bl 55158 0555 Gl b s st
a3 1y sons Lol 5o Cege (gl LT 05 5 358 o 2a1TES e Shlt b i
oo ail 8 o 1y el s ol s g Jele (g5ke,ls 5L (Widodo & Rahayu, 2019) &S oo
& 4 g e QU (S0l wly ity (OIS )0 (el il o8 ylie 5 Colad az j2 oo oo il
G50k sl (Hosseinzadeh & Nedaee, 2022) o4 ainlg> 1o 5 0 65V 05500 5
45 ond b5 55 5,8 SIS 558 45 S e colad gl 15,0 1 S8 lis s (g jlelen sk
Sibolsnsl oS0l sladuzme )3 oS oS 15 sloog 5 hagh cnal )5 oS lasS 4 es e el
Ll 5 03,55 bl 1) 5lo; )05 45 Wl oo 25,0 o] wnisls o alnil | collad S a5 o oo
A0g Cedlad wig ) anlsl lalgs g Liel o w0 SO 4 S

(2019) slogragy b cérig 03Kl » silulensl polie 15U (ogas )0 hagh ol @b
el g a5 .ol olas o Lin & et al 2017) 4 Mekler & et al (2017), Turkmen & Soybas
ol o5leylensl polie 5l oslaiwl was g0 lid o gty pl b oolay (o Lol iegh laesls
GBS S Ll il liml s od ) sloonSl 1, (6ol Sl sos Cull, 5 oS Lie
3 ings o9 sloaly 5 Lo, JyS 4 0 s ol 53 ead (gillaril 650k slo lasees
9 &Sl yate b gilojlnasl 6,50l sladae jo sy Jloys5 5 Jolpe el jo (SIS Ul
s Jolss %0 b laclad ploxil )3 g andls 3l (wlasl 09,5 4 S (oo 0B,

2L hieel Il S G o Wil e 6559k 5 Ghjsel yo B8se 0yl S plsie 4 5l ln it
(ol Lad> g olml s San 4 51925 Sl 00l (i aelp SFl Sl (L35 plsre 4 69l
Sipgs opl mls (Batooli & etal, 2019) ail Sge jlows alins J> & jlae b colool Jgool 53901



YA W®NEY )l Jsl 8)lesis 235193 Jlw SR 3 S dolibas

ek 5 b oaFalh, 5 S s olie L oad (g3l ol sloog S otk 5 o ol i
yare loslanal ;s O)le ar )ls 352y )bl Dglis cul) pare Lot 3lulssl 098
PPV CHR RGO PUR ROEOF SIS < - [ R ICTNPOL LTIt SPVRCHUNCICK g URPS LR
Ter (2015) , Fekri (2016) , Morschheusera & Hamarib & Maedchea (2019) sle 295 L 039
Sl 8l g DA 4y e &S )l 5 Culdy Cl A s so e <ulB) 0l Slgen ViIugte & et al
D50 4135 5 Sl (a5 Jgeme Sl gl s b lyze 5 plrhb ogdi oo b <5 Lk
692 S5k polie amt lo)lnash K0 Sl 4 aisS eoly (e lac) B 1 g5l st
.(Morschheusera & Hamarib & Maedchea, 2019) .cel Ll (j5lote oS 5 ames aSlh Cus
0533l Gl p ol il Culy Sl gl i (S )like g (eedull) B o s5lelasl Sl eslinul
Ol B L S L 5 sond ol paie b g5l ls 5L (Ter Viugte & et al, 2015 ) el fge o) ,571,8
Sy Celytan ooy S bl bl olabl s pdy Sy S8 oSl arg il it
0155l SuB) aie b ilulel Sl i waSs Sl Geyl g Shlkal rals g (STl
2Basgame ol p3Y imgh cnl @l i )5 (Fekri, 2016) coul ooy yige HEALSES Liw
Shools 13 Sliae 1y ey oliselinils 4 )lel anal (35 Sgame 5 555 0so3l sz pos 97
d997me 93 alins (l 5 2l5 oo laaBly (6 pdyen e ) stalelansd (39, 9 )5 RS S5
S5kl 3k (B rme CuaiS el (5lao 90 (6155 2 peed 998 o0 Sleiiay L 59 09d o0 Dgine S0
ol jokiie 4y )0 Sla S )3 (ibaylsn s 5l esliiul poil (plaiul 0595 ;3 g a4 Glelae s
ol silelssl pobie (il myp d Gam laiagh Conl Y 09l (e (6 2Tk 5 05K
Silolg2il polie plo 5B aizan W5jlo o whlize ()lel aalsz 50 (Sladigas jo &5 line

SR sz 990 Olili S99z 5 3l polimls (las wisls

Gi‘é).\ﬁ

o 31523 (i 53 (6 ol e 5 SESIST ol o fote ez auly el sl o5 Lta b ol allise
5 olalee imgs cnl o HEALSES e I opadize b plowl VWARNFe e Lo Lo o
5 55 i LS sl

S o>

Sl 0 Zole) gl b b e (slad > DI Jgol dllie and g GRegh ol sl ol 50
Sk s

el 0 el e HE s g bawss Lol ey laan e 4l

&Lw ()l



plez al pob,y ()0 055l 5 SOl p S Lo 5 S, 5la sl polie 56 &S Y

(M5 et 3 S8 e ()l 33y Bl a5 €S 808 ol alie S gl b
oas syl (g3 ey dolihad & Glz g sasy g Byo g ol 00 Ol (2 )5 b (5o e

Reference

Aljraiwi, S. (2019). Effectiveness of gamification of web-based learning in
improving academic achievement and creative thinking among primary school
students. International Journal of Education and Practice, 7(3), 242-257.

Aminifar, e. Saleh Sadeghpour, b. (2010). Construction, validation and validation
of Mathematical Progress Motivation Questionnaire. Journal of Research in
Educational Science, 4(10), 97-110. [in Persian]

Arezi, S. (2020). Study the effect of educational games on improving the basic
English language skills learning. Research in Teaching, 8(4), 88-72. [in Persian]

Asmuni, S. (2019). Gamification and Students Engagement in Class: A Case of
Economics Students Shahariah. February, 1-9.

Barkhoda, J., & Ahmadbhidari, P. (2021). Representation of students' experiences
of the challenges and problems of teaching professors in cyberspace. Research in
Teaching, 9(1), 98-73. [in Persian]

Batooli, Z., Fahimnia, F., Naghshineh, N., Mirhosseini, F. (2019). The Analysis
and Review of the Literatures in the field of Gamification in e-Learning. Technology
of Education Journal (TEJ), 13(3), 700-712. [in Persian]

Bell, K. (2018). Game on!: Gamification, gameful design, and the rise of the
gamer educator. JHU Press.

Burke, B. (2014). Gamify: How gamification motivates people to do extraordinary
things. Bibliomotion. Inc., Apr.

Cunha, G. C. A, Barraqui, L. P., & De Freitas, S. A. A. (2019). Evaluating the
use of gamification in mathematics learning in primary school children. Proceedings
- Frontiers in Education Conference, FIE, 2018-Octab, 1-4.

Dehghanzadeh, H., Norouzi, D., Jafari Nejhad, H., Dehghanzadeh, H. (2013). The
Effectiveness of the Computer Game Numbers on Learning and Retention of First
Grade Mathematics. Educational Psychology, 9(28), 42-56. [in Persian]

Dortaj, F. (2014). Comparing the effects of game-based and traditional teaching
methods on students’ learning motivation and math. Journal of School Psychology,
2(6-24/4), 62-80. [in Persian]

Esmaeeli gojar, S., Aliabadi, K., poorrostaei, S. (2017). The Effect of Multiplayer
Network-Based Serious Games Utilization on Student Learning and Motivation. New
Media Studies, 3(11), 195-223. [in Persian]



YA WONEY )le Jsl 8)lesis 235193 Jlw SR 3 S dolibas

Fekri, N. (2016). Investigating the Effect of Cooperative Learning and
Competitive Learning Strategies on the English Vocabulary Development of Iranian
Intermediate EFL Learners. English Language Teaching, 9(11), 6-12.

Hursen, C., & Bas, C. (2019). Use of gamification applications in Science
Education. International Journal of Emerging Technologies in Learning (IJET),
14(01), 4-23.

Jafari, M. A. Kiamanesh, K. Karimi, K. (2018). The trend of changes and the role
of factors of attitude, interest and self-concept of science of eighth grade students on
predicting the performance of science based on Thames studies. Research in
educational systems, 136(34), 35-64. [in Persian]

Jagust, T., Boticki, 1., & So, H. J. (2018). Examining competitive, collaborative
and adaptive gamification in young learners’ math learning. Computers and
Education, 125, 444-457

Kapp, K. M. (2012). The gamification of learning and instruction. Wiley San
Francisco.

Kotob, M. M., & Ibrahim, A. (2019). Gamification: The effect on students’
motivation and achievement in language learning. Journal of Applied Linguistics and
Language Research, 6(1), 177-198.

Lin, C.-H., Huang, S.-H., Shih, J.-L., Covaci, A., & Ghinea, G. (2017). Game-
based learning effectiveness and motivation study between competitive and
cooperative modes. IEEE 17th International Conference on Advanced Learning
Technologies (ICALT), 123-127.

Mahnam, Z., mehdizadeh, A., shabanigilchalan, H., salimi, J., & araghiah, A.
(2021). A look at the content of the critical thinking curriculum in junior high school.
Research in Teaching, 9(1), 274-255. [in Persian]

Mekler, E. D., Bruhlmann, F., Tuch, A. N., & Opwis, K. (2017). Towards
understanding the effects of individual gamification elements on intrinsic motivation
and performance. Computers in Human Behavior, 71, 525-534.

Mohammadhasani, N. (2021). Learning by the Intelligent Pedagogical Agents:
Can Eye Tracking Improve Attention Performance?. Research in Teaching, 9(3), 145-
125. [in Persian]

Mohammadi, M., Khoshneshin, Z., & Mohammadhasani, N. (2022). Gamification
with leaderboard: Effect of educational tools based on competition and cooperation in
learning and approach motivation of math lesson. Technology of Education Journal
(TEJ), 16(2), 185-196.

Morschheuser, B., Hamari, J., & Maedche, A. (2019). Cooperation or
competition—when do people contribute more? A field experiment on gamification of
crowdsourcing. International Journal of Human-Computer Studies, 127, 7-24.

Motahhari Nejad, H., Fatehi Chenar, F. (2017). The Role of Teachers’
Professional Competencies in Predicting Mathematical Achievement of Students in



el wb (o2l oy 02Kl 5 6 S0l p e L 5 <) (g5lu sl polie 30 £ YNY

Rregular and Special Schools. Journal of Instruction and Evaluation, 10(38), 51-77.
[in Persian]

Muwonge, C. M., Ssenyonga, J., & Kwarikunda, D. (2018). Cognitive Appraisals,
Achievement Emotions, and Motivation towards Learning Mathematics among
Lower Secondary Students. African Journal of Research in Mathematics, Science and
Technology Education, 22(2), 243-253

Nasir, A. M., & Nirfayanti, N. (2019). Effectiveness Of Mathematic Learning
Media Based On Mobile Learning In Improving Student Learning Motivation. Daya
Matematis: Jurnal Inovasi Pendidikan Matematika, 7(3), 228-234.

Nedaee, T., Hosseinzadeh, M. (2022). The effect of integrated math training with
movement games on the progress of mathematics learning and Cognitive function in
students. Research on Educational Sport, 9(25), 111-136.

Pahlawan Sadegh, A., Wali Allah, F. (2009). The performance of Iranian students
in science in the Y+ ¥ TIMS study with respect to individual and family variables.
Research in curriculum planning, 21(6), 1-24. [in Persian]

Safai, M. S., & Rikhtegarzadeh, S. M. (2018). The Effect of Gamification on
Employee Motivation and Learning at Cooperative Management Training Course in
Tehran Pars Oil and Gas Company, 16(5), 79-96. [in Persian]

Safarkhani, M., kiamanesh, A. (2015). Quarterly of Educational Measurement,
5(19), 1-24. [in Persian]

Sanchez, D. R., Langer, M., & Kaur, R. (2020). Gamification in the classroom:
Examining the impact of gamified quizzes on student learning. Computers &
Education, 144, 103666.

Sengodan, V., & lksan, Z. H. (2012). Students’ learning styles and intrinsic
motivation in learning mathematics. Asian Social Science, 8(16), 17-23.

Sheivandi, C. K., Dortaj, F., Farrokhi, N. A., & Ebrahimi, G. S. (2017). modeling
mathematical achievements based on task value, cognitive conflict, emotion of
progress and academic self-education. [in Persian]

Ter Vrugte, J., de Jong, T., Vandercruysse, S., Wouters, P., van Oostendorp, H.,
& Elen, J. (2015). How competition and heterogeneous collaboration interact in
prevocational game-based mathematics education. Computers & Education, 89, 42—
52.

Turkmen, G. P., & Soybas, D. (2019). The Effect Of Gamification Method On
Students’ Achievements and Attitudes Towards Mathematics. Bartin Universitesi
Egitim Fakiiltesi Dergisi, 8, 258—298.

Widodo, S., & Rahayu, P. (2019). Analysis of elementary school students’
mastery in math instruction based on arithmetic gamification. Journal of Physics:
Conference Series, 1157(4), 42112.

Zakaria, M. Y., Malmia, W., Irmawati, A., Amir, N. F., & Umanailo, M. C. B.
(2019). Effect mathematics learning achievement motivation on junior high school



YAY WONEY )l Jsl 8)lesis 235193 Jlw SR 3 S dolibas

students 1 namlea. International Journal of Scientific and Technology Research,
8(10), 1495-1498.

Zianejad shirazi, A., gholtash, A. (2019). Study The Role Of Curriculum Content’
Change On The Performance Of Fourth Grade Students In International Tests TIMSS
Shiraz City. Journal of New Approaches in Educational Administration, 9(36), 127-
146. [in Persian]



