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ABSTRACT

CELCLINERENTE N JEEATER One of the fundamental difficulties in educational systems has been the
Received: 03 March 2024 academic decline of students in basic subjects such as mathematics. Various factors, such as the low level
Reviewed: 05 June 2024 of self-directed skills of students, affect their mathematical progress. Becoming independent is one of

the goals of self-directed learning and the necessity of the math classroom. Most of the time, students
are dependent on the teacher in math lessons and are unwilling to solve challenging problems.
Cultivating independent learners who can be curious, creative and able to lead their learning is one of
the main goals of any educational system. Self-directed learning can increase self-confidence,
independence, learning capacity to remember material over a long period of time, and students' ability
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KEYWORDS: to transfer concepts and develop lifelong learning skills in themselves. Active teaching methods can be
Self-directed Learning used to improve students' self-directed learning level. One of the active teaching methods is gamification
Math Self-directed teaching. The purpose of this research was to investigate the effect of gamification teaching on the
Gamification mathematical self-directed learning of the tenth-grade technical and professional students.

The current research was conducted using semi-experimental method with a pre-test-post-
test design with a control group. The statistical population of the research included female students of
the 10th grade of Varamin studying at technical and vocational high school, and the sample included 194
students (96 people in the experimental group and 98 people in the control group) who were selected
. by convenience sampling. During eight sessions, the students of the experimental group were taught
&4 yaftian@sru.ac.ir some of the challenging math concepts with the help of gamification, and in the control group, the
@ (+9821) 22970005 conventional and traditional method was used to teach the same math concepts. The research
instrument was a mathematical self-directed questionnaire that included 15 items that measured the
components of learning motivation, planning and implementation, self-monitoring and interpersonal
communication. Cronbach's alpha of the math self-directed questionnaire was 0.892 and Cronbach's
alpha was obtained for the components of learning motivation, planning and implementation, self-
monitoring and interpersonal communication, as 0.846, 0.787, 0.735 and 0.704 respectively. For data
analysis, descriptive statistics such as frequency distribution tables, mean, standard deviation and
inferential statistics such as multivariate covariance analysis were used.

The results of the multivariate covariance analysis test showed that teaching by gamification

in the experimental group, except for the learning motivation component (F=2.648, Sig=0.105) on other
components of students' mathematical self-directed including planning and implementation (9.524) =F,
Sig=0.002), self-monitoring (F=10.248, Sig=0.002) and interpersonal communication (F=5.598, Sig=0.019)
had a significant effect so that the average scores the experimental group were significantly higher than
those of the control group, and also the mean of learning motivation component increased in the
experimental group, but the difference was not significant.
The results of the data analysis showed that teaching by gamification has an effect on
promoting the independence and responsibility of students' learning in mathematics and on the three
components of self-directed learning in mathematics. In other words, teaching by gamification had a
positive effect on students' self-directed learning by creating a feeling of need to learn and accepting
their role and responsibility in it. The research results showed that teaching by using games had a positive
effect on their mathematical performance by increasing the level of interactive learning and creating
independence in students. Teachers, authors of textbooks, planners and educational experts can benefit
from the results of this research to improve and modify educational methods.

Math Learning

* Corresponding author

COPYRIGHTS
@ ®® © 2024 The Author(s). This is an open-access article distributed under the terms and conditions of the
NG Creative Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)

(https://creativecommons.org/licenses/by-nc/4.0/)



https://creativecommons.org/licenses/by-nc/4.0/

N. Yaftian, M. Sheybani (AYs)

GBI il Wil peo oy LSl a5y

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
44 2 7

Glad > g 5 w20 Al o590l s LBl y 6 a0l y085 0 (55w yla g3l 0 guid Ay g i S U )y

Foledl w5y B )1 (s 4] pgeo

Ol ol (Tl dgd o0 Coo ) oLl sl pale oSl ol 09,5

ouS

o diile 4l ugyd j0 lisel ils  Liamd bl e bjael slaplls jo pwlul OIS 51 S FEIREIRPEOREY
slogl ails 3l lagl Lol céin » oliaelisle ol ioes og b aile ilisee Julge .ol 009 (o,
0o 55 il tals (sl 25T 50 il (23l oyd T Sl jspd 5 el i0ss 6 pSol Blaal I (S Dl
oS asilyn o (ditee B0k ()5 iyl STl Blae Jo a4 (hles 5 wilaisls plae 4 (5L,
7ol )093 (5 S0l el (2jgal s o ol Blaal 5 aiil (liogs (550Tok (05 ) 0wl s B
Ogelle (QUlgs 9 (SVsb (Sloj 0y99 30 e 55510k slp (ol Cudyb (Pl (i 4 slosel Wl o0
Srplss ghe Gl caz wes anag (Ul o |y sedllphle @Sl e 5 (R pealis JU 5o
S3lolacssl o5t 4 sy o Jleb sy (sl sbgy dhaz 1 iogai oolitul Jlb lass, 5 lgise olisel il
& o2 al igal il (2l 58055 2 53l lscsl gt 4 5 S g 0l gy Ban e
ol glad > o

Solelanslr 2855 S50 olsS 05,5 L 903l 0903 I b b g stalojlans osed @ ol gy
09,5 5 %) 59el 20 VAY Jold isad 5 (uslyg Gl gt lad > 5 (538 000 Al 20 plisel il |y (ragiy
b talesl 09,8 Dligal il aiad QL s 53 (5 5eSWiged Sy 41 45 95 (U35 09,5 58 W 5 (tales]
9 pgre P9y IS 09,8 50 5 Bud (higel (s3le)lasl SeS @ Ty (b Sl il pealie 5l ciSt and> A
a5 10 Jols (2l; (g pely095 sl (GRogy Sl b a8 5 e ool pealie Gle 35 sl (s
Ll 5,8 o s pSesladl 1) 608 o bLS, 5 (5,Wsogs dyxl g (55,40l (5 uSols 05,550 slodalze 45 o
5 Sxotelin s pTok 05Nl sloadle sl lis )T Sl s <IAAY Ll o2l 5 al055 adi iy 2lis)S
S osls Juolows (sl ol csar <Y+ F 5 o IVYO o IVAY o AFF 5 as (60,8 0w byl 5 o Uaiogs 2]
Jelos 5l gajl 51 (blail ol (15 50 5 Jlre Bl oSl (Sl 3 58 sla gz aile o Lo
A oolawl o pitie wiz il )lggS

4 eotlesl 05,5 30 (3w lasil o 4 5 oS 0ls (Lt o piteniz (ily)lssS Jelow (yg05] b
oz 5l higel ils 3l 6,ml055 sloailye L (Sig=+/)+0 F=YISFA) 5,50l 055 adlge 1>
F=0I03A) (65,5 cpws LUl 5 (Sig=/++Y F=V/YFA) 5 Waings «(Sig=+/+ - ¥ F=R/OYF) |21 5 (o5 eeliy
6obolins by S5 05,5 51 ialesT 09,5 Sl yai eSiles a5 (glaisS 4y ol 4 il (g Ioliee 3G Sig=+/+ 14
g jloline Dglas Ll 28l al8l alejl 09,5 )3 (6 3k 0250l adlie (poSls (e 9 090 fiien

s 5 Sl ) 55 53lolsssl oged & Loyl 45 ol oLt Waosls Uulowigty 325 gl
g 4y 5 50 50 o ar oyl r-‘L‘ 2l G0l )05 6,50k alhe a5 23 50 ipel s (5,50
ol 650l p st 5l T o 095 Codyte 5 25 U3 5 6250k 4 5l el bl b (3l lyest
5 ol SOl gl (IR L il RS S b Ghiael &5 wims e (Lt ey @l o )ls olel ils
5 Olyaeb oy GlalS Hlase (s ojle oo 5B bl pol; o Sae p ligel il jo IMawl sl
g dieo sy ySl> el @l il sBisel slaby, Lol g Ssutn S il e (B0l G e

VEY sl VY bl ye )b
VE-Y olo,5 V8 i s p5ls 2,6
\Y‘Y',,; ¥4 :C)Lol CUJLV

VEY olo,e YV i b ndy )b

igualS 55l
r2ls> s 5ok
2k, s al0e>

sl

2l 5ok

JM‘ m.\.l......'\jl-ﬁ\‘
yaftian@sru.ac.ir &
Y -YYay.--0 @




Tech. of Edu. J. 18(4): 829-842, Autumn 2024 (AYY)

Vet sl oF oylods A ale o g0l (6 y9lis code dy piai

Sl 00 has5 e Sjgel Ban o yali0g5 (5550l g
B850l oy sisel plamsyp ol Shaal 5l S [4]
OS5 S 3 weilys g IS gl wllys oo a5 el (e
oz ohyeel Slaal a8 bul 51 V-] axsl olases s puSeb
ssbar 1y 955 5 xFol wnl B b wisd 5T il Glisel il sin
S el pagh mls elely V] s ey poe Jites
SRS 9,5, ol by o (lisel nils yo palioes S0l
) e o 5 ibaze o Jllow (ol S5 b wlgi o 5 oo
@ byrye Logil ligel il jo palio0s 6ol &jlee 0o )|
Ol ol o e bl | Galiee Slalllas bl (s ool 055>
ol 5o Slidios elul y ilesls Las olygel isls ool é i o
J> 50 cpaligs 5ol ;0 YU slacs e b l5gel sils o9
DY g 0TS o e Gligolitils S0 5l e o3y Sl
allesls lid 0g5 gl o (Alotaibi & Alanazi) ;LY g oobsl!
ouiSTy ool pedlie a5 onde opl 5t Wig o Oyl cpl &S
ol b il o ge Wil oo K00 O jle 4y alS | s
@ pstws iz IV ] st oeis (0l podlie oS 058 g
Olhgai b canl o3 Sledly ) 5o gl s iy (il jshaied,
5 0310 ek (S o B8 0S|y 1) )] peslie a5 Slosl, 5l o]
GRSl Dl S IS e Ojgo | DLl ealie
Sy 50 095 ELBS I L aes e o5l ligel jiils 4 uali0es
SialS 1y T adde pac g ol sl o [VF 1 V] oS solinal cledl
5ol cud b o Plial i 4 slezel Wilgs oo 3,k 51 V0] ams
U5 5 oSl G5 Gley s o e psbl sl
resdlebsle T3k &jles 9 Sl 1 pealiae JUl o ol5gel 2l
ok (i b el s cizen V7] was dnngs (T 5o
Langs oot 3l GISS 5 Jsloo b ol 305 50 diens ¢ ol 055
225 plxl Cgllhas 926 4 095 slaoUly 4 4295 L1, )52 9 ples

DVT S sS04 y2eS g
b Gl pLisss Lwgs il e lisel il sl 550k
Sloml lisel il 5o Jatas (5 S0k 45 355 (20 4l b tee
4SS slp R0 S hugs sl adees Lo cpl 08
slml ol55elile 055 Lansgs auly adly 5o aSLy 05 plowl 550l il
S 5 el Sl 5001 2308 (6 58l ,095 (gBlge 5| im0 Lol 05,8
@lse 5 )l 3 Jle e [V wils 5L o) Ses S8 4
laBle 5 bles g s plao 4 diasly (2l ) w3 58 Blygal sl
3 pelols Samdy [ Wl 5ty Bls o 4
5 09 50 melie S50 wilo (oSl y (B0l 059> 50 ohug 4 xSl
4 oeizmen NVA] 008 o 3l ol5gel ls b > Ul 5
» yﬁ*’*" Ohgelotils (BLs)l jlee gl (23l conle cox
wed pali3e T3k 4 sl bagl 5 cwl Soml ol
S90S Juted Sy lsiear plre Zupabge cnl 5o [VY

w

doddo

Sl psle 5 09 Sl 5 o0l e S8Am L ojgl
@ bgye el 5 T3k slaghs; b asxlye o GBS0l
IS Dol cmal oy S o Joe 6552 w055 (5550
sawie milie 5l auslgl a5 el (pl YV )8 o ol 31 Lol sla Wl
Sis g 23l sladles 2 VY 08 )0 6ol [V WS ol
wab oLl (razs lyime T3k 2 odle el S pate ol
ssba 093 slaaisgal 5l waims aslsl 6 uSol 4 e a5 wsla
olisl S5 alox 51 6 T0b o len 5 ;S5 g S osliiul F5e
Slp 1) A sl e o bl sl s @lae J> & ke 5
5ok ol 4 55 GRSk el ple [Y] aiiS slowl 555
U] s ls pealyo95 (6 S0l &)lee aiile canlio

Ol zge & a5 05h 00 iyed ol Glgisar palioen 60l
oS 1) 093 6Tl il (ol g b calem 2l o L ol
I b s el arlie S oo 98 |y 5,50l CBlaml wains oo
Sl 1) olie 250k slaspal) anled oo Gund Tk 2
@S Gezmes 5 WS o 12l s QLI 0 ol Wb a5 il
ol g opdle [F] wimo o 8 b)) 0)90 1y Gliags 50l
0% a8 Ceal (63,Shee b &)l (s Gl eal 95 (550l
S5 gy g 085 (o0 JUis e 5 oy 2 50 Sz s leslitul L
bl [0l sls Joe Sl w93 (6 50b slajls &) 5 ol%s
S5k wnl 5o e Sol Pl jealioes 63k (i)l
sl 13 BT unlyogs (650l Koo le 4 [F] sl 55 50
2 Edste glaadlse .l Gl e b RS Bagas b il S
9 Syl (5ol GBSl 4y aS o)ls sgry paly093 6550k
IV] S95 0 bgpe (63,8 cpm bl )l g 355 5 o )lai d 2

oS s GLS Wl pealyd93 (650l Ojles a5 SBWSL
) 093 G0 Cales crlnly S (b 1) 095 xS0k Wil o
Jgrme Wilod S proi azsl JL3 0 o5 bxil 5l g wipS (o0 )5 &
5 o o bl Col ¥ Cudbge glp a5 ) axil a it
ok b ol AL IF] 08 s oage 1) 055 (5 S0k sl st
Srs bl g Jad (spSolk anlp o aliess g pSel VL
sl ¥ araly bl ol &8 Lae ol @ saiten (J sS0g5
9 JeloSgsa (llys g Jis 000 650k slacald el
Sy I 1) 053 6Tk @ baye slacalled sl sl
PB Lol ((Shy cnl 4z by Cwl (hpowsss ol cnl Ko
Ole) 9 s (i | 095 (6,:50k ;0 5L 9,90 9,150 09y inles
653k & Bl g 05 SilasS’ S8 s ok sln |y 093 65505
53 5l 6ol @l e 4 i) sehines Al o g
OIS cenS (sl (535 05Kl o] 1y el S8 cnl (slay Shg
Sl )0 a8 Wi Jo gl 5,50k sloo ol 5 lis 5l 5 55l
N 5 7laiss oo aioo g 258 00 sl (6,500,



N. Yaftian, M. Sheybani

W) (s il pg0 o LSl

S5l 5o bzl e g s wals (6,50l (gl (g i Gl
5 4Ble JlBl czse rizmen [TY] 33laige jo8 Gligel ils 511,
@l 4 Ghows @l |y ol 5 0sioe xS0k 4 bl o5l
L g ileylasib [P WS e et e deass
| byl G bl lolids oSl 5 ams a e 955 5k o)l39e] Sl
2zl b (53 g3l 09md 4 395 50 crizran [V F] S s ol 3
AT 53 055 lgts 5 G5 U5 5 550k 4 5l ol
a2 b Wlgoe g )l Oligel tils jealiogs S0k (ke
ol o Y0 5 ¥V 09 05 cnl j3 (6,50k 4 o] it
L sl Ll B SUBGL 52 L g badare aen 50 g3l )lgissbe
5 0T 5l eslinl g0 oo 5 5)l8 5l ool L ea | 1 g5 o0
I3 &S I s sl Cule oy Sy Wlgi oo 5y5k8 Il LYY s,
9 oz b 55 5095 () ladels Wl oe (6,9l e
S eolal gblie 51 (S5 abl alie byl b skl (b yes
(S Dygots GEASES h oS cwl ] gyl g lalyl
Oty 5 ialld plonil Sz rizpen s Collid 50 i
shagy sbasl [YF] Wl 1) 5 sSlas wwens mab @
aS wao oo lis (Mohd.Yusof & Shahrill) el 9 Crwgyases
o) e il ligal il Spt p yglid el b s p SOl
S edliial n (oS5 ilalasil @RS 4 bl YV
Syl 1y ed)S ool Wl 1) g0ldyne 5 (5,5l8 slalyl
S3lolasil «@lye [rAlassu oo sp |y plissl il sl
5 Shigel o 1y s 5 waz sl slaig; g s b Wil o

Lyy] ss slm! (3,9
O ) 60393 5 53l ool o9t & (5 55T Lagtaghy
owli8l Cyz 095 imgh 4o (Yang & Chan) > 5 SSL wslools
slr 45563k ek 5l lisel s (2L, slaallss 5 sl 00>
B oo cdbogle a5 ¥Y «jrmghy ol jo .00 S eolatl Lok, yuy0
o al lr 1) S3lalasil ogad 4 oy (LSL) plae Dlgreas
Sl mho a5 o las Gdss ) b agles 1
59 5 oLVl Yl cud wisl il LS 4 cans olygelisls
Gilslassb colas Bua L 1) 595 jumg3y (Palaniappan & Noor)
R s 2550 (DU las iy bame S o pel0s5 650k
ped Jlo lgmails 51185 YA (64, a5 Lumgh ol mls ol
U il oo 5l oS pasie b plal oulid IS
Spand [Pl sg B0l elegs Sl sl
reoli55 6253 55l ok 3l s gk 5 (Lindberg)
Jbo shcaalools S8 (s 590 Sy cnl b s Lo 7 50 1,
0L Badod ol gl el oa 03 Sy ey g cnl VoY
015093 650k 5l am a3l lassl SeS 4 o8 a5 0l
L] ol axslias 56 0380 5 5, Uaisgs ¢ o podedes slal

hygel Bas o390l [V] a8 o 1) 055 (2 peal 095 (5 S0l
Wb olgel zils aSly ttans St slagss, b il Juis! B e
o Blaal 51 (S D] s s il s jebay wilsn
2 ohgelotils paliogs 6,50k slac e anwg () Ki5ge]
w213 L il o olne (5] 05 o (o2l Gy (IS 5 oljsel tils
o]l 4 b asn jo oligel tils a5 Jlgls .50l sl o48,8
oimen ¢ [T] a8 0olel i (6,:50L (sl 1, LsT s s (ouw s
L) taamd (oygp 955 ;0 1) ollgs (I b ass 0555l 550l zils &
SrSol Shles 5l 6V zokaw lls (SYL 03551 L gel il
S5k slaghy) 4 Wlgi oo plao (cnl » odle et 55 yal 095
1 sl ols (69,8 cm bl slas loe Wlgt I oS azg3 canlis
a5 08 oo ol 1 oylsesl ol Jlad e y05 [V g Ve ] stises 0gu0
ol a5 Sloj sl 0as sdalice 5 axiwa Codled 115 0 50l ils
a3 o 3,553l 5 WS o 4z g gl SIS sl & sy o Sl
S8 Lt b 030l o0 bl @ 5 058l g0y Colled a1y (g0l 2l
Soetp Slp &5 ey o Jled sla sy, 5l S A] aal aals
GxSIS w85 sl Gl @l saTol Ol
el 55l ls650

05253l al33 (6l Gigel 5o anwgs Sl 50 9,505, S5 (55l lscsb
bl 1) (oo g (ou)d Glos)lhe 5 pualie oo 2
5 o 59,5 5L s a4 Bro sileylassl IV sms o300l
@lraias; 0 63k (Ll pelie ) oolinul 4l 51, Plasl
Ol g al 0s2ga 455 65L ame B ai)l g5b cunle a5 ol
St o Kaagy [YV-Y7] aiS sbul 95 o> o3l o Laoe
Jls Glsieds g3k ool polic jloslatuwl g5l la g5l Lol onylas
S8 4 lgiee a5 Sl polie 1503 5 oy el slitel (6525 @
Gl Ol 0,8 Clis cdled 4y bos | oanSanas IS o]
Srgas @ledil glis 5 358 oo osliiul )5 plxl gl ol 3l (52525
Iyvl Ngd oo S (53 o),; Aol jo aS wes gl jslis
sl 8,3 B asS oo ol 1) el Sliliel 55bl pimmon
Iva g YAL aiss aslio 1,50 b 1) 095 iy

czge ik S b hisel & wims e L L iaghy b
Jle olgreas aS o 1, dlase jigs algn olieel sils b 0gd o
anl 0 Sl @ axg b oledl, (s )0 Ghgy ol 5l ool
oy ol o Slas 5 cde W30 b Lals RIS
GSes Silean [V ] sas o ol | LT Lol ) oMSLie g 0,138 o
GrTl 5 o oo Sus, 5l (o Ol Wi e 55l lssst
lds 505 Clis g oS lie 6l o] Gus a5 558 Ggane

35Tl e, 05 gy cnl b IV T el ol5gel zils sl sy



Tech. of Edu. J. 18(4): 829-842, Autumn 2024 (AYY)

Vet sl oF oylods A ale o g0l (6 y9lis code dy piai

09,5 1 ;503 ;5 WA 5 Gilulasil s S5 b ialesl 095 5o
i igal 1 (2o medlie 5l (o250 oS 5 pgspo By, @ olsS
5 &5 2y Gl alptuy Sl leesls 5y5laer oz
o) e 9 0B oolitul wgr 4355 VO Jelt a5 [V] ek L
oeizmed ol 039y [FY] o an 5 o (g unl 055 aslijinn
Sl 0551 ol aloz 51 Jole ¥ 4y sl iy ol sloaysS
>l g spyaebpn Jole (& bV slaays¥) (Learning motivation)
g Jele (A b # (slaaysS) (Planning and implementing)
608w bliyl Jele 5 (VY U A sleays¥) (Self-monitoring)
00l s (VO B VY (sloay8) (Interpersonal communication)
Aol 0,8 e LSl o Wb a5 cl gl (g p S0l 03Kl sl
O 5550 e Sl (1 958 (sgm 5l (LIN Gl 0K
Sl 95 58 05Nl obnl Gl (S e 5 Ol sl G 5 clled o
Slaal e o 2Uls plsiea L2l s rasly ol 5500k
Ble 5wl slasyal, 5l eslitul 5 it jsbay 550k
AT 5 sy ol (5 Sol sl 55 g ke 550k
o cdled gl msY il g Olge 4Kl (gl 0,8 alisd 4y alind
28y byl (ylasgs S jsbay wiS Lads 1) e slaaadse
> o (nl jo oS sl (65 0b @S ol g Sl Ul L oy
5 SRSk S 393 hnd bl I (211 L po Sdlear jaelils 4
@UlF (3P o bl seboe Wl Tk @b aslllas
Sl 395 idls 1) gl M 50 1,0 b Jeles sl l5g0l iils
Om i) S poe 4 et QUIE 2 (63,8 G BLSlenl p ogdle
OKed g b i 5o V] sls o)lal bl e o 50,3
ligsS ST ok (s el 055 Al Gy bl (o) T L FY
S8 4 Wl lade 5 /Nl sl slaasS S sl
5 Slos> Izl g s aelp (s T3k 0p Sl sladale 51 S0
VOO g VDA IAYD IAVY s S & 65,8 o bL3))
PP C S N A A BROR PRI 3
Ll ladyor 5 (8 o0 arly ol3s0l il 51,8 Y (59, adliins
Cows 43 IAAY iy sloagsS IS ol ¢los,S ST 5wt
5 ologs 2l g (65,4l o5 0k 05K (slaJale (sl g ol
5 VYD o IVAY IASS ol oy ppolie ol (60,8 oo bl |
Wb Glieel il ol ais § IS4 del sy j0 0l Jol> /Y- ¥
el 5 S (slan S gy olaio b 1) 425 58 b Cblge e
cinls 53 om0l 092 050 ,8 go e €pilline el b il
& pdlyn a5 Fopidlye Dopidlsn Self &0t &) slaz s
o35 4055 aali iy 5 052 Voppdllone SalS 5 Y=illine F=pilline
b oo g oligeliils 5l aslb i sla! ol s o el
Sz iy Ceadle |y 095 a0 )50 435 5 aliley co L) Loy
05,5 55 o 3l Glisel s (52l sremli055 i lomins
A o 3ke)lasil o9 & eyl sl Joo & (9051

4 Cewl (a8 5550k 5o (sl 055 &S LS g oo Egame 4o
OLsog> 5ok slajls g wolie plolid a4 ol i) GBSl
gz 1y 6 8ol oo paly b T L aes e ojlal o g, )l g oS 0
Cootl 4 azg b FY] Wi e ool sl 4 o,
Wi g fhe Jele a5 Lol saly055 o 4 (g paly0ss
Hodlis slaiagsy cionl 6,50k 50 ligel il 0553l 5 Dl
Sl oals plowl (L2l (s 5e0l,095 5 (5 pol055 ae) o (g0
Sl 095 o Sgupy S 1) (aliSte s j05 slrogeds Loyl jo 4
@ (o5 42y Gl gl ;o Ll rilos Sl (2L, (5 pal 095
S50k mhe Gl Cur ilelasil o A ey Sl
S8l ol sloiags 95U uioren (al 00l o181 pal 005
by 0 )3 S99 ohg @ (B35S S99 (sin &
S ol cdl b iegh mee a5 il Jb o cpl laisls
2 005 % s ralgs n silolasil ogad & me)iS b g
ol Ghagh sysly s 5l aisl wsly, Lol speliess
ooliinl b (fm (o5 5 D90t 53be I3l 09 4 e 5 52
cxge oS5 Gle)lasil el 655l g gy5kd slaylnl )
oo g (65leslses 3l £55 99 ogilly (sblze 51 ligel stilo b g oo
@ eizmed 5 (YAl 05 o Oli oy T (sl 1) (6,570 4,25 5 Wig
plml )5 Gyt So S5 s pskd s laylpl 5l eslinul o
st 5l BT coeal s a4 axsl atsls wys slacyls
5 2by sl slelisil et A s 65 50
Slihod il po3l o 52l (S50l o a5 Sisel o of slaadlse
S ool Oy gl Ghagh ol Sygps aiey cal o i
sr2ho9> 2 Gllasil ogad 4 e yas Sl eslitl i ]
(sigel b b aiS gy | T L e laadlie 5 20,
2l g Olelae on i g pales 4o ye ghliicele (s ol 4k
sl g Saz y0 g wiS eslanal Bl Sl ese cnl Rk
Ny oyt 2y Ghie]

o9 12l 6550k )3 peal g3 (6 S0l ik Cenl 4 az g3 L
o9t & s Ll &S Sl g (nl sl (Pl Jio 4yl
20 aly gl s (LSl sl sleadlie » sile sl
Sl A5 51 (lab > 5 8

ORI H (N9

SESS a Gl slogaly pagh Sl @ gl e
B oy Sy5e adlie ¥ L L0b; (5 umli03 adl iy slaasS
o5 A ey (GBSl pyp ol Glegh Ban L8
A by 4 a5 o Gligal ils L2l s palies  5le sl
ansl b ploxilolgS 09,5 b (y9e3lim 5 o903l ik b (stalo)]
Ol g sl > g (8 wao b 5 ligel tils (imgh (sl
25 AF a5 ogs ligel ils pl 3l ;a8 VAF Juld (g,lel digad g (yualyg



N. Yaftian, M. Sheybani (AYF)

GBI il il oo 15 LSl Sy

Lol cudlad Jo cigly o poginsS” e (5 ip2el del>
b (55kulasil slacusy sl 5l eslinul

CYlg o g laaysly (Sl slacensd polie o jo jodd dul>
o el 5l eolanl b poyle) wlasl oz b (20 5liial clogy e
SRS s el (Vs tges o 5 classy pn po5i
Ll 50 pamye $BSS; o b I S ooy 0Lk (5,
Shosliiul by silre Dot plodgy ped j9,0 pide dud>
) jael ls elaizl Al )3 oad 3l gk slacum sk
(ol

nli il sk ) S5 s smsilital oy il
P

B Y ) V-4 PRY-SY CU-BOv- g L1 [ RS V30t B PR X WS-8 B R LW
th o b lite S¥lh gaiiphs slocSl o Sl olyisa
25kl 50 09 Jlge gelans 05lals b gl Jlgs p jlital g ils 13
by ol oads 4ty ()] (59, ) o el ade ((S5) sladils
oz 0313 oy 5y )] b canslitie G ol gela 4 4295
55 0 Wl g b calito A B Y oyled 5l 5 ljltal
Gk ALl L oS 35 095 2 4 pgate i b slag ke wb
s, 4 b b o oolo ligel yiils 4y o)lins glocnz oo
San 3 Gy sl skl plgreas plaS 5o 55 (3 (sl gy ol
2 S sedllS asle 5o S5, slbe S b5 15 eslitl 50
b oWl 5 o Y S 5o sitls |l b cenlite jlitel colas
ol oo ooly lis S gy el Hl58le 5 51 eolanl

S cstalejl 09,5 4y ands £ Tojb and> o ley Goe 4 anl>
0318 bjgel (Gililie (glaonns tomie) (b 5l e pealis 5|
Lo oS5 Ohgots Gilajlasil oged 4y Guoyod Slad> 0l
@ culie 3,955k > o )3 a8 2l (65l 8 5 (5ol (Lol
Lo cwlio 9,555 0 0gdle olge 5l sy 5 ol ools (56l juils
0 b @ald SVlse Jo sl 0jlsd Ceo B a5 CuaBae &
Iosielisil @ik olie 5 Sa Glp ol Glegh
gy gl ool g b psliiel g ool (g5lu loisil slocnsy sk
0y g oo Cuslo g3l 10 pogm o ) slas 1 oolail wile
9 Jyene B9y 4 peolie el o j35 olgS 098 )3 b oslirul
2 5 3l 5l ol 5 lio gz dail 53 1285 plonil g o
Lzl osaslim 05,5 99 55 22k srplosm 2 ilolassl osed
Stalesl 05,5 slr silelscssl ot & yad l2l Sl s
el ) Oygots

WYlgs (53,5 ol sl 3k bl s p)lex Lo 590 i S/ el
GeeBgrgle; b (230l

by @S cld o 5 alis Come )i ipg0 ded>
goles b mople; (asr slae S (2ojlel

SlS cdld Jo sl So Bl paghe ) jepe dels
Celo jleslatnl b oole ccanz g alb slas oy b o0 3Laul
bgro DYl Jo 5 dusly SO g porde ()8 )l s
el jloslaul b pople; (s 8lS sl Jgs b aog,S oo 3Laul

L

Silbwlassl wlude jo asjloel ogo ) S

Fig.1: scoring method in gamification
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For the similarity of two shapes, in addition tothe
equality of two angles, the ratio of the corresponding
sides of the two shapes must be equal.
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Fig. 2: One of the questions using power point
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Table 1: Frequency, mean and standard deviation of the experimental group in the pre-test and post-test

(frequency)  Jlgl,2

deed sl lges > a5 o s 43
(standard ;:;;]) ileo LS illo s il il SLls - o) FR:
deviation) - ) P E (level) (numbers of items) £
(strongly disagree) (disagree) (agree) (strongly agree)
(undecided)
1.211 2.72 21 17 33 18 7 Pre-test 1
1.337 2.96 19 15 28 19 15 post-test —_
0.731 4.39 1 0 8 39 48 Pre-test 5 -
0.991 4.14 2 4 17 29 44 post-test M g
1.105 3.65 6 5 30 31 24 Pre-test 3 28
1.053 3.80 3 6 28 29 30 post-test ] i
1.355 3.13 15 17 25 19 20 Pre-test \3; £
1.114 3.51 6 8 34 27 21 post-test 4 g
1.111 2.83 13 21 39 15 8 Pre-test 5
1.209 2.97 15 14 38 17 12 post-test
1.106 3.09 9 17 36 24 10 Pre-test 6 _} - B
1.089 3.16 6 20 35 23 12 post-test 3 5 S
1.032 3.20 6 17 33 32 8 Pre-test , 2 wE
1.078 3.38 5 12 38 24 17 post-test e f
1.296 3.43 11 12 21 29 23 Pre-test 3 —& :g g-
1.290 3.49 8 16 20 25 27 post-test — -
1.197 291 16 17 31 24 8 Pre-test 9
1.220 3.08 13 13 38 17 15 post-test @
1.015 4.02 4 3 15 39 35 Pre-test 10 Q\ 'g
1.049 4.07 3 6 13 33 41 post-test 2 =
0.985 3.70 2 5 38 26 25 Pre-test 1 i g
1.074 3.76 4 8 21 37 26 post-test Y <
0.957 3.68 2 8 28 39 19 Pre-test 12 2
0.951 3.75 2 6 28 38 22 post-test
1.202 3.42 8 11 32 23 22 Pre-test 13 3\ E §
1.196 3.51 6 14 25 27 24 post-test 3 52
1.442 3.34 15 14 19 19 29 Pre-test 14 g g 2
1.296 3.56 7 15 23 19 32 post-test o, é g
1.169 3.53 6 10 32 23 25 Pre-test 15 ’30 ég
1.098 3.88 2 100 22 26 36 post-test ©
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Table 2: Frequency, mean and standard deviation of the control group in the pre-test and post-test

(frequency)  Jlgl,8
et OeSilee eSS e odlgeds " LS Ao e lady 650 ol b e
(standard deviation) (mean) il ol JETERY Lt poflge Slo (level) (number of items) (factores)
(strongly disagree) (disagree) (agree) (strongly agree)
(undecided)
1.314 2.88 27 12 41 22 15 Pre-test 1
1.290 3.01 20 18 38 23 18 post-test
0.784 4.18 0 2 21 48 46 Pre-test 2
0.956 3.84 3 6 28 50 30 post-test = e
1.178 3.54 8 13 33 34 29 Pre-test 3 S °l§°f~°5“'
1.208 3.49 10 12 34 33 28 post-test learning
1.318 3.11 19 17 34 26 21 Pre-test A motivation
1.252 3.03 17 21 37 25 17 post-test
1.191 2.70 24 26 35 25 7 Pre-test 5
1.163 2.74 22 23 45 18 9 post-test
1.121 2.79 19 22 50 17 9 Pre-test 6
1.127 2.73 21 25 42 23 6 post-test |)>| Gyl
1.210 3.09 15 19 39 28 16 Pre-test ; i
1.138 2.88 18 21 43 27 8 post-test (planning and
1.136 2.95 13 29 36 29 10 Pre-test 8 implementing)
1.270 2.91 20 24 34 24 15 post-test
1.209 2.95 15 31 28 31 12 Pre-test 9
1.142 2.73 21 24 47 16 9 post-test
0.982 3.86 4 6 23 53 31 Pre-test 10
1.126 3.47 8 15 28 46 20 post-test G))Uamy
0.969 3.45 4 13 41 44 15 Pre-test 1 (self-monitoring)
1.071 3.47 7 10 42 37 21 post-test
0.989 3.38 4 16 44 38 15 Pre-test 12
1.026 3.29 6 15 51 29 16 post-test
1.270 3.46 10 18 28 30 31 Pre-test 13
1.213 3.35 11 16 34 33 23 post-test &80y bL3 )|
1.418 3.15 22 16 28 24 27 Pre-test 14 (interpersonal
1.364 3.05 22 17 33 23 22 post-test . .
communicatuion)
1.319 3.39 6 10 32 23 25 Pre-test 15
1.362 3.32 18 11 34 24 30 post-test
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Table 3: Descriptive findings of the mathematical self-management components of the two control and experimental groups in the pre-test and post-test

(std.) Lo Gl >l (mean) .k (group)eg,S (level)al> 1o (self-directed component) g ,al 045 gloadlse
(examination) o]
3.813 16.60 o -
(pre-test) cyge| yius
(control)eleS ’
4.010 16.83 B (learning motivation) (5 ,.5sb o 5.5
(examination) yislo;!
4.229 17.17 1
_ (Post-test) cyge| s
(control)olgS
4.238 16.50
(examination) s Lej]
2.436 9.66 o -
(pre-test) cyge 3] i
(control)olss )
2.641 9.05 . . ing)l | R G
o o (planning and implementing)|,>1 ¢ (3 a6l »
(examination) iy Le ;!
2.618 9.90 T
_ (Post-test) cyge| s
(control)oleS
2.641 8.70
(examination) s3]
2.720 14.23 o .
_ (pre-test) cyge 3] i
(control)olss”
2.520 13.89 P T
B (self-monitoring) 5 ,Uaiog>
(examination) iy Le ;!
3.185 14.50 7
_ (Post-test) cyge| s
(control)oleS ’
2.940 13.15
(examination) s3]
2.712 10.23 o T -
_ (pre-test) cyge ;] i
(control)olss”
2.724 10.23 . . . . .
B (interpersonal communicatuion) s 3 0 b3 )|
(examination) iy Le ;!
2.492 10.82 7
_ (Post-test) cyge| s
(control)oleS ’
2.872 10.04
Osilom 9 093l 50 o2l Gealoet leadlie (SniS s (Soz F s
Table 4: Skewness and kurtosis of math self-management components in pre-test and post-test
gz Lo . . . .
e ey e s . Sl SNzl el < . "
s 4y FoetS o o> xS Sz 035 e il
. . (kurtosos (skewness -
(kurtosis to error ratio) (skewness to (kurtosis) (skewness) (group) (level) (component)
N error) error)
error ratio)
foles] = —
-1.25 39.0 0.488 0.246 -0.613 0.098 “"T"La) 33 a c
(experimental) - f“j .g
olss PN 2 g
-0.62 -1.66 0.483 0.244 -0.302 -0.406 eI B
(control) e g
. 23
L = \
-0.76 -1.22 0.488 0.246 -0.374 -0.302 o 18 % 2
(experimental) =2 e Yz
L% 5
0.02 -1.17 0.483 0.244 0.012 -0.286 (control)elss 58 Lij
Lol 7
-1.48 0.03 0.488 0.246 -0.605 0.009 o j; 3 2 45 Ewo
(experimental) 3: 3 ESEGEN S < <
-0.38 0.17 0.483 0.244 -0.188 0.043 (control)elys - é A =
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. . (kurtosos (skewness .
(kurtosis to error ratio) (skewness to (kurtosis) (skewness) (group) (level) (component)
: error) error)
error ratio)
0.02 05 0.488 0.246 0.020 -0.139 o] T g
(experimental) = %
PN
-0.37 -1.61 0.483 0.244 -0.183 -0.395 (control)elss 2 g
0.68 -0.07 0.488 0.246 0.334 -0.019 o] &
(experimental) H e —
i e £
-0.5 -1.39 0.483 0.244 -0.224 -0.341 Do 1]
(control) a =
§ c
L D2
0.38 -1.54 0.488 0.246 0.186 -0.379 o T b
(experimental) DB <
83 ka3
2
0.36 -1.53 0.483 0.244 0.178 -0.374 (control)elss D
-0.78 -1.54 0.488 0.246 -0.385 -0.380 ui_"'u}‘ 3 =
(experimental) 4 3 .
7o - 6
3 & 353
1.82 -0.62 0.483 0.244 -0.882 -0.153 (control)elys - 3 3R
8¢
el = ] g
-0.8 -0.51 0.488 0.246 -0.392 -0.127 i a Y E
(experimental) _]) 9 = g
L3 g
-1.82 -0.62 0.483 0.244 -0.882 -0.153 (control)elys ) =3

2l Gl sbadis beaw 5, bshs slaced Kan pwyp gl 0 Jgax
Table 5: The results of checking the homogeneity of the slopes of the regression lines of the mathematical self-management components

Lg)‘o@.m Frlwws Q\)y:\;'u df C_v‘ﬁf.\;m Ul;‘-‘-’J forad
Significant Ratio f (mean od (sum od (source of changes)
level squares) squares)
0.528 0.400 3.469 1 3.469 S50k oSl Jole 903l i g 09,5 Joles
(Group interaction and pre-test learning motivation factor pretest)
0.554 0.352 1.458 1 1.458 Ll s ptaliy Jale gesltey 5 03,5 ol
(Group interaction and pre-test of the planning and implementation factor)
0.727 0.123 0.748 1 0.748 Slios> Jele 05051t 5 09,5 Jols
(Group interaction and pre-test of the self-monitoring)
0.294 1.109 5.612 1 5.612 5258 et L)) ol g0l ey 5 09,5 ol

(Group interaction and pre-test of the interpersonal communicatuion)

=

ERen aoyd anl ofeD Gl i g I8V (glopixe e
el 5135 58 llesS =l ls sl Sle

i i ol S b ol sla 3 et 5 4 s b
ol 2B 0y90 (imsky Ban gy gz ige3] nl 5l ool
Ssal 73l (sl oo aiz il s el g3l 5l Jol> ol
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Ll 00
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O o sme Dglds 05y il oS el 100 51 S (g5, Ak,
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(598 om bl 5 G)lass dyzl g (s5,a0l 5 5550k 055N
Sl sleadlie 51 S plaS o by a5l 6l !
el oz )ls 092 Dol (talejl g olsS 05,5 50 (e (2Sh,
plnil o yprioniz uil)lgsS Jelod (e po opite ST ullssS
ol oads LY Jgaz o ol 5l ol gl .cd )F
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IVVE 608 iy blLo )| g (F(AFI=Y, df2=)AY,0C =+ /« D)=/ YY)
sig polio 4 axg5 L.l (F(df1=Y, df2-VaY,0¢ =+ /- 0)=\/Y - F)
adghe 545 lioe 0 e /00 5 iy oS adlhe o 6ln
Ol oo B eaaasplis g Sl eais (b3S b uibls sl 0
3 ollssS =l )y Slagm le (Ko (o) Sl 0 Sanl 4S80
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Table 6: Results of multivariate covariance analysis to investigate the effectiveness of gamification teaching on math self-management components.

bf';"’
1 o . - P . . .
615‘ o Blgione 6 ine o o df ol " i Ose] Ol oS
(statistical (Eta (significant level) (error df) (hypothesis (value) (test) (source
power) squared) df) of
changes)
5
0.840 0.068 0.011 185 3.361 0.068 @y S
(Pillai's trace)
5 |
0.840 0.068 0.011 185 3.361 0.932 by sl B
(Wilks' lambda) 09,5
. |- n'
0.840 0.068 0.011 185 3.361 0.073 ka3 (group)
(Hotelling's trace)
0.840 0.068 0.011 185 3.361 0.073 b
(Roy's largest root)
2y ol )353 6,50 slaailse sl p Sl (gl s Y Jgax
Table 7: The results of the effects test for the components of self-directed learning in mathematics
t5)L"‘Q19: til)s;\;'u ‘5)1‘)6"""’@"“’ C_)l)j.&;.u: LSl Lga‘}‘d?Jb C)bj;\;'u A ul,..:.ﬁb...a 6)2‘“‘)9556&“'“5‘
(statistical (Eta (significant (degree of (sources of (self-directed
(mean of squares) (sum of squares)
power) squared) level) freedom) changes) component)
0.367 0.014 0.105 2.648 22.597 1 22.597 asjf(group) _ _
& 550035l
8.534 188 1604.408 (error) Ua>- (learning motivation)
867 .04 .002 524 : 1 : (group) o9 ,5 T
0.86 0.048 0.00 9.5 38.903 38.903 95 Ll 5 s ppaely
4 1 26791 (error) Uas> (planning and
085 88 67.916 implementing)
0.890 0.052 0.002 10.248 61.633 1 61.633 (group) 9,5
5 Uass g5
(error) Uas- ') . 5}
6.014 188 1130/699 (self-monitoring)
0.653 0.029 0.019 5.598 27.966 1 27.966 (group) 9,5 $8,8 om bLS))|
5.001 188 940.257 (error) Uas- (interpersonal

communicatuion)
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2 G lasil L oged &S wims e olis o [YA-FA]
role Gy @S by Cosl aitls 3l (56 ,S0l (s peal 055
(Yang & Chan) ;l> ¢ b Giegh b (Jlv ¢l s guen
2y 0 50 3l lassl g A ey &S el Gl I S
2 oezen [TAlass o ligal il 6 mali093 il Cge
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