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EEEIT G T Kol 8 AYEEY Environmental crises are threats to all creatures and the balance
of nature, and their root is human activity. Therefore, the current change in human behavior
will be able to solve environmental problems. The purpose of environmental education is
increasing people's sensitivity to events and changes in the physical, biological, social,
economic, social, and political environment and their effects on the environment so that the
ability to recognize environmental issues can acquire the necessary skills in devising methods
and tools to protect the environment and solve its problems. Currently, gamification is one of
the techniques that can be used to increase students' environmental literacy. Gamification is
a new method that has been translated into ‘playmaking’ in some sources and means the use
of playful elements and thoughts in areas that are not the nature of the game. Gamification
has been one of the topics discussed in recent years, which can be used to increase efficiency
and user interaction. Properly applied gamification in educational environments will lead to
better learning of students. This study investigated the impact of gamification on the
promotion of environmental literacy of the first-year elementary school students in Tehran
The research was conducted as a quasi-experimental study with a pre-test and
post-test design along with the experimental group. The statistical population included all
male students whose age ranged between 6-7 years, who were studying in the district 15 of
Tehran in the academic year of 2021-2022. With multi-stage cluster random sampling
method, 60 participants were included in the sample and 30 people were randomly assigned
to the experimental group; They have received part of the concepts of environmental literacy
through gamification-based education for 12 sessions. The questionnaire was devised by the
researcher and its formal and content validity was confirmed by the experts. Also, its reliability
was reported using Cronbach's alpha coefficient of 0.86, indicating acceptable reliability. The
collected data were analyzed using descriptive and inferential statistics via SPSS 24 software.
The results of the data showed that gamification had a significant and positive effect
on promoting environmental literacy (F = 1.57, 70.6 and P = 0.001). Also, gamification made
a significant impact in promoting environmental literacy (water consumption management (F
=1.57, P=0.001), electricity consumption management (F = 1.57, P =0.001), gas consumption
management (F = 0.001, 04 F1.57/58 and P=0.001), waste management (F1.57, 40.8 and
P=0.001), forest preservation (F1.57, 337.63 and P=0.001), animal protection (F1.51.06) ,57
and P=0.001) among the students of the first year of elementary school.
Taking into account the effective role of gamification in improving environmental
literacy (water consumption management, electricity consumption management, gas
consumption management, waste management, forest conservation and animal
conservation), it can be concluded that the use of gamification in education is a new approach
that has caused a wide transformation in the education system and increased the hope of the
effectiveness of learning environmental concepts and related literacy among the students.

NUMBER OF REFERENCES

58

NUMBER OF FIGURES NUMBER OF TABLES
1 10




M. Ahmadi. et al. (PA¥F)

Ol3ge] QRIS (Jause Comn 5 lgus iyl 31 (3Lw)lg (30) (8
" tin> Ok ‘r‘s.v'/)}f 4ol lS octnw ¢ "*‘E‘_;A.ao/ 0 juko

Ol Ol s pley oS (il 5 o psle 09,5

ouS

adyy &5 Wbl oo ol Jolad 5 Dhyszge caled sl (luagd e Sy slo ol EUECIRREERET
o3 OMs (j3905 By a0 3 (iigel oyl Sl Gladl 18, leb s (ol iy sl Sl il il VT onsgt Bl gt
VY g Ve i ygls &l

baore Olyis g ol 4 Cond o8l Conlus ol 8l iy laore ‘)’;‘)'5.@7 |l Bas 09 wlys aioee
AR eb):i\‘:c)Lolé.Ut{

oaeeiS Ul B el ey mma 2 ol Dl 5 b 5 elosz cgolaill elotz| ¢ it (S
ol OMans Jo 5 sy bpme L Llug 5 by, glasl o 1) p3Y dl"“‘)Lﬁﬂ Wlgy (g ) Lame Sl
hres S Sy Gial3dl 55 g 015 45 el BT 51 Sy oy S ol b s S S
lao@ldmm‘wlouwf«d)b ly 53> mlie (B o oS oy 5

VEY olo,a ¥Y b pndy &,

SoiranS 0,00 5,8 Gljsel (il (5ol 1531
§ el 108 55 Mtnd\su,;lﬁsw))d 66555b ol S5 g laoles

)owo)yeubya}.ndlo.} 3o

590!

Sl g 33 15 18 ool 5 0m llS a5 5 S il sl | o e €5 el ] slo L L
Saa b ol (egh b walss giie Glisel G s Sl iedisel slalae ) (p20Sh b s § Slgas

2l Jsl o ys0

anslr 03,5 plail (aleT o9 )5 Lol o (903l 5 Oselinm b b s shalejland ©y50 & Ghashy
S Ol 5 10 aihte Bogn s el 50 Jear 4 Jgiie dlls (V-F) sy 50l il alS ol 5Ll Jsts odinsi®
4 (IS53) 5 0 Slawd sislal> panim (slasigs Bolas (6 ,uFaiges oy, b oied VF+ o VFo) Loass JLo  manijehahmadi@pnu.ac.irt=:
Wooae 4 aselr ol as S )‘)3 Olelojl 0,8 30 5 Yo dolai & jp0; g winys )T Ol diges o> (lsie et ®
ezl gl il pASihaS n (See Ghigel Bk il ) e S Slses molie Sl (o250 anl
ol 43,5 15 00l 590 aslal Lawgs lgie g )50 2lsy a5 Cunl aisle Gie deliiiw p tlodls (5
ol Jo3 B bbby oS oady 5,5 IAF ade #Lis,S Sl cu s 5l eolinl b o] oLl cpizees
23,5 8 oy 530 SPSS 24 5138l p 5 S8 & blitul 5 ieogs Ll 5l eolital b Juol> slaosls
Joisine 3 Sl (mans Sl s 15 Sk o5 ol Gl et 55, 5 Lneols ol
ol B pan Co o) aore Cuj olgw sl )] o piSCae S fioes (P=2/e o) 5 F157 =V /8) ol Cudie g
F1,57 =OA - ¥) 515 G pan o pie oP=2/+ 2V g F157=0M¥) 5 Bpan Co pde «(P=2/++\ 4 F157=FF/ON)
Lias (P=+/- o\ 5 Figr =YYVISY) US> Lias (P=+/-+\ 5 FL,57 =¥+/A) wlowy Cupoe oP=+/2) 4

el 35 56 lal gl o0 Slissl il ggy 5 (P=+1e o) o Frsy=01/-8) iy
SeiensS St 3B anl g ole gy &mshakﬁkﬁb@‘xb
A3 o a8l Oligel Lidls

O‘}w ;LEJ)| L W

w

doJdio

S JISL ol B g @ oaimdjlade pese b plex Wlead ce; la iy (Slez i 55 5ol 598 Sl (Al Sl ||
ool Ssay pol> o o ctan b DS g Pl [Flas s are o sladeling Soylla Lo g [V]oiies e
5 9> 5l G Jlad s cos ;l Co bz laaxic oS ol L sl ool [Y]aries ooiS gl oan] slp a5
[0]w e pb (oBlg® el af [¥] g i sloisS o 09l vl o)l o so il




Tech. of Edu. J. 17(3): 683-694, Summer 2023

(FAL)

1P ¥ Glewnli o o loss )Y wle i jgol (5505 cale 4y pii

3ol orlis e 5| 2 Sehas [ ]l 05 5
[YV]Q)L) u*’)ﬁ“ 3O (e M g [¥Y] 0390 yu> Lgl.thLw 5
» sk b LSS 5 ol I oolaiul «a 5
‘s"“)?“" U"?J O)SJB) L)"‘ el [ SuaweR é)b Y}o‘ as Lgul.(bd.».».a)
5 SSlg [YV] o)l Jlizus el oo jo adn, dolss 5 Jbib
3l b polie 65 5 lyzets ) eSS [1V] slels
J.wl.u ‘LS)L)" ‘;u.uo u)b‘;\.a ‘.\....5‘59 L)L"' 6)14).& 6&4.».».9) B
oW [YF] aslo 1) 650l il SO o bos gl s b
e 1y oler Glagali (60,5 sloasliy 5 lacsl [Y0],40
AS o Lo ol e s, mulidl ol e oS 5\»..5‘59
bASawsaw).uquxLo.wkgﬁLad; ‘3.4‘-4) ..
JE3, sl b polie loolaiul b g0,8 slao Sl QQ;JLx.é
[¥7] el a5 56 )8

el 53 b b a5 oad plodl Sgane slaiagl s
g HBauS eS8 ol cote 3l caas lis wWilewy o poe
Szl 50 onds plil slaiagh cuizmes [V XY YA ]
oS (2505 H9aS
SN 3l o S g 1) Sy bramo i 5 ailony o ke
FAL wlos S (2155 1, (6518, 5 (25531 Jalse p by, onl oo

LV F- 0F) JFY LFY OFF FO PP PV
r’;fr*’ 5 25,0 wosdme |y bpladl golate UL sl Lol

uﬂ &.é]é.«o sk S NEESS 0397 Oy

ianS 5l oolaiul wad goaxie (gl Sluwsge [V]losges
[\“’(]u)ylwlo 05500 o Uil cam o mSeb anl g o
SetolS 0 )8 ..\.,)lo leam G OWSie b bLs I o
ol 59 G sl 3 sl b Conys laoe ilisie slao s>
@ 50 o plxl Sladllae a8 Lxl 5l [YV] el ais 7 ke 059>
shaszme Gy Oy malie g (pdnSebianS oS L (b9l (55,8

il 25 TS & Gedod hol Jlge W Canl Sl Ly 59257 50
heeian Slgw i)l p (G3lo)lasil) rieSehenS LT -
S 1o 130 s et 2l Jgl oy50 590l smils

)Q‘“

G M9

20l il a4 g adlllae 550 Blanl 4 x5 b Sl e,
(g% gy Sl @05 g 5l snTol g el A
Oialeil 09,5 b 5 3al s —09m3 1t ok L olye ¢ sl lang
Al Y JF o Glisel ils adS gt g bl assl> .ol
VE s L

OlRS e V0 dilaie ()90 9 3390l ;0 V¥

99) A Frlal> pesin lades (Solad 6 S aged by, (bl
oty O3l Tl aps 5 Sl Jol aly Gligel 2l 51 (LS
Olalojl 09,8 50 45 Vo (oLl Sjgo dy s g 435 )55 50]
Yoaudr VY (talesl 09,8 b S 13 S5 69,8 40 ,a ey

W9ye SCBd g Cony Laze gloojex 1 pi pglie (slailEns
2l Sz BB slocaw! (b mlio 1 e yob colail 4
5B csede walyd wlaly [Flowd 03,8 8)ly o Lo wioy
[V]cwl 801 Byt rb Lo 5 Gladl gloclad it
reiins 308 45 XS (oo (Sloweal 395 (S0) Job )3 gLl
U155 ol o [A]05)38 o 5| G banona 2 aine e 5
Ol 4 g anla PSS o 1) b laoee Jola a5 wyls |,
b B8, a5 LTl [A] Wt aite (ame Ca sla Sl
8 ol gy LV I8l s e p ope Sl Gl
Sl pldl JB8, 5o Jgm5 sl Gy bapzme sl g cdiblre
]

S B b )3 a9 e e S IS g Lo 2Ly ST
AT Ll b Y]0ls ok 4y G plad] c3ls pac
ool 1) ISz (g8 oo o § Jaummo Jade Coenl 0590 40 cages
gl bl Jlasl g 5,55 i jphineay [VF] el 558 5T L ols
ooly B[ V0] el ooy slgus 4 o8T Slaig e Cony 4
Congy Lo (90l S ol o3 (S5glsST L3, Ssue sl
[V Jewl dase Can) OMw b ablie cq> Sl s)l5!
= Sl 5 shamaca sk bml SIS ey Lasme (gal
s 3 Ghisel Lusly ol 5o el I y03 oV i)l 51 (Sim b
loaly (35S 5 ol b wlsie o5 [V0]culis 500 5l S
Sty Sz S e dame Lio by o (hjsel 5 oy
Sty Sl iy [VF] o)l ol i o5 olgs by i 0
bome isel [VP]aS o (B Slyw £55 il |y e
Lo iygel oo it Slaizee 5 [V V]l ol plale ;55 o
A e S cie B g soy Sl (S55 Oliss | e
IS5 0,8 30 G lazme 5l a8 lo 5,55 5 Lo ygl |y [ VA ]l 5
oloy 5955 olyss 13 19] wile o LEWLe yor bl b 5,5 oo
isel 095000 Sl 5 [V ol (a5 olgs 03 (sl SL>
IV ] 05 (Jarmme Conj Slgms dnnsgi 4y jomto ¢ Janmocions
[YV]0gb 00 cogmmme Lol slogssyl (5,5l8 5 ple pol> pae yo
Sl o 1) glos i Yoo (lbls )| g Sledol 5,5l Lt o,
Ohigel 0392 Lly el 50 5 [T ] sl 00,8 sloml ol 3l Ss; calizes
5 W ba,gld @ Cans K00 Groje 5l 6ol wilen 5
Sgliie |y (598] 395 5l o 5 [VF] sl 03925 885 o0 il
i, 5 eolial [Y0]cil 00,5 b slaglo ;5 (s
e GRS ol 50 (6555 5 et Sl 5 Gijsal al o Jled (s Sk
S obisel Grals 05Kl 15 [VF]0)ls 5,50k (sl 05l (aal381 50
[TV] sl onds izl (5,059 (sl sr97w0 Olsie @ ko
Gz oy axy g & xS0k 5 Ohisel o b 5 eslana
3Ly 5 onsS s yolis 3l ool b g ;5 cloogeds g [TA] Canns

[Yl ] )Juﬁw ‘).a.’>‘ Lg)Lw‘_g) [Y‘\] ..\45..» f.\.d.o "‘"“5"&5‘4



M. Ahmadi. et al. (PAP)

olHlKas g . s/ 0 fio

Sz a5k gl ol 4l Gime canliioy daoslscs sls,S 15
Lesload Gl V Jgoz 5o (0,28 akeion 5 goliwl

232 SPSS2s 1381 o5 lawgs #Lig,S W oo 5l eolanl b yae3l LG
ke S Slg malio (3031 s 5 (5550 2y el Syt IAP
sl 5l Yo sg; 2 (Glodie anllae G il 2l 5 3 by
by O ygo sl O Lk Lilgh 40 a5 (5]

GRegRy delitos p sl 4l oly90 e Jouar
Table 2: The time matrix of the dimensions of the research questionnaire
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Fig. 1: Gamification of environmental literacy
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S yuiie Lol
0/539 0/001 66/58 1961/5 1 The main effect of the independent
variable
29/46 57 oaleSlsllas

Residual error




Tech. of Edu. J. 17(3): 683-694, Summer 2023

(FAQ)

S 5 s 7 Sy

Gy By e Mgus s f > -

Table 6: Analysis of the effect of gamification in improving electricity consumption management literacy

bl oo sig r Sl o SSle ol a0 S aase
Eta coefficient average of squares df Source of change
0/009 0/482 0/502 7/98 1 R
Hamprash (pre-test score)
e 3l
0/415 0/0001 40/42 643/6 1 The main effect of the independent
variable
15/ o sailosily sllas
Residual error
15 Gy e o sl 10 yiSideanS il Ll Y oo
Table 7: Analysis of the effect of gamification in improving gas consumption management literacy
Gl oo sig F Sle o 5k @ol3l a0 S e
Eta coefficient average of squares df Source of change
o] 5y &l
0/09 0/212 1/68 65/004 1 (O3l Arge rod) il
Hamprash (pre-test score)
s poicn ol i
0/505 0/001 58/04 564/8 1 The main effect of the independent
variable
sLlouBl glas
— — — 9/73 57 oulalis
Residual error
Slonny e Slgas sl ) 3 eSS il o A oo
Table 8: Analysis of the effect of gamification in improving waste management literacy
[{ RV sig r Slasye (52 Skeo bl az o eSS o
Eta coefficient average of squares df Source of change
. " . . =
0/006 0/572 0/323 12/94 1 (O3l 0p0) Flreen
Hamprash (pre-test score)
s poicn ol i
0/417 0/001 40/8 1635/5 1 The main effect of the independent
variable
o8l glas
— — — 40/1 57 oailely
Residual error
Sz bl dgas ) 15 2 SinnS b Lo A g
Table 9: Analysis of the effect of gamification in promoting forest protection literacy s
[ ) Slaspo uSileo ERHECSS JOUE I IS
Eta coefficient Sig F average of squares Df Source of change
(09031t 0509) il oo
0/021 0/27 1/23 39/71 ! Hamprash (pre-test score)
b " s l )—"
0/39 0/001 37/63 1216/5 1 The main effect of the independent
variable
o5lou8l (slas
32/33 57 )
Residual error
Sllg 5l cdilis slgw ol ) )0 iuSeieS il Julos Ve Jgom
Table 10: Analysis of the effect of gamification in improving the literacy of animal protection
bl oo Sl ye Xl 60‘51“?}3 S i
Eta coefficient sig F average of squares df Source of change
(03251 009 Bl e
0/113 0/11 1/26 30/56 1 Hamprash (pre-test score)
. s I g
0/473 0/001 51/06 918/34 1 The main effect of the independent
variable
oloudl (slas
o o - 17/9 57 Residual error
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