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EET eI REN DO J[Seii/s Education and improvement of human behavior with their

surroundings, is the key to solving environmental crises. This shows the necessity of
implementing environmental education programs on a large scale through electronic learning
for citizens. In order to successfully implement e-learning, it is necessary to design a suitable
model; therefore, the purpose of this research was to design and validate the model of e-

learning in environmental-citizenship training.

This study was conducted with the aim of designing and validating the e-learning
model in environmental citizenship training. This study was exploratory in terms of thematic
nature and applied and developmental in terms of objective. This study was carried out in two
phases; in the first phase, which was done with the meta-synthesis method, related domestic
and foreign research available in the databases and libraries of universities or government
centers were investigated and semi- structural exploratory interviews were used. According to
the inclusion criteria, the content review was done on 150 researches, and 22 experts were
selected to be interviewed in a purposive way using MAXQDA. The kappa coefficient (or Cohen's
kappa) was used to measure reliability as well. In the second phase of the research, the
validation of the model was done using a 5-point Likert scale survey, which was given to 42
experts in education, environment, electronic education, citizenship education, and in the
second step, after collecting information, the data were analyzed using the method of Structural
Equation Modeling (SEM) with the Partial Least Squares (PLS) approach.

Using the meta-synthesis method in the qualitative part of the research, 15
components and 49 items related to the EEC model of the environmental citizen were
extracted. Cohen's kappa coefficient confirmed 0.95 reliability of the designed model, which
was at the level of excellent agreement. According to the findings of the quantitative part of the
research, all factor loadings in this model were evaluated as very favorable or acceptable. The
value of Cronbach's alpha for all components was above 0.7 and the combined reliability value
for all variables of the model was above 0.6, which indicated good internal reliability. The
average amount of extracted variance in all of the model structures was above 0.5; therefore,
the divergent validity of the model was also confirmed. The coefficient of determination R2 for
all of the model structures was evaluated as significant, and the appropriateness of the fit of
the structural model was confirmed. The extracted effect size also showed that the quality of
the system (Q2=0.795) had the greatest impact on the model. The values of t in all paths of the
model were greater than 1.96. According to the results obtained from the modeling of structural
equations based on the partial least squares method, there was a positive and significant
relationship in the designed paths between the components of the model.

The items and components introduced in the design of the proposed model were
also approved by experts. The designed model can be effective as a management tool in
strengthening the provision of useful training and improving educational performance in this
field. Also, the development of such models can help the decision makers as a guide to improve
the education process to adopt a suitable policy for investing effective factors in the adoption
and development of this educational approach.

COPYRIGHTS

@ @ @ © 2024 The Author(s). This is an open-access article distributed under the terms and conditions of the Creative
NG Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)
(https://creativecommons.org/licenses/by-nc/4.0/)



mailto:sm_shobeiri@pnu.ac.ir
https://creativecommons.org/licenses/by-nc/4.0/

S.M. Shobeiri at el. OYY) O K0 § (6 i oo oww

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
100 3 9

gy Al
ot jlaazmo Wig pls gL o jgel 50 (Sdg Sl i jgel Juw b lasl g >4b

ey qm‘ﬁxw‘*ﬁmﬁmw‘ﬂcwﬁ

Ol ol o plo ol o7 pgle 095

LR

Slaple oy alS (tigel bame b Ll 18, 5 5,55 ol caz o el EEEIEIEETREN
S 53 g gl Camjlasme hjgel slaaaly 00, gl wiadly cpl el so] st jlaise
055l o Sudg S Sisel Bige (silwesly Caz sl wiBle (55950 Gl 3l e 1) (Seig Sl hjgel
oPisel Jae aljliel 5 (b gl cnl plasl 5l Ban 5,00l 510l eslis Jao (ke 4 5l b el
ol g jhacome 2ig e S35l 50 (Seig<S)

O ey sy 3 Slanmsss 5 63,5 ¢ segden e 5 5l 5 SLaxST cban Llod 4 bl iagi
lolis jlaieds ( Jgl dd> 1o jo .l oo plodil dl> 1o 98 50 Lidgh cnl (bl cpl vl (Ldow a5l
8l lisle aeg L_SBL...»..Sl slaslas gzl s g canl onls oolaiwl oS 513 g, 3l ‘f)y sleadlse
L loolXasls kSL“d"‘L’”L‘S ) g&y.b‘ 6L‘b°l§"l‘ 9O Uy L};ls kf?)l’" 9 k$l>"° Ja.u,n 6“&“’9)" )| dlujw
Ghsi V00 Sl oS gl Gl glsime (gw) (o es 50 el 485 18 550 050 3550 (9o ST
DS S luol 109,85 S 13810 15 51 oolainl b g siedon & jgods ool plosil amlas YY 50 g couie
sokaieds o yhdgh pgd al> e )0 el oad solaiul LIS oo 3l 58 oLl Gloniw (sl g a8 T alodl ool
oMbl (6 y5laaz 5l uy Zales 10 g s 00ls 1,8 (g e i5e] 5 (g Sl Giigel s baase igel
5 4350 3,90 (PLS) 32 Olaye JBlas o S59,L (SEM) (g L5l ¥olens (g5luJon ig, 5l oolatul b gl
R IS

g S el Joae 4 bogapo a8 T 5 ablge 10 S 13 (b sl oslil b gy (heS (i )°
JoaS asS e ol oo (b Jow bl /A0 LIS asls o lasl i) lasee aig s glaisgel 5o
9 50 ele sl soled (Joa ol jo ol ()las g (oS iy slaasil cul a8 5 13 Jle 3lg o
e g oIV Y leadlie solos sl ElisyS W Juie 0500 (23] Jsed BB 0> 5o L 5 sllae L
ool caslin Ggy0 Ll 5l (Sl a5 conl sual cawsay ¢ fF VL Jaw sl ysie adS gl S5 oLL
55l st H B 9> 50 Jow slaojle (soled (512 R2 (s 2 390 00 i 33 S (5155 2y ol
S o 9l 1) Joe slradlge loe ooty >k sls s Jloline

5950 5 sl nl O e sl 5l bt Jow (b 53 0 (Bpne (slaailie 5 LoayoS EFRCLESEY
P30l 9 ,5hos 3500 9 S SlaBigel Wyl Cugi po (e il plyiea Wlgi e ol (b Jus it
@ Ghipel anld og lasel; plyiea Wi oo pladoe ez Axwgi rizen 055 @Bly S3e alee) (nl o
5,5ag) il dnegs 9 3l o (il Jelse (g IS ke (sl 1) (el (i Lo b ST SaS 50555 el

2SS (el

VEY o0 VY rdl,s fu s

VEY 310 ig gl gy
VEY L3TYE ool o )b
VEY o VY i pd b

1ol o 3lg
S S b gal
(e e 2g 0
us!li)l-c-'i-c‘

sm_shobeiri@pnu.ac.ir &4
-qyF-2aYYVIA @



mailto:sm_shobeiri@pnu.ac.ir

Tech. of Edu. J. 18(3): 571-590, Summer 2024 YY)

VPt liwsli o oylos IA Al g0l (649l ode dg piii

pladly Jos 5o (S shanms Slom 5 (63,8 (S Slaadss (3,518
[Vl s 1,

Mg A 4 b aad Sz 4 o3 (g5lasadlys 5 Gjgel ol iy
Olye 4 (ad (sl Jlao 4y (5310 jslaie 4 Cen s lane
oo el [V ]l oads aisliss Jlez slocasly) 51 (S0 5 250 S
Sy 5650k 5 Sl slogeds « S Sl sl ll by L
005 FrS1B a3 plFes Dk oal 5l a8 canl 005 (g0
slans ;0 aSST pas 5,8 soliiul i jlase W90 sloijge]
Slaal sl (CT) lbls,) 5 Sledlbl slacs glis 31 soliul « el
ouds el 4l (slagsygkid (S g ol aBl Rl (55l
b oSS 6 pReda job a4 (Ko Sl 6 3k slaosed b cunl
93,0 G SYsb able )9a5 5l )l 5o (Seig Sl (s S0k anl
sl 0 il 3588 ol y9elyms 6yt Slalllas oo (et 4
Solom E5e o & 23 Jlo iz o Slalllas (ul e &5 55k
g g Al Gl (Sds mSl slabael (b 8T8 5 1 aags8
Do VV]ewlos S 55508 i 3l iy T @

S50l s, 5l (Ko plyie 4 (Seig S 3900 a5l 4y
Ll (285 g jlasme g slaiigel anwgs i ;5 Wl oo
(b s Sisel g5 cal DLl g eadlge aSiul byt w8

&ly 5 0,5 B igel llgie a9 0550 o anwgs 5 il
@rais) Gha oo ol aieil i caisel 0,80, cal 5l esli
Coibse b tisel g5 al szl dag] (o5 bge 90 55 o o
SIS slas sld B po il Az g b adl gy wals el
Sopeal 05 olpl 5o ail e 8500 Bas 0aiiS el Wlg s
S sletegh )0 (S jle Wigyed (hisel 5o (S il
Loabal) ;o 00l plnil sla gy ol 48,55 )18 az g 550 Glair
A gl & gl oS wlosls (i saig s slaghisel
S glad gt Can s gt o), s bles
OlSen 5 padl (5 yjs wiile pliime (B gy een 51 [VA5VA]
b 4 pladl [VY] oliSen 5 o0 (g 5[] oo -]
colils g lae o g slagiisel ly gy aliy
239,8 Jl o 5 ilos S li5al s 53 9550 (5ig 0 Lol
boadoon 5l i b Sl G55 Ws; @ axg b lus et
5 oy & 6 aBle 5 005 oy (ol (s 2SIl (gl 500!
Ol 5l a8 el (o cal 5 wyls (g 2SIl (sla el S0l
S sagiisel i cawy nf Slabisel & 4 Olyie
G¥ged Goigel 5o o Cul ()90 S5 (nl S5 0,5 oolinl
ghe wile golicerer glopsne ol e ool
Cogn g (Sim b elaizl Jalse [YYVO] iz (s cBlas
SRR IR P LSS A A PAid PEERVELNES
2 Sl ol i (Seig Sl (hjsel az )T dly o it

5 ety S g analz o3l psas (ol laisael (o5 oy

w

dodlo

5 N @) Sl slaglh 5l g sl o elsx
Mo [Vg)|ailice aiej o yp ] lulys
i ol 5l U sl Sogll 5 o 93l 55, S (ol
SISl a8 Wiy o0 sled 4 o500 lss saxie o il 5l (sog0ne
dio) ;o o lly cnl (6 N8 3 s 5 ol ()b 5 [For]ws 0t
B ooads cels jol fad g Conl 0y Jb j0 S pus 4 Gy jlams

o‘}o 05.?.05 gégl.’.n Codgdoe (oo o..\.’\..:.ll‘,é RO r.]a.’ wu).lam

a2y Oz el 0 Cemjlue (Yd 5 plaessls dacdgs
la STy (sabon 5l anily aidls Conyjlanome dlgio 4 Cond (6 yden
o plojle acliblys 4 (lgior s pae asalar oulul adads cnl 4
s sl o Glajla ) s tle o b Glyie o aie
2589 L ablie slp 1) ooz la aslials calo S o Lal [B] €l
ol et el 035 asiie (e 0l iyl 5 Sl slatllr
szl bl canshize cu B gy 00,5 S ol
Sy & OISl Gosb 5l ceslame (35500 slaadliy
5550 3 2l a5 wjls 3l5 i cnl  (Sen g [Flocsl oas s lis
ol 516 05 00ls o3¥ (gla (3901 (Mg 4 (e jlame fliws
SrSslr S e g |y piy ool & (bl 5l Gl Gk
Saz 3 il S 08 Narl iz g wnlpte [V]es
slaglm a8, 0 S Jigaly lae b Ll JU8, 5 (5,55 2Dl

ol oaiy | g s lases
097 b b 50 aslidlys 17 o ¥ Blaal jo atuie job 4
Sl roallolle (55050l gy 5 aVole 518 CohS L (Bi90D
O &y o 1y el 0ol auST sol ed 50 €ES jLio? g Cdan
S e Libo glyy S jlame (901 3R 4 0l o Sl
Blhal iz i aSST e [0] anles GLLs SLS L dnesi g
a5 95le0 ol ® 5 1) € jlame W5 0P popie dangi als;
oLl Cewjlaze Lids o gl cS lie pog el @
V28 Jlo 53 )b it (g jlasee gt Mol [A5V] )l
O 3 sgkie 5 28,8 5 ealitul o0 [] S5 5 058 Sila b
ool Dlagas g Bgi> (P sla T b wigned 5l splete SO
SN ol 0 Slanelr a b a8 Bly o e jlae g el
WS o o Camjlaze i gl g anils 3l pulas WS o
5 lohsyl 4 az g o lee Sl 4 ol 5028 el Sl ) -]
“le (Mg yd 4 pad o lp clie Glaylidy 5 (5,55 5
Olyie 4 anlyn Gy cnl 516 [V 5 ]ojls ol sy s
Sl G )3 (S jlanmme (s3g et J1S) sl B )b Sl et lale
oy 0j5> )3 (e 5 692 e SLladl gl 4 anal> g
S8,y (60,515 bl a4 ¥ V]aiS oS ansls 48 oges
2 g i &y olazel 05l S Cel (1aigS @y (g jhagoes 939 105
SUlF Grizer 5 Col )l ol o Cdpme 5 908 Glass)l



S.M. Shobeiri at el.

bYf)

Ol Kad g (6 pis doo e

5 Sl g B Gl A ey 0 sledlls; 5 leaslipll
5050 b Lo po laasie b atily 5Ly aas 3lazST sloaslo
SN slaslSl 51 g YT+ (ol (i o 4 sl gy
Sl pole gl (plRls sloz o STo plpl ol JSls 5 (21>
S el Ol Lzl ((Scopus) gy gSl goliwl oL (R, g
(Google JIul J555 ode Vlie (595 9iwnx 5350 <(Springer)
(ResearchGate) oS 7y, sode seloizl aSiis coles <Scholar)
e Slaass gla IS aoes Hudas ol S b g 25l
5 am i et )6 5 AT L) piee Sl s 50 00d Qlx g
Slassll g Jae hammetansy JL8) anngi 5 35508 (Ve r Jlo
Orizman (Sig iU Gijsel (g et Ghjgel e slaoe Sijsal
25 it gl pleol b g bagijsal aisSinl obleel 5 (b
las sloul 0513 j0 uomen Gl oad Sl VO colys
Whicele Jold (&S (a5 0 hagh 3 pauses s
Sodisn Joli 1) Ja5 YV Ll olass a5 Las o 092 (laasite § 015 55
4o sloalas Byb 5l 9 ) Jeax 50 gy slaShy L
o esls &5 i azdly s L

to gl e ) Jols adgl Vs 5| (lac gaze dumlas Yl
ol adlsl 5 a5 E5 5 15 Bwied amlas LISl s 4 s3gr Joe
@lslne 5 1) dlae 4 05,5 b o el s o)Ll Loy T 4y oo
Gi9el a3 W 4y )| (ulid)S (Joam e 05 Lo 097
Lo Cypie obisel Shyaelin g S psle ) bae
SN A5 Goigel 4,25 009 LIS iz 5 (isel (5555355 e
sl b Gldl b g (s lame Slesdse b (3j50] aie 5
S aee el S8 4 Y sl Jold (S Sl
b bl dmlr 51 o555 b amlas aslsl 55 5 golin] Slalllas
28l el laosls (5,55 gl &) s,

56T Gyl 1 s 5 S 18 g ) eolitl b (ST iy 5o
YoV a5ed (MAXQDA) IsgeS oo Jl5ila 5 avsgi inosi 5 65!
b bl ot Slulid sloaysS o loailse anail

e 698l 5 Gaigel ogo Lol ol 00 57 0ol 1 lyime £535 3 )0
e gdly clié 350 3l 45 el (glalis ]

olais [YAGYA] (Sg Sl (ojgal Coige pae Jdo n 55
slagts; b cwlie (ool 35T pas 5 ilaosls lr 2922
iloosley (sl canslio Jko oy D! 4 el _guy sl 5 550]
Sr5ol 5o Culge GolS bele Sl 4 Wl e (399e
5 et ylamodis ped 4z ST sy oo i ay ol Sl 4y (Sig 2S
55 sltisel 1o (SisySl slasisel ) esliiul (rizen
5 el oY ol Glaie able st ) Lasme 2 0l oy 4 oLl
Syge Sy Dligiz G b b je slaJoe 5 g9050 (nl b alal,
2 SegaSl Gajgel Jas bjliel 5 (Ll gy cnl 5l 0y
Geds ol dlas e & Ciapilaze dignd slabie]
JONPRVER SR

Of sleadlse ol oY La3jsal g58 (al B85e s3luosly
b 55 08 miwliel 5 (Alb el (S5l oo s alubis
i wosllas dzets 4 sl Seae 0 plodl gla B 50 o)
Dezge shagh G g anslr L @ 4z by, Gees Slogis
Sz (Sg AU g0l Joe (i lisl g (b a4 Glegly ol
O oz Slael 4 Jo glil; jo awilase Wigud (el
Ngred (gl )0 (SedsASI Biel sleasS 5 beadlse olulis
Joe Sllzsl (F 5 laisgal aisS cul Jae (b (F i jlagme
ol 0ol plozal oo )b

G b9

oools (5,910,5 sgoui Lo 5l .ol Slarwgs Jl> e 48 5 6008
sl 0392 4255 3590 S 93 0 (o5 g (SS) (oS 5 by,

oesk Jsl i

axlas cyz 8 5 4 b e Sl ) o
Table 1: Statistics related to experts for interview

Code Percentage Number Degree Category
1,2,3,4,5,6,7 31 7 PhD T T %05
Environmental Education
. e
8,9,10 14 3 PhD Ceny danze Sy p
Environmental Management
11,12 9 2 Msc 0 Siyael
13,14 9 2 PhD Education Sciences
- ls . . . 'I a L
15,16,17 14 3 Msc Foall oot s gl 39S
Education Technology, Computer Engineering
18,19,20 14 3 Msc S¥g s bi9e] Ollad
21,22 9 2 PhD Activists in the field of citizenship education
100. 22 Total
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Table 9: T statistic values and model test results at 95% confidence level

P b))l T oLl JOOA P ool T oLl Jovm

P Value TestT Path P Value Test T Path

0.001 4.852 SQ>UF 0.000 4.010 EF>SA
0.000 7.322 MA->UF 0.000 7.274 PE->SA
0.000 4.010 EF>UB 0.001 17.633 RD>SA
0.000 7.274 PE->UB 0.000 7.692 VA->SA
0.000 17.633 RD>UB 0.000 6.967 M=>SA
0.000 16.692 VA->UB 0.001 19.480 QS>SA
0.000 16.967 M->UB 0.000 0.305 FE->SA
0.000 19.480 Qs>UB 0.003 4.852 SQ>SA
0.000 9.305 FE>UB 0.000 17.322 MA->SA
0.001 4.852 SA>CC 0.000 5.010 EF>UF
0.000 17.322 UF>CC 0.000 7.274 PE->UF
0.000 5.010 UB>CC 0.001 17.633 RD>UF
0.001 7.274 SAEL 0.001 16.692 VA>UF
0.000 17.633 UF>EL 0.000 16.967 M->UF
0.000 16.692 UB->EL 0.000 19.480 QS->UF
0.001 16.967 CC>MODEL EEEC 0.000 29.30 FE>UF

0.001 19.865 EL->MODEL EEEC
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