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Introduction: Over recent decades, digital agriculture has emerged as a key tool
for enhancing productivity and sustainability in rural areas. This concept involves
the use of technologies such as the Internet of Things (10T), remote sensing, and
machine learning to optimize resource consumption, increase productivity, and
manage environmental sustainability. However, rural farmers face challenges in
adopting these technologies due to infrastructure and information limitations.
Digital agricultural education can play a significant role in empowering farmers
and increasing their awareness of modern technologies. In this context, designing
an innovative educational model that addresses the social, economic, and
environmental dimensions of agriculture is essential. To be effective, such a
model must incorporate accessible training methods, local language support, and
real-time advisory services tailored to the specific needs of rural communities. It
should also consider gender inclusivity, digital literacy, and community
engagement to ensure widespread adoption. This research aimed at proposing an
effective model for digital agricultural education to contribute to the sustainable
productivity of agriculture in rural areas and improve the living standard of
farmers. Furthermore, the study highlighted the importance of public-private
partnerships and government support in scaling digital initiatives and bridging the
digital gap in underserved farming regions.

Materials and Methods: This study utilized a mixed research method with an
exploratory sequential approach to design an innovative digital agricultural
education model focusing on social, economic, and environmental impacts. In the
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qualitative phase, the required data were collected through semi-structured
interviews with 16 managers from the Ministry of Agriculture-Jahad (MAJ) as
well as agricultural education specialists and university professors. Data analysis
was carried out in five stages: generating initial codes, searching for selective
codes, forming sub-themes, and defining main themes. In total, 50 selective codes,
26 sub-themes, and 9 main themes/categories were identified. The validity of the
findings was confirmed by interviewees, and their reliability was tested through
retesting and comparing coding between two researchers. In the quantitative
phase, the required data were collected through a questionnaire designed based on
the results of the qualitative phase from a sample population consisting of
agricultural education specialists, staff, and university professors. A cluster
sampling method was used, and the sample size was determined to be 1960
people. The reliability of the questionnaires was confirmed using Cronbach's
alpha. The data were analyzed using structural equation modeling to examine the
relationships among the identified variables. The final model provided insights
into the key drivers of effective digital agricultural education and could serve as a
foundation for policy-making and curriculum development. The findings
contributed to a better understanding of the factors affecting digital agricultural
education and provided an innovative educational model that could be adapted to
various rural contexts.

Results and Discussion: The study results showed that the innovative digital
agricultural education model had a significant impact on improving productivity
and sustainability in rural agriculture. In the qualitative phase, thematic analysis
led to the identification of 9 main themes, including social sustainability,
economic sustainability, environmental sustainability, digital innovations,
education and empowerment, policy-making, technological infrastructure,
synergies and partnerships, and research and development. In the quantitative
phase, path coefficients showed that all independent variables had significantly
positive impacts on the digital agricultural education model (P<0.05). The highest
impacts were related to the education and empowerment ($=0.813) and the policy-
making and strategy (f=0.817). The R? value (0.585) and the overall model fit
index (GOF=0.412) indicated a strong match between the model and the empirical
data. In addition, the predictive relevance (Q?) confirmed the model’s predictive
accuracy. The findings underscore the importance of educational, technological,
and policy factors in the development of digital agriculture and emphasize the role
of synergy between government, universities, and the private sector. These results
can serve as a foundation for policy strategies and the design of digital educational
programs in the field of sustainable agriculture.
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Conclusion and Suggestions: The study findings indicated that the innovative
digital agricultural education model, focusing on social, economic and
environmental impacts, could be an effective solution for improving productivity
and sustainability in the rural agriculture. The identification of the above-
mentioned nine key themes/dimensions showed that combining these factors
could facilitate the successful adoption and implementation of digital agricultural
education. The findings also emphasized that technological infrastructure,
supportive policies, and the development of farmers’ digital skills would be
essential components of this model. Furthermore, the role of digital innovations
such as loT and Artificial Intelligence (Al) in optimizing agricultural processes
and enhancing productivity was confirmed. The consistency of this study’s
findings with previous research highlights the importance of policy strategies,
technology development, and digital education in fostering sustainable
agriculture. Therefore, it is recommended that policymakers and planners,
considering these dimensions, develop comprehensive strategies for the
expansion of digital agricultural education, which will contribute to increased
agricultural productivity, the preservation of natural resources, and sustainable
development.
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1. composite reliability
2. Average Variance Extracted (AVE)

YoA



...... &)J}L&Su&)}xj AJ]J}Y}J J.LA j—\}b

owlly ol bl W gyl sl ©YI5w) sl

) “'.. f‘U
oadglgdul oS EligS ele ajlw (ojlw o )
So)lge dangs
- /YO¥ E1l Jiomss
sbbyy Gjse] 9 09599
< IAVY E2 ,) ’ . lwsoiles
$3liS cpg & jwioilyd
- [5YE < IAYY N2V i
) 7
VYD E3 -
Sl 6 x50k
e malas
-IAD F1  lagyslé ol
o P Lg)‘.if(.lwulﬁw
gfdP dl.m:ﬁg.\no . .
R LIS .Ivas -/vaa F2 e s 4 RN
AIASA F3 O
6] dangs
-IMA G1
)
Qe dgre SBCSW ]
INYd G2 o oL
N2 L JAOY - /Yoy Jizes cljuss &l
S sl
-1V G3 o
Ly (el
5 ol%ils L))
NS H1 o
9 s> ) 9 21Ple
< JA¥Y H2 o s L
-Iva. NV JIASA oA iy )
O (8 jlwaSd
L Javy H3 '
oliysles
o) Slillas
- [AMA 11 SiglsS
Jbows
il b)) Arwgd g Gaiod
-/va. <A NS -IA$ 12 s
s ylid danwgs
AN 13 ’
o9

Oigh beazl sl



Y4 AJL‘).;Z ARS de gwjjdj)}u.s szl

iged (6l sl 3o Lol (bl e sl 1 (S snmd 3l sles o O s bl 5
Sl g o)jyeliS BT il Bl 4 a8 wius € elas] lubY yuie 4 bgye A2 g Al
sles sl 5 C3 b CL B3 b BL aile ool cadyi oprad &1 -, 0,3l oo solsn
5 ohiel (Jiomd slacsygly (et (s)lul (salal (ol (sla e dlal wu iy
9 S g S lie g aliblen @il)sld (o luyj (hobd 5 ()5 ks (gjlusialys
o e Oslewl gilidle GYolee Jl38lay 5l &S ¥ Jous GleMbl ad o lis |y drwg
S Vs allas i eolatwl b g dolidiw . 3,k 51 Y Joda (slrosly ¢ pizmad ¢ onds gl el
o1 (y5laex ol (gylol ansle 53 (655l 050 IS sl g (53,5LiS sl IS ¢ p5lsS
o3 odlial 3)90 (Jole (slayly el g o piie (LL d)Sen (2lg) (2Ll sl Waodlsy pl
g bl el Jod LB UL Sy oIV 1 VL plis S Gl ke oS wmd e L5 g il S
ol 53,5 58 Jsd B e 55 1y /5 e S0l c¥0us b ol i 390 > ilalllas
IV YL S pe bl s (s /5 VL Waojlus I dw) <Y 51 YL #lis,S el L yolie
o) il uilly Sl sl Jsd B bl ghls (oSl Ll 4 sl ol i L
Js:d BB 1, /0 51 5L AVE Jlaie ', 5 Liysh sl /0 51 YL Waojl plas (cl,y (AVE)
8 ) VY S 5 bl s /0 j2S AVE (gl elojl (51 45 wled,8 laie Lol g dadls
1315 2oy (owyp gl (omizxen J(Huang et al ,2013) 355 0 aob 1 (o], SKon ol eril
B3 ol (9> St gayn S BAVE plas o amdo s 5,Y — fysh s )b
3 Jre I Slg gy S ciS g e AVE Jis g b Sused jl sdelcuwna mls Lolul 5
sl 3o 390 55 383V = Jipgh slona i ] 03l o

Ml 1 plS” ya b b o OVlaw 4 Zuol o B aiasguoly wid S i &5 465 lad
oleizl St 35505 b Jlions (65,088 ael Wil Jue oy gu i 4 Slles Jio
Dil e QB ABFLl (BUSCuner Gl Shy oyn 4 T Jgia sl aoce 5 (oolaid]

1. Fornel and larker

Yo



...... SiosliS asel 6lsls Jde 1 b

OB adEwl B UdCares s Sig-F Joo

KW ol Cmmni>
Y5/t iy 5
svls WYEV Sy
o Sloly Crow
v WYY EigliS dlas S8
yay S5gkiS hjgel paasite
v \as alSls 4l
Lo Sslp o
A sy Jlo ¥ 5l a8
YSIVA ¥ Jlo o by
VY vy Jlo 0+ 5 i

Oigh sbeanl sisle

b 4 390 jb ygods adgl 38 YO+ 5l i aslas 035l e j sdelcumsa lass
o ey IS oy 4 (i B (cuS slaw ilie Hluw slasS plenl g uS > (6,550 He0 i
8 sl Cowdey ol gain &g (558 (oo Y waled )3 cpgeia o ]9 ploxl
5 bisel (Jlizmd slacogly (damme (sl sdlattl (o)l elal (olul 5l wlole
5 GBS acSilie 5 oldlen w@ligld laciloy; pielad o ()5l (gjlusialys
b Jhond 539l Gbjael alygly s sl pe Jole & ly 3 (ool alite () rgs
5 Slodsl Cawday 88 b aslas jl &S s Jaore 5 dlail ( clanl GlSU S 00
sl el (2035 GloaS olyemay Lol (el 4y (2SS 5 (88 (el B S

i



Y4 o)l.o.:a ARS de gwjjdj)}u.s szl

ol (gemin (&5 IS 0955 g (£ 8 (oo -0 Jgua

. Oyomde
&b A owlas ol elao o
»8
BT jsals8l
Sharifi & Mahdizadeh) &), sdicsies 5 s & i “’;’5
{Rayeni, 2024 o9 L] gl
s e lae S S
(Safi Sis et al., 2021) o Sas 5 pupwiile S0
e
slayje glods
Wy
((Khorami et al., 2020) ,\Ke2 4 o> <o ib dnngs il e o
(Elahi et al., 2020) o San 5 4! Jiong ST e
dalys Silsél EHIN IS
Oljples o990
Fuentes-Pefailillo et al., ) o, \Ken g Jlbly — uiSgp  plio byune ials 8399k
(2024 o Jls
{Sharma et al., 2020) .|, \Ken 4 LoyLs cluls als 35 03 b
¢Nasirahmadi & Hensel., 2022) fuia 5 ol yuai Sirglis e gyl »
Fuentes-Pefiailillo et al., ) o, an 5 gllbly — b ‘ L
© 2024 SK e il 1,56
: ' Jls NN
(Cheraghi et al., 2020) . \San 5 Ely> T e
i) 3 ooliza] bt
> (10T) Ll b g
Shrghss b e el e 2
(Ayre etal., 2019) 4, Ken gopl  bon 5l (s uSo,m dJLiff 51908
o T Lk
JL...><.~»J dLbJa\A ‘5))9&.5
sl A g ‘:Auw9)
[
s Somgucns, (Haddadi et al., 2024) o), 5un 5 sl 1;{ - -
en 5 Sinl (Rijswijk et al, 2019) o .““Li;“””f’ 9~S)~}ﬁ|~
(Steinke et al., 2022) df” ‘f"y Gy
S5k S B4
Skt
Montes de Oca) )Ken 5 LsSige gl 55 cige  dlp Olyjio mulas 5 (gl culw
(Munguia et al., 2021 L slagygls Loielas

Y\



...... &)J}L&Su&)}xj AJ]J}Y}J J.LA j—\}b

&ibe R omlas ol pmlae _
Shaeri & Rezghi Shirsavar, ) Jlow,ws (35, 5 cels 3l (9o lacoles
{2021 lacgyglgs
(Afzali Gorouh et al., 2021) J)Kon 5 05,5 L3l slodsly oyl

S
6y dnagy

2wy,
(Fleming et al., 2021) ,Kon § Kiald & o yiusd dguto cbcdloy;
app uader, > _ o> @l jup &lyqlid
Clapp & Ruder, 2020) ,35, 3 e, )9
b sS sl
Ly 5]
9 oKisly JoL.»)‘
Sharifi & Mahdizadeh ) !, odljcat0 g (o) Camtas
(Khorami et al., 2020) ,5en O (S waSid
oliplis
2 6)5 Sladlles
Jeems (598

u““"’)’l Lﬁl.{).)‘
s ysls
s y5ld drwg

(Elahi et al., 2020) .)),Ken ¢ 2! drugi g (52850

[Cd

Oigh sbeazl isle

3 kel Glasiin g i glajings 5l 48,5 OVlie  elod odimdlis & Jgas

odolcanddy (sladlgio po dddl Jolye (b il L el Cossds agl a8 VO 5l i s yo o
IR S g b e g o 85 bL)I L lasS g (o8 (reliae ()5S dls yo
Jao? (mas ulys  wwl aobls)l .\;J)é ool & (Lol peliae (6)10508 (5 ladlgds

Y



Y4 AJL‘).;Z ARS de gwjjdj)}u.s szl

o5 Jde (5 paiio 3 ylalins] e ol s - U

OO¢ )‘b‘_,’.i.xa )2 Lgl).) WLQ)M u.LoLc Lgl.tb)l) 9 yrno w]).Ao OMJOW ) ‘_}S\w

oy oolod il odel & Joan 1345 4565 o sl 5 gxe e o s 3L VRS I 555
5 obadl eleinl sl p 3505 b Jlowd (65,0l8 Ubjgal Wlygly Jae 4 bgpo yns
5 A5G Jitae (ol juite oy ko 3 olad (ol 015,55 51 1o sime T o kel jlaio 5| Lo
sloailye 5l plS 2 b Glie £ e ) 00ddl) prane ol s 9o Al Aty uiie
4 baye il oyt tmd e ol |y Jlowd (5)slaS (hjael alpglys Jaa p oas plulis

YIF



...... &)J}L&Su&)}xj AJ]J}T}J J.LA L};—\le

ol a5 (185 Sk o wdg: (V) (gilusiailys g (bj90 g (+/AVY) (olad 5 (6 IS Cunln
siilo il iz Casl gy Sblie > Jliomd (65,5l Sho Shjel 325 )5 Jelse
5 (+IVY) b clogygly (VYY) beSilie o olilon (+/VAY) assg o oo
ool 5 cnlio b} ak &S Mimd e b5 Y cglyd b 55 (+1V5Y) il clacil
VEA oy b olaidl (g5l g1 amlgss jody el Sl sal87 (390l 4 (olitnd potns
2 sl e Sl GB35l £95 cal 5kl ooladl a4 drg & Amd e (S 3
Cuanl 1 g Casl o gine lizan Ll )3 1y 8T a8 < IVFY oy b olaial ()l Lo

Syl aSTslal plo JUS s elaisl Jolge 4 avg

a3 Jde S yite e cul s 4 byyo Loylel =Y JS3

colps o gae iomaw lp tojlol 5l glible SYolee o 3 F S5 4 dngi b

Y10



Y4 o)l.o.:a ARS de gwjjdj)}u.s szl

5 o9l 4 bogpe tlade YL 5yl 413 V/AS wbwl s 5l s Jls (Koo a5 Miwa
el sl LS &S wedgs (AY/VAY) Lola 5 (g RS Calins e pupo 5 (VVV/5R0) (g jlosiallss
E VL jolio b 5o bailge plo Cusl Jao s adlge ol 1686 sl )Ll salps cnicssb 9
Moisme y5U (VFIVIA) Jlisod (sla s yslgs o (VFIVYD) dawgi 5 3aioss dlos 1 ((VF (YL Sen)
ool liseb] 5 YU bl 5k IS oy b ) aimd oo Ui YU (gylel @yi8 L 1, 343

ol Jlizmd (65,5188 S50l Wlyglgs Jae g lmaile o bilyy o a2 LB

Olud 2 o903l 9 L o,lel e cal s —F oo

il gylgre tojlod e o L SUY)
b ofeen VE/YVY Atal Jiowd (6555LiS 350l il yles Jio ————< elozal o lub
. 39l oisel alyly Jae ————< ool (g )ul
b s J— A oS hjeel alle v @l
Jlezes
sl feen £Y/000 <IYYA Jemus (65,0l 3590l ailyslgs Jho ————< o gl
. 539U Ubjeel wlygly Jae ———< Jiows slagsysly
b e N VY CinuiS jgel wlysle J Jses slagsyglys
Jeus
. 5yoliS 550l wilygles Jde ————< gilwdiadles o (yBgel
b ees V11 /590 LAY $09 Wbl wlylys J <) » 9 U
Jlses
. 539LS 390l alyglss e ———< tialad g (g S Cunlin
b e AY/A% MY &529UiS b jgel gl J B> 9 5 =
Jlses
) $10liS 5300l Wlyelg Jae ————< &lygls clacsloy;
b oe AVIYSY A5y &309WiS bjgel dilygles Hld slacsloy;
Jhses
; 5398 hjaal &gl Jae ———< 1S lie 5 Ll
Wb e FWRY: VY $i9uiS Sjgel &ilysles J Jie g (218l
Jhses
2k feen YE/VYO «IYAY Jizns (650U 5590l ailygles Jiho ————< dangi ¢ i

Oig sal sisle

o Wloas ol +forr gyl bne paw > Limgh Olisy wled & Jgia olul

Jlomd (55,9liS (390l wlyglys Jho g Clisen (gladilio o (598 g o sine blo)l oaims L
5 Ohigel 9 (FIAVY) pielad g (o)l ale 4 bgye jawe cops (ppVL ol
Ayl (oolegin Jdo o 1y 5 op i Jole 93 opl 45 amd o L g ol (+JAVY) (g 5loiailys
Gblio 1 Jlowd (65)0lis’ 385 53 1) (oB590] sl 5 blos sl Cuenl gl oyl

17



...... SiosliS asel 6lsls Jde 1 b

l3lon {+IVAY) dnsgi 5 36 Ailo almadlie b cizran il oo atuz ol (2l
slog)Kan (i85 &S ol do g BB s (/YY) Jlisud slasysle o (+/VVY) aes lis 4
Sl (IVPA) bl gylul e (i 1y cng sbsygld | pSope 9 aslriix
ohest gy sladay Joo p IS 1 Jelse 5l 35 (+YPY) eloal ()l 5 (IVYA) (e
ez sl Jlimd (655U dinej ) o Cuglyl srimaplis o (ooladl g)lul i
5 Gamiiz 9,545 Wojls Sl (g))sliS Shjgel anwgi o Cusl o ks oy (slaacdly

ol ygzeoCumlow

(QT) i €88 w9 (RT) oot g g p23l0 - Jgu>

Q@ (R) 1S b Q@ R 2 b
- <[EEA sholed g (IS Cunlow - AN sl gyl
Sy -lova ailyglis slaciloy; - ISy wolasdl )l
</¥0) -I5¥ e lie 5 oljlen - <Jov e b
Ivey <I8NY dng g GuiS <IN IS\ Jbsus slasygly
- <[£5) ilwdiadlgs g jgel

Oig sal sisle

el Jao slrojls gl (QF) b €598 9 (RT) Gl Gy polie Jold ¥ Joa

& sl 03l yo (gl e (gl yuiie bawgs saibodld prases by ylise saimaylis RY jlude
Dttt oy o) 3 3> bt i S8 e il i RY Jthe sy o S
w033 (+1551) jlotiadlgs 5 sl 5 (+/FFA) Lotiolsd o (6,8 sl ojlo & boyye RT jlie
dnwgl g 3850 Ale bojlw plu cCunl yuxio 90yl Olysd cpd )0 Jio (YL @ji8 Sl oS
(+108) b 5 (+10RV) Jbioms cslasssly {-15+F) o e ol - 151Y)
b e RY ool jlade 5yly colls Joo colas” 5l cansly JI5 Joub LB odgie )3 ju
&S QT Logad 5.3y ojle ol e (WS g Jde &5 dmd e plis (<Y eles]
e 2 o S i sl 55 e i s 5 e (i 38 sima ol
J (IR0 beShin 5 llen 5 (I9) Jims slocsily ol ol i
BB o 3 55 oYV Ll QUL s g B o (s 53 ijloyss VL s pdiinoian

1. Partial Least Squares (PLS)

Yy



Y4 AJL‘).;Z FY Il gwjjdj)}u.s szl

(S5 Culs 0je> oo (Jdo &S > o L Jodo cpl ggezme 3 b ) Jad
Iy mojlas sty (sl caslie it g e )38 5l e Jliomd (lag sl 5 gjloiollss
il 00 okl 5 Alaly 5l Jae bl iovis gl coles pd ol

GOF = Y Communalities * Ry

ke 5 /Y0 (AVE) snisglsowl (wbjly clod b laojle S yie ypolie ke
Jols </FVY L ply GOF e ¢ oplplo sl </OAD 35 150,50 Hlais suxite (RY) s oy
S 9 bwgio wimd polie plgieds i gy ofYF o /YD /o) o dw oS bl ) o o

Cwl

GOF =+/0.705 * 0.585 = 0.412

dleindey 9 (5 55 4ot
2 35505 b Jlmd (55,98 Shoel ailyslys Je o ol Gl jls gy slaazily
2 S39US )l 5 Sog0e g )3 ot o5 Bl e Jare g (g0l elozz] b
(tloizl (lul Jold (galS am 45 ipgemdn ot @l (bl 8 L] (ol (3Ll
9 NIl (sjlmsiailys g (bigel Jizs lacsygly (oo )k (sobaidl 5k
bl Jolge (lgisas dangi g 30 g dacs Lo 5 2ljlen lygld Glacdlo ) (iolas
FxSore el @olr ozl S dbml b Jelgs cnl s (olwliod Jao ol Culdge
ol )b l5ystS il (I3l g (650l hjsel oS Sl el 1y Sl (slacs)slis
o ol y ey (eolei i Jde dlal eled &S 0l LS 5 g oS puls LS e
1085 )5 dli 5y90 Jlowd (5)5La8” (Bjgal alglys Je el casto 18l 5 s (5l ine
bsS wetls Jao ol Gy 21y 580 iy < IVPA e oy b oolial ()l cofase
it 3 olipglmaS Ll (il g g sloansa Gials (o (sl de g 4si]
Ml 5 (e (6l comizran el Jliomd (650l S (higel Sl (65 0 (sloej Sl
odimd s ¢ hj9el £ ol by sl 050l aloml > (618 slaadlge lgisay (olotz]

YA



...... &)J}L&Su&)}xj AJ]J}T}J J.LA L};—\le

Jiomd (55,9LtS dnasgi 89 50 b gyl Lai> g ¢ Lo qalsn <8 )L (i 5T ool
oo WSl (2l Blen g lgld ol B Siagh wre slaoasly ) (S aius
dstc 9 b5y (el SlogSus dloml by €Ol dxwg g Jde cnl Cubge 53 Clgd
o2i9el dagl (g & 603 (Byee (Bl (oS Sl lsiear Jlons lires 4 oy
lbcoles 5 onlio (oISl (ppian b Anlys aslge e wlge b Jlod (gj)5liS
Olysds g sbacly lal s war Glagsysld sl l)jie (55 e 53 0h254 (5
oS o L juol imgl ales S (oo (Bl Jao ol hydy 53 0 Juaews Jole
b ons Sl gloae g sgimas (hgn ddl Co il zman gl (slacs)sld S
gk Ol g oligltS S (slacs oo dxgs 4 Wl o (S)te Bjgel (sla it
L «s5yglisS 05 liyaeliy g QIS Gl o8 298 0 dladiin egpcnl j1-2945 yomie (65,9l
Sl Jeomd (6505l phjgel szl g (hyinS Gl gl lo)Saly (olge ol (8,5 i )
b )lul sliwl) 3 350 (B (ljyeltS (eloinl g (oabuaidl Ll dgutp (o B aimd
§ Comgunad (il Olalllae b a1 (g)la 3 ol laghy (slaaibly g aily ) o
GRIB 5 5k 290 & WG e g slacsygld g S (65ysliS (bjgel 4 S e b
Nasirahmadi & ) J s 5 denlp ol asdlllas iges (slp S S (55,0LiS (5590
baS )b aST clols 2l g (690,00 900 50 omg Jiows Jie Lid » (Hensel, 2022
Slyan Sz (6505 aS Jhisel )3 (g slacsglid Cuanl o)ly> 1Sl gl (slaasily
o= (Fuentes-Pefiailillo et al., 2024) l,ISen g ollbily — wiSed 3:850 « picrod 23l
Mobgn Sy pde 25k ) (65)9ldS” (6y90 00 Wl oo (guan (Ben g Lubl oyl &5 > e
2 Jeo $lcsyglis iy ydle ingh 1Tl 55 ge—dge cpl &5 wimd GiljHl g3
ol g3y slaabl (cpl 2 ogdle )l cillas fj)slitS (gjluwkiadlys g (65,9LS (bigel
5 it adlbe ol b (65)9ltS Jlk dawg  Jlond (65,98 bigel e b0l
ooieel w5 aols 5 e (Shairifi & Mahdizadeh Rayeni, 2024) ), o3lj st
ol (imgh 99 ol @l Cosgad GloS i ol wlio 5 )k axg 2 38> (55,5LS
Sr900%0 9 @i Capdo dgu 3 iy (5 Al o Sl g al)glid (bjgal S Amd 0o
ol &)l 4 (Clapp & Ruder, 2020) 134, 9 S dalllas S (g 1 A8 ] (55,0liS

1. twin digital models

Y4



Y4 AJL‘).;Z FY Il gwjjdj)}u.s szl

onl St G5 43 )51 48 3l 0 o)l g (55,9 2 (38> slosyolis i oyl iliee
5 g 5350t 2 el b L e e sl 1S5 3 4 bl S o 1B ) L gl
allas dgge syl Jla Sl ol 4y 9udge by M Sl Gimgg &S )b oLl
pledl ) )lislus 5 (Sin s ( BlLd b ills 4 (Kazemi et al., 2023) |, Ken § Wb
Olmggy (sloal b (gl les slailly oiga & oyl o)Ll (gjp5ltS Jle Sisel o syl
Sloen (J9d scales g cwlio (gl Cwlw @lyglid sacdluyj s o)l ol
uidi e (Afzali Gorouh et al., 2021) ,LSan 5 09,8 L 28l 5udxi ¢yuizran )
S5 cpl o o)y 15T (gjp5kisS” Jle aal 3 5l SlpeSe 5 6l Cliing «(gjluiedlys
O 2Bl g (oles o debas (gyliS el GiE o)l jols lagh slaadl L s
@ ol Giagh aaled )b cille Jliomd (g5ysliS Sy 3 S 5 Canio el
L oS cawl aidly y Jluzud (65)5liS anwgs )0 (bl gl ilad g (o)l Ciwlw pro (il
535S sy o pllss oy > (Haddadi et al., 2025) 1, Kan 5 (sobis anlllas gl
)l (Slyen ()l Calow sl ot 5 o @lio (oytalp bl (35 o L ]
Coodl 3 g 0yl (pgmen (Bagh didyy jl vy JB (i b Sl Ghagh b (IS jsboa
hlisce (ol o 2l Bled 9 calio (IS Cusliw il glid (glacdlo (Sl lags)sls

S o ST Il (65)9liS Anugs g Bisel See (sl

&be

1. Afzali Gorouh, A., Hosseyni, S. M., Rezaei, A., & Alambeigi, A. (2021).
Identifying the components of the sustainable agricultural higher education
system. Iranian Journal of Agricultural Economics and Development
Research, (Articles in Press). DOI: 10.22059/ijaedr.2020.294088.668856. [In
Persian]

2. Ayre, M., Mc Collum, V., Waters, W., Samson, P., Curro, A., Nettle, R., ... &
Reichelt, N. (2019). Supporting and practicing digital innovation with
advisers in smart farming. NJAS-Wageningen Journal of Life Sciences, 90,
100302.

3. Braun, V., Clarke, V., & Hayfield, N. (2022). A starting point for your
journey, not a map: Nikki Hayfield in Conversation with Virginia Braun and

YYo



SislES Sassel 6lisl g Je b

10.

11.

Victoria Clarke about Thematic Analysis. Qualitative Research in
Psychology, 19(2), 424-445.

Cheraghi, T., Eshraghi, R., Poursaeed, A., Vahedi, M., & Arayesh, M. B.
(2020). The impact of medicinal plant production training workshops on
employment and livelihood sustainability of llam nomadic extension
assistants. Agricultural Education Administration Research, 12(54), 53-66.
DOI: 10.22092/jaear.2021.352568.1775. [In Persian]

Clapp, J., & Ruder, S. L. (2020). Precision technologies for agriculture: digital
farming, gene-edited crops, and the politics of sustainability. Global
Environmental Politics, 20(3), 49-69.

Elahi, E., Khalid, Z., Weijun, C., & Zhang, H. (2020). The public policy of
agricultural land allotment to agrarians and its impact on crop productivity in
Punjab province of Pakistan. Land Use Policy, 90, 104324.

Fabregas, R., Kremer, M., & Schilbach, F. (2019). Realizing the potential of
digital development: the case of agricultural advice. Science, 366(6471),
eaay3038.

Fereday, J., & Muir-Cochrane, E. (2006). Demonstrating rigor using thematic
analysis: a hybrid approach of inductive and deductive coding and theme
development. International Journal of Oualitative Methods, 5(1), 80-92.
Finger, R., Swinton, S. M., El Benni, N., & Walter, A. (2019). Precision
farming at the nexus of agricultural production and the environment. Annual
Review of Resource Economics, 11(1), 313-335.

Fleming, A., Jakku, E., Fielke, S., Taylor, B. M., Lacey, J., Terhorst, A., &
Stitzlein, C. (2021). Foresighting Australian digital agricultural futures:
applying responsible innovation thinking to anticipate research and
development impact under different scenarios. Agricultural Systems, 190,
103120.

Fuentes-Pefiailillo, F., Gutter, K., Vega, R., & Silva, G. C. (2024).
Transformative technologies in digital agriculture: leveraging Internet of
Things, Remote Sensing, and Artificial Intelligence for smart crop
management. Journal of Sensor and Actuator Networks, 13(4), 39.

144



Y4 A)Lé«.z FY Il cwjjdj)}uis szl

12.

13.

14.

15.

16.

17.

18.

19.

Haddadi, S., Mojarradi, G., Hosseini, S. M., & Ghasemi, J. (2024). Designing
a representation model for the new agricultural extension system of Iran: the
use of grounded theory. Iranian Journal of Agricultural Economics and
Development Research, 55(4), 699-718. DOI:
10.22059/ijaedr.2025.377959.669308. [In Persian]

Haggag, W. M. (2021). Agricultural digitalization and rural development in
COVID-19 response plans: a review Article. International Journal of
Agricultural Technology, 17(1), 67-74.

Hrustek, L. (2020). Sustainability driven by agriculture through digital
transformation. Sustainability, 12(20), 8596.

Huang, Ch., Wang, Y., Wu, T., & Wang, P. (2013). An empirical analysis of
the antecedents and performance consequences of using the Moodle platform.
International Journal of Information and Education Technology, 3(2), 217-
221.

Karpisheh, L., & Aliyari, M. (2024). Green agriculture development: a
strategy for economic, social and environmental sustainability in rural areas.
Geography and Human Relationships, 7(3), 355-372. DOI:
10.22034/gahr.2025.500393.2368. [In Persian]

Kazemi, F., Rezaei, A., Hejazi, Y., & Alembeigi, A. (2023). Examining the
challenges of integrating sustainability in higher education of agriculture and
natural resources in Iran. lranian Journal of Agricultural Economics and
Development Research, (Articles in Press). DOI:
10.22059/ijaedr.2023.357522.669209. [In Persian]

Khorami, Sh., Rahali, H., & Bayzid, D. (2020). Identifying and categorizing
factors affecting the growth of e-commerce for agricultural products with an
emphasis on agricultural sustainability. Agricultural Knowledge and
Sustainable Production, 30(3), 253-266. [In Persian]

Klerkx, L., Jakku, E., & Labarthe, P. (2019). A review of social science on
digital agriculture, smart farming and Agriculture 4.0: new contributions and
a future research agenda. NJAS-Wageningen Journal of Life Sciences, 90,
100315.

YYY



SislES Sassel 6lisl g Je b

20.

21.

22.

23.

24,

25.

26.

27.

Montes de Oca Munguia, O., Pannell, D. J.,, & Llewellyn, R. (2021).
Understanding the adoption of innovations in agriculture: a review of selected
conceptual models. Agronomy, 11(1), 139. DOI:
10.3390/agronomy11010139.

Nasirahmadi, A., & Hensel, O. (2022). Toward the next generation of
digitalization in agriculture based on digital twin paradigm. Sensors, 22(2),
498.

Rijswijk, K., Klerkx, L., & Turner, J. A. (2019). Digitalisation in the New
Zealand agricultural knowledge and innovation system: initial understandings
and emerging organisational responses to digital agriculture. NJAS-
Wageningen Journal of Life Sciences, 90, 100313.

Safi Sis, Y., Joodi Damirchi, M., & Maleki, M. (2021). The effect of
agricultural extension and education system on farmers’ environmental
behavior. Rural Development Strategies, 7(4), 381-396. DOI:
10.22048/rdsj.2020.242509.1864. [In Persian]

Shaeri, M., & Rezghi Shirsavar, H. (2021). Providing a model of sustainable
development based on the excellence of entrepreneurship education of
agriculture-Jahad training centers. Geography (Regional Planning), 11(42),
553-572. DOR: 20.1001.1.22286462.1400.11.2.29.9. [In Persian]

Sharifi, 0., & Mahdizadeh Rayeni, M. J. (2024). Investigating the role of
education in the application of precision agriculture and its components on
sustainable agricultural development with an emphasis on water resource
sustainability in southern Kerman. Environmental Science Studies, 9(4),
9702-9718. DOI: 10.22034/jess.2024.455508.2249. [In Persian]

Sharma, R., Kamble, S. S., Gunasekaran, A., Kumar, V., & Kumar, A. (2020).
A systematic literature review on machine learning applications for
sustainable agriculture supply chain performance. Computers & Operations
Research, 119, 104926.

Shepherd, M., Turner, J. A., Small, B., & Wheeler, D. (2020). Priorities for
science to overcome hurdles thwarting the full promise of the ‘digital

rry


https://doi.org/10.3390/agronomy11010139
https://dor.isc.ac/dor/20.1001.1.22286462.1400.11.2.29.9

Y4 AJL‘).;Z FY Il gwjjdj)}uis szl

28.

29.

agriculture’ revolution. Journal of the Science of Food and Agriculture,
100(14), 5083-5092.

Steinke, J., Ortiz-Crespo, B., van Etten, J., & Miller, A. (2022). Participatory
design of digital innovation in agricultural research-for-development: insights
from practice. Agricultural Systems, 195, 103313.

Weersink, A., Fraser, E., Pannell, D., Duncan, E., & Rotz, S. (2018).
Opportunities and challenges for big data in agricultural and environmental
analysis. Annual Review of Resource Economics, 10(1), 19-37.

YYe



