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ABSTRACT
The present study proposed to identify the dimensions and components of effective teaching
with artificial intelligence (Al) within the framework of Technological Pedagogical Content
Knowledge (TPACK), based on the experiences of university professors and educational
experts. This research employed a qualitative approach using Grounded Theory with the
Strauss and Corbin coding paradigm. Data was collected through semi-structured interviews
with 19 professors and specialists in the field of education. The data were analyzed through
open, axial, and selective coding. The results revealed that the integration of Al in teaching
redefines teachers’ knowledge domains, including Technological Knowledge (TK),
Pedagogical Knowledge (PK), Content Knowledge (CK), and their intersections such as
TPK, PCK, and TCK. Key components identified included personalized learning, enhanced
instructional interaction, visualization of complex concepts, and the design of creative
learning activities through human—machine collaboration. Moreover, ethical concerns such
as overreliance on Al, the validity of generated content, and the necessity of preserving
human interaction were highlighted. The study concludes that the success of effective Al-
based teaching depends on three fundamental conditions: (1) professional development and
empowerment of teachers, (2) synergy between Al technologies and active learning
approaches, and (3) establishment of transparent ethical frameworks and responsible
policies. By expanding the TPACK framework in the context of Al, this research contributes
both theoretically to the reconceptualization of teacher knowledge and practically to the
design of teacher education programs and policy-making in smart learning ecosystems.

KEYWORDS

Effective Teaching, Artificial Intelligence, Grounded Theory, TPACK, Teacher Professional
Development.

Copyright © 2025 The Authors. Published by Payame Noor University.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided

the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.30473/t-edu.2022.9002
mailto:hsuny@um.ac.ir
http://orcid.org/0009-0002-1450-7796
http://orcid.org/0000-0003-4267-1657
http://orcid.org/0000-0002-7161-9500

Sy 9kl 90 DR IS 9 (S 9ld

https://doi.org/:10.30473/T-EDU. 2025. 75670.1322

«6.5:““35’? Jlos

S (2Babl (TPACK) Sleyo S gild Ly 53k )3 (Lghan igd il

Slasodld 4 4k

TS s
LXVCCY

A Jhe Ol 3 (Sgiae (hen p (dise (AT (a5 Sladdlhe gl olulid Baa b p2b iaghy
adlles () 05 plol g0l (henasito g ailud o8 ol 2 5 (TPACK) ailghid g S358lay oo
W Jols S e e b plorl 8" 9 ol il (o801 b sliodls 4y s gy (bl o g (573,509,
S Ngad Aidgy g5 (o9l b c)Sh g Saigel 0 0 1yl labas g lenasito oSt sl 51 5
b lodly o g ardly b ludes (sladolas 3k il aodly 285 plol 3,dls g5 5l Madin yguody
o oy > (gan Sogm pled o 3l (iS5 gl (B Lygo (Bl g (y2me il (SHSSS ol
el izmam 5 (CK) (alyome b (PK) (Sijsstoy (b TK) alyglé il Jolis plao iy cibisee
e 550 (st oy laadlie a8 o iyl |, TCK o PCKTPK silo gam e
ol polie fgicds cpble g sl €S i b AV (slacalled Sk g o> wadlio olosl ¢ objgal Jolss
8 & il ey (Siadly s (IU (Sla 55 5 il cipl oMo s (oLl il e )
O (3585 453 (LS b odby od AS iy 35 Sl ol Lais 0950 9 s lgine Cono
i¥hor lobse (kb (giluiallys scand ol by dw & bgio (sgiae i | (sxSope b pis]
dnogi b il cpl Blad (IS sl 5 I (slasz b (Sl g (650 S sled S, b 55
B sl 3 los slooyal o)l (clo st &l s (sgias e <l » TPACK gzl
39l 50 wlyB Jiodign (Slopgrans 3 (sbjsel (SISl g plao Cy (gladeliy

S5 slaojly

Olelze (5148 > dawgs TPACK wliosly 4y )lai e gume (bon ¢ yidu il w5

*T S S e

1@&5‘3.'0; S0k 36 4g0
pole oSl ¢ qwyd (g3 aoby dld) (6,8 gmdily N

Ol o cdgudio wod 3 oKl pwliiilyy o sy
03l ¢ 390l g (oD 40by Slallas 0,5 oLl Y

e Rl (gwgdyd oL (poliily) 5 Sy psle
ol
pole 01l g0l g (> asliyy Slalllae 09,8 il Y

Ol g g gwgdyh oKl ¢ gwliily) 5 iy
1m0 Dkin g
B Sy e

hsuny@um.ac.ir :asll|,

VEF/EIN il ol
VEFLV5 6,555 o6
VEF VY 2o ds fo )b
VNN el gl

Wlio oyl @ dlsw!

(505 5 O (B gy hble Uye (o Wles,
Sy il 53 (sgiae Ghgr i85 (VY F) . o2 5
5 9l dlaedls aylas 5 leadl (TPACK) olo)te

VY-00 (4l 0329) B cCarsd g polei j0 (g yiild

ol yg plo olEtils i opl 36 .© VF¥ Ll )] Bain s 4 Blaie e oyl Hlisil >

sl Joo o5 o3l )3 @i Ll Cale) b g lis 4y oo Sl by o 51 ()b dlatl £33 50 g 00l 5 (S o lio ()
Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/)



https://doi.org/10.30473/t-edu.2022.9002
http://orcid.org/0009-0002-1450-7796
http://orcid.org/0000-0003-4267-1657
http://orcid.org/0000-0002-7161-9500

oY (VY=00) V¥ - ¥ linoj ol 039 qomdjh (olo ooy Jlo e g pula )3 (g5 y81 9 (5,9ld

(Egan (98 wlan gualad aduls Jlaie 5l > (VY
b 4l sl 05250 slroged Dol 4y b wilgs o
OHea 5 Mhiww) 09d (it Ghjsel ;0 g (ooldi
Ol Gt IS 5y Gimgy (nl 59 45 (G g (YY)
I3 e Sl SBlaal S s niin Gl o
D9 s

Ol €558 L (650l 5 €55k 5l g S0l e
&bl 50 6 Sol cale o Wb (g,0lid 4 was o
il slaa s (V¥ TSl g Julo Byo
g lgiome 5l (6,0l Lbjgal (gilwlas ailesls olis 55
308058 s ol plae SIS 32 sleonas s3551ay
3979 (il (292l 45l o, nll (VY o Sen
5 (PK) (5551 (CK) Iz 2o oo cgalay], 45" ol
Ermae h9p b gyl (b sl 1) TK) 5k
Dl g,

O Sl ol (Joe plgea |, TPACK Lo gy asu
Sl 03,5 00l (5l Bl y0 plae sla Sils
s Srdlex ¢ TT GhlKes s )
RACVSALIEJE PR PRI NT IV A PRV 3
ol ool 55b 5l S baisl (isen (Yo YY
YN0 e 5 A Silg) el eS8 (oSl e
50 TCK adlse fpimmed (Y10 T s> 4 S
15 0l e i AFTPACK g (glodsens
Ll lge 5 5)0l8 5 3l slp Olabee (UlsS
5 alglis oyl 5 (V- YF () Kon 5 53 )ouiS oo
AITPACK 3 Lol (gl suulS (las 5 4ty o S5
O 5T g5 aies Cwas i pleles (Lo 5o
Gisp p 3SB b (55l am gy cnl o (Y-YF
oo sleadlie 5 olal B ogdige il (Soiae
30,5 7l 3l TPACK 13 esias psn b i il

12 . Luan

13 . Biesta

14 . Barnett

15 . Foulger

16 . Jaipal-Jamani & Figg
17 . Ning

18 . wang

19 . Debbagh

20 . Jones

21.Zhou

.

4oR0
G5k Saedigd Slapgrian ) 4y 0l jga slalae
5 Solel sims o ylis o tagh .l 03,5 95 5o
Chyia b spsld 65,00 o plebre giluatallys
el 00lo Jloline 0 )5 GBS 4y 1) 055 sl oy
502 5 € Jlezmd Gles? Jod j5eb b oS (nds
Wy G Sl G o Sosz )y 5 655k
Yoo ‘vé"“'.’)i NEER ‘Y..\.S}ohz s_i».».])‘d) Cowsl 00l
u.\.».aPUa.: )9° k).:).:o)l.: B (Y‘YY‘ ‘C)‘)&*“’ 9 fO}.oj‘Q
g Ol @ efyde &5 Sl oad plo
@ bogiagh 5l e Sl S (ajsel o sgian
RS HES oaislad aS wilaisls y ledae (g 5lwasailys
)fl ol ‘Saylf Olires wlu O (6 s (i 50
Lol sl oo Wyl (g8 ob- ool cuaS gl 3.0l
b 09 g WS i Sl olar IRl gy
Plarlogh) amspal &, ool (S eSSy
o594 (VY (), San g A sl VeV F Y Yo eV 411

O bl Ghn l (ogtan e b azlee o
2 e Gl ey sleadie g olul a5 Wl e
Olaasie § Hlujoe a8 Jlate 5l egias i

Redse SRl 50 A
S50k Silwand Ger glalued Lyas Sige
03,5 pald bl 5l Slatiy 5 diedsn s Saroy
5 Codele pilive o 51 s oo Ll
e 5 Tped pleSiSh) ool e (glad > gLl
Ol 3 Tl YV () Ken g VN Kilga V414

. Digital natives

. Darling-Hammond
. Prensky

. Dawson

.Yu

. Odajima

. Dolan

. Chai

. Buckingham Shum
10 . Luckin

11 . Huang

O 0N U1 AW —



o Ol ydo sl il Cayya5l 0 eguan Bar il i) Ken g lilad, oA

Sleoist Sowar 10,585 5l ()l &S > 052 L
$ sl yld L slr pldae sluoslel slaasl
AT oYY e 5T SV Y ) Ken § To)
5 S 0L 9z @lroje 4 b g odee ()]
walal) 5 (059,805, el g ouile Sguze (LL
L6 ao) Jlbo S Jls |, TPACK sleadlie oy
ez e OF e LS ATY e gse ALY
Gh9 e GBSl ) Sl 605 5 (o
el 0L (2995 gomny 590l 50 K Eghan
cladlie g oluh s ol alie Gas i ol p
2 AL «eghas (hep p (e G0l e
AL o gl gancge 5 plaasie 5 aslul o)l
5 olubr el e Leal, sy .cwl TPACK
3 Egan (B p (e il e yn glaadlse
Sgpes Sl €Sl wigSa lansis 5 aglel oy
<l ,o TPACK (6,55 dnng 4 oo (oo Jol>
Sl os laskiing mo g wla, 63k (ooras (92
g Sladoli pad > (>lb plao Con 5 (5 IS Cenliw
Sl eyias Sisp plisl B glas lubiul 5 plee
&S

15 CK/PK/TK odlolss g3l 5 ol 6,55 og
bl 5 hela glaailele g bl b agrlge
Slasgs a1 (60 )15 e g 1ol diaign (5 S0l
Slagslliplas (egman 92 olsw) (Slilee slaadlis sl
(5l 5 OB Sl il bl 53l
P oW Cupde g 2Ll e (b sl
Lol dialign slopgiien )

5 waass sbaslas glaosls 4 IS i anlsl ;o

o sleadlie 5 olul (358 el aniny alyiy

13 . Kim

14 . Lee
15.Ng

16 . Ghazali
17 . Abdul Rahman
18 . Peled

19 . Perzon
20 . Qiu

21 . Touretzky
22 .Su

23. Lachner

(Jolss sl sy sLJUB wlgiee egias Shge
72,393 653k 5 WLaK (B Sel Sl 5 e
Jo ol b (VY Tl s Sl ws sl
g gl cadculaay sl iailaglaie slesl (glagSl
9 CEyan (hop Lawgs oad Sluiiy U € egran
O 2 &5 el «(egian (i balus Gl
6 ol Gl Jiep ealScasl estas i
5 Sl V-V Tl ol (2 5 TSk 5 of puSilr
o Sl 2 g nl S (V0T (lSen

3,10 4S5 olae (590l A
o2 (Fghas pheh WS oo Ol (ngi la g} 5950
SloSKwls mhaw )3 v 5 )y Lk gl o
OhlSe 5 8 lan) canl gand,ge Jb o oledae
lanllas igei (gl (Y YY (ol San g SIS ¥ VY
Ermas Ghsa slajlnl slesl ol las Yo YO Jlo o
S5 J5S A e (b lebae (slad > axwgs )3 Woe
S8 el Slgws )3 (LAl g (ngs Al gl sla )5S
Cacesd K glaasl (Y-V0 Y & SL)
Sty g Gl (silueazd o (eghas Shge
2 oleier 5 )l aST aalyd » e slagsl
caSl BB ollisde 5 ki drwg Ogpo
XYY O Sge 5 W Sidge VoYY A Jlaz) 0,35 e
2 (VA s T el V414 ‘Hgsé)ﬁ*‘
o sl Suls Sl Glacgers ( paadi Oldlhae
g glAl laolails 5 )l ledas sl (egan
M g TeeS) el 00l gomasgs TPACK JG
5 VYT olKen 5 B> o YeYY
9 S YYY Mgin g Mol VY Yl Jlose

FARA R IR NCOVSPRINE STRRI P L SARANCONN

. Yang

. Bai

. Ouyang

. Jiao

. Huddar

. Liang

. Kim

. Jamal

9 . Mollick
10 . Mollick
11 . Murphy
12 . Chassignol

0N OO WV AW


https://link.springer.com/article/10.1007/s10639-021-10694-x#auth-Yehuda-Peled-Aff1
https://link.springer.com/article/10.1007/s10639-021-10694-x#auth-Sara-Perzon-Aff2

09 (VY=00) V¥ - ¥ linoj ol 039 qomdjh (olo ooy Jlo e g pula )3 (g5 y81 9 (5,9ld

BB wslwl als” Jolids yimgh j0 Bass o8l
o ssyslid g (bigel ojg> anasiie luyde g lodee
D9 65,84 5l B alET L auyss aS b ol 5
SSdiges () Jgda )i bl Lo ,ad anly8 0 eai s
Oy iy &S Ko Lleil (631,81 b A plos] Miadin Cjquody
055 (@ e bigel (9l3 050> 13 o b s bl
(Z 9 coma¥ > (Sgiman Ghgh 3)5 dloj >l |

Sl Sgons syt sy e G
A ainlss g 5 TPACK (B o 5 5l
o9

o 3l xS by (&S g Jl sl lagh
ol bl sl snd pbul Valisesls (gls pas ke

1 yo cdin aSTy> gy gty iy (SLEST Cunle 2,559,
PG g die) ) Glaastie g wilel )by oy

R 0ol S A olitd AL s (sohan g

029 s ysld 5 Ghisel oj paasie plujde 5 labse cole ol ) glaadlie o ol I ey
oaliil 4y 255 .83 plol aidly kit Lodes anlias oyl 5 5 padlie gzl 5 ST L sbaesls 4 ylas el TPACK
ob du Ly )3 g her 5l EanS e L e So By gl aolejle g p claosly o I s
P9 JL VBN e 655ke el ) e i B K6l gl e

(VW T8 5 gl s2il)sles o

> J390) gl Fvive Sy
)9“:”;9"» oy 3490 (W aislw Coms ’ T s S
o e e
S — i) 4ol | s el s 09,5 2 b
T A T ° ol
) @’ ) R A 90T PR () Jy- oSty bigal 5 oy SRy Ay 1S e A
$yS> - @ S5 . e
Mo (0930
5i90) oyl —Ca g el Jlio i) JU\Y
ol S — gl T ST - < > 5 ool s 095 Jlokil g pulas aduld
4l g o —huldd S~ yg V(s . o o 155 3 B
Ayl e g . Spudeo w5y olKuisly 3 W
opd CAls danls — wliilyy ple owy Jlo
4) e ¥#
e
chp g .
" " ) o oRlS)peels
(e lid )l — i) 2,)8 9 (Eghas (hon Jlo ¥ (ol Fgmals’ (ooigan 09)8 Jluls = 77 7 7 s e C
. e P ok
$FS3 a3 ESyb .
. (I
SHml
(s Sy 4eliy Slhe 9 9!
&350 « S5y | o )5 5 Ll 3y 4ol
s 5008 comind gy 5 Jgo e e pole 09,5 )l Sy by 5 5 D
u_'>|).|o s 4§)> Axwgl g (g uL.i..a:)B o Kiils =
bjgel
o iy 9 Jpol (obigel o s pole 0g)5 )bl :
L I8 L YV Sig0l Copde 1580 v B
ol il J LSin b o higel S =1 )
k)8 bl o o y
T , o 5 ohjgel 3 2y Siyaaby  emtihd ,
Ahigel L —plales Si9)S —awsin = 5L, v ] o F
" U9 w2 15>
Oy
oo i3
9 Olalee 3j5e )
o 2 hisel SIS ulid)S gl Ll
9 Wjgel i) - Jue o G

Sede Uygn 9 Ohjgel oS (oBjel )
a9

2 . Strauss, A; Corbin 1. Grounded Theory



e loyde Sy ls cypaifl )3 (egian (hgr (i o es 5 (lss, -

3590 (ooi 390 gl . " . “dy o S
o K w).\: a)’ow”: v [W79.V¥Y) . LS
5 ) e asd
9 Olelae 290l
5590 aiels e g Riting, - elois] L 1>
9 Ujsel Gl 2 e (6 Nimg3 — slaixl pole oliilyy e
. ; Jleya ool pgle yoo § 5 H
A9l GBI 9 B9 Sa9ké Sls 15>
O
S gt )
e T il g = el Sl s - ) Lkl ‘
B9 (B Oljgel e et e Juy oK opte 3 PomelS e T o 1
¥ SS9yl lgizee 2o 5
= w8 oyl gzl
J,“- ),., o —0kj orde S — oundS L5 o - ,
ul)}ol L)“"l‘)_du"” o JL»Q oKiisly o)de T d u,«uli)‘ UL) Ny 3] J
N by )
L o
Oy
oy (Sl ) olal b > alod L,
)P (P2 RE (w90 £ T
Ml pgd 090 o g Jus Vo I PN bl hjeel ] o K
w-p )
95 9 Jol b (g ples i oy §
sl pgd 5 Jgl 4l A Jlo Wy el ol al ol s pole o L
(... ?91“ ‘u,.»)ls ‘L;al.v))u)‘.lul .b.u)l
. . . e e L el
daugie pgd 0,93 by o S Ju ¥ (5505 8) liw o> > Kb ] o M
)
sl Lok
0% 9 pole )1 gy Sl .
dawgio pgd 0)93 ; JLed) som) Ol 3 e eboksl 6 o3 N
< (ol 3>
dawgio Jol 093 sloizl clallae g pgle Jl Ol 2 Swipde WK o5 O
oy (w3l ) olul b > alod L,
) 2by) 2l by gy p o sy
el oygd o g Jls WY ol pleo j90l o e ] 5 P
w-p )
oy (Sl ) olul b > alod L,
) e 2by) 2l by gy p o sy
il 09 o g Ju Y ol plee sPjgel o e ] o Q
.- )
Obsn gl sl o)1 elozl e pole om .
dawgio p93 9 Jol 093 oy JuA Ol 3 o) s o5 R
Yo >
dawgio pgd 093 uﬁjy] » Lo =Ll
—dlawglo pgd 0)9 . ) i bl } )
s b Sl gy degesme W9 Ub9x 9 Ol yod yd 153 oS
byl gty - w3
e Gojsel

st baslas (2l )3l Jl oo 235 lolid
24 plsl (e )90 a4 BASES Hlie ol b ow)
el by el Job & 4083 YO B YD (o 4l
Sro bl @bl p» w8 b Buscs )i
A5 Jas 6)lidg e 4y g (silwadly Jol5 psbods Laasban

T onlp opllas b 5 (6,828 ISl b

b gyl8588 Sl pedn (o1l ool b aosly Judoo
asyo j0 b plool olsedly 4 las o bl 5 (g
Oygod 5l Ggle 5 baslas gl Gl )lSu

i 2 A gl il (a8 eenlie 5 (Slgs il biasks

aslas (imgh pl > edh (gh S Lol
YU s pdpdllasl o & anbae g4 ol 29 aidl ks ooy
@3l g oddone Gl 5L (e Jolo alml bl
i sl IRl o feline (Suses lie gl Jos
I Gpd gy ool b Cguone gl Bua 4,
kol Gl g )l sl bl p (y92e slaginn
el 4 WA wlal (glaigS 4y Wiy 3,5 (b 345
SN 9 eSS i p b OBl (IS Cg2 )l b
B> iulial gl bl atsly dgg dnlas Job )0 ozl
o8 0 b byl Opgoas bl anlas slaiwy
oty b 9 Jais] Cins bl b 5 Il laasits



7\ (VY=00) V¥ - ¥ linoj ol 039 qomdjh (olo ooy Jlo e g pula )3 (g5 y81 9 (5,9ld

Sl Jols glaodly gpdlazel o lael 51 olaebl (ol
A5 pbol Lol pladl e sl s ledes  sladslias
5 @l i pgd 3 Mol 5 ey plaasis
Loy (653838 1018 5l s pow 1S b 1y o] Ly
Olizebl S (obL 5 Sl 516 ad il pyd JSingl
bolyd 5 (Bases lie digej 0yl (B Clxusg &l

)5 ol

Lyasl

o] il g 320 5 b dslian gy 4 50 opl
D g0 A3y (ngy Jlpw 4 gl slily )
P Eshan Gh (e iSRSl e )l slaadlze 5 ol
S 58 amaite 5 Akl )l

Wged S5 B ) dnlias | s 0oy gl ysuiwl il )3 L]

A5 0l L Y Jgds 50

ol 13,5 SIS el iy Sy B 5 modls 1 lolins
Obawsis g A5l sl 5,55 5 Tyl dady s (Sl
doye 3 g (Eghae iy (e )l A S
5 She gladsio B 5l lasS (gyeme ()15
Ol ballyy a8 alsjo pl Ban ad (230lejle (gm0
2Dy earde Slads 0 oo b alive punlas pledl 4 laas
b ol Jeed b o5 05 W s ol
o) 2 KT Lanodly I atwls s (clogSl g lasigu ¢ S9
2 e el b byl (6y9ome dlgie (ptia o
oo JAo (S JSS by o5 5 lulid egian (hon
Simgly A5l IS o ye 3 il wal |, Ll
15 391 el (gilude LS, 5 dn dlgio Slulis s &
o3litl 350 (4,5 53 lgiea; TPACK gzl dl yo
ol 5l (S5 B 4 onalunsty cladlgio b cd S )5
DR gR (S5 e dd g (2O0kejle waxe g
«TPACK Csp)le 33 (s5iae (o520 3 (e i)
o) Jae ol sl Jo (258 5 (ol sladlgio g b (s
it (ool ple @Mebs 5 @lygls ¢ 5551 ¢ 2l
alsyo 3 6 TPACK (g b5 Gon o ccws i cpl 45000 )5
Sl @l @ plyear LBl Al je 3 AL (g

b a5 sl 3.4l

Sl b aslas (o jl b asbas Juloo anls 5l diges WY Joda

= adlge Pocie alas (e jl i OBLgd anlas &

o yls § orlizl plSin 5
L sla oy, 9 oybs 5L 51 oslizal I Baos ¢ o ghuan
(PK)Sess8ly s St s sl U e L
AT L 5550] oisel p plls e 6,50l s ol b,

plody o0 il 5 5L

bzl ¢ 50u5 b ol duslie guls (caiatd 3

Lo adlge g bl Coled 13 9 a8 e oneS 3,50, o3latl
W) J B PRSI



o Ol ydo sl il Cayya5l 0 eguan Bar il i) Ken g lilad, A\

(Egan b p e Gl et Gl adlge 5 lel Qs car plaasiie 5 wilul o)l IS Jgae

x

adlgo

PR

OB Wigd anlas o5

( TK)aisls il

i b s 5 s ol
GEyuae

Eyae o

ol 390 Lasuie gla)l5l

B ]

Egmae i () g (o)l sl

@Ol 5 55k dlges

(Prompt Engineering) 5us  wiige il
Esas Ghen b e sl

Egae (hen Jl odliul 3 oS 425

Sgan ogp Jl adgl Blad Sy 0

s g o905l b S

Canva) « (ChatGPTlgw 1y 9 egec sl i3l
(50 5m55 bold) yoome S35 9 (o2 sl )3
FRENPN NN

Google Classroom

ChatGPT

Canva

Gemini

Notion

Adobe Captivate

Quizizz

Edpuzzle

H,G,M

B,P,Q,C

(PK) o551 2l

b ()l g Jlab (5,500
GEan g

Jub o gy 9 o)l

Eyan gign b (590l

b o3 (s nly g Copte
Souae ogn il odlail

seefon g e (e (5500
egSas 553k

Jib g (ke (6500

Ol 5 55U 5 ealazl

Silels il

(Blended Learning) .S 5 550
SBlast 5k

slaloy iz 55k

s Jo 5500

oleo J 58

A & polie ST )b
Sagee Sl I Gl

Sl Jolss Laas

H,N,E,S, M, R, B, C

LLGNKMO,P

lyme conlo g b Sy
il

Yl g Julow diojls (weyd 0 YU (6,850
Sl 9 (B o090 2 )L

S5l b JgeslS paass lgzme JolS ()5
slaok g Slke Slyme b Bl

H7 L’S, I’ M! N! K! O)
P,G

2 (Egas shgn dp)lS
ol g g (b

hbai (65l (65l pasuds

Moo 955k g (b3l

(Phb) s Sl plod 3 (sgias g il edlinl
(et

w99° Silwclis g lge g

G5 g Ml (b

odd gl paed o ol 550k

Soal il 5 3l b caslito bacllid ulais

il 50k

leiloyuiz (5500 ) g pSo e

g5 L)

A H,B, L1

L, LEG,K



7Y (VY=00) V¥ - ¥ linoj ol 039 qomdjh (olo ooy Jlo e g pula )3 (g5 y81 9 (5,9ld

) 3 (eguas (ign 2p)8

Iy Plb > (sgiae Gign b
SR 5 @y 2t

ol Gilwgamd (Fgo 3)9 5k
Bigel e

3 Sdes pglie ik

aEghae g b (e Jilod

G,H,L,LD,N, M, K,
B,P

G, K, M, N, H,S

EES I NES PP INCIN 198 ealae (5loJre
il S
psls jse!
lagSl Cais
s Jo> slocloe cyis

Sl Fomae on jl odlizl EnpaimSgo ks L oalts bjsd] L.H
B 58,50l coles 55oliS gl Sl 4y a8
Laals 5940
398 Ay (ulidily 4 a2

Silwosls g gilucs par Fodks 0lj & edme (ge (susiil NK.S, B

hjsel panlie (2b)) o158l manlie (slals po toles
Silw o b pole pualio Sy 4 oS
2 LS oyl b (s sloogle Mg
;‘) o2 Ogte Sl Gt Sle g

5 5 lloyix g (Sb @SSOl 5 3k eppal (e S 5 L.G
: iz Cilises (63 (SlacSms b caslito (slocy o M55
% 039381 Canly 51 oaliiul

g lyme Glbal s s jloggaiid oS sl e o LM.D, H

=5 Oigeluiils gdaw b Fere Jigel il gy (Sl slagy o5 Wy
sl 13 ol b caslizo (o slacdled ol o

5 el (g 155 higel slacsil 2k M, K

s97esil

palae )3 (gl (gjlodnd dlm]

b Biel )3 plone GBS yeeis
Esan (hoR

— g il
( PCK) K550

oo QA5 yues

S lgis 4 plee

pleo (5 pnly i85

Sy Bgald alie 4 pla
5ol g plro Cplole Lais

H,K.D,A,C,B

(sl g Slpadly 15,55
GEgan g

Olebee hjgal 5 (s3lusiallys

S Fuan yigd )'l odliwl ‘51){

3 ool @lga 5 lails

G 5 gl o 53) oty i

GEGan gh

Ssan (g 4 aliagdly ol

Egas hea 0318 odlatul ) w35
Sl 40l (ISl 4y (olas] oS

Sl Jobs i ) 1,5

Olelre (losiailys

plabe 85 i

Eguas Jhg dlgw

egias Shgn | o3lisel &Y stus bj00l
ue5ian Gin b TPACK sy
Bloyj gl

ol bbbl Coenl Js 4 eslatul )3 cudgimme
Esan (hgn 355 3,531k ) Jaen all
s il

Q,P,B

H,D,L,P,G,M, K

H,M,Q,D.E,P,B



e loyde S ils cypaiil ) (sguan (hen i 10 5 (bilgs,

Fsan JhoB

Sl g (oBjgel plss o

o)lyd rudd g (ool dlgus

igel g (Eoras (hon

OlS355 CdMs g ol cudles 1 1SS
Sl Coial g (Al (( BUS] il )
o w9 S g )by LS
O358 e 5 plyy cadls p (Egtme Gigr il
Fsman Ghon Jl odlisel &Y ghus (B0l
il e 4 jlo

0 &5 g (bl

caly (S)lie u"l)J’

Sy oSl

ssas Lion] ] 4l5e> b il
ean Gbgn (sl bjgel

Sovan g 4 )5 oSS &

oo (i G

Fghas Jhgn (SUS] g ool ol

hti

H,ILL,G,K,N,O,P

R,L,t, LH

H,B,C, A, M

ol au ¥ LB 5 oS 1L TPACK (ks
(V) oylas JSub B 3 ladibly ) dods 0k (B ymo

el o5 1))

bl o Al o5 .
Oy g Igioee
il gmateds -

ket 5ol
ek s st -
Selgn
a5l o AL o5 -

5 el slaslee Bl

Sld
sl AT 51 colazl -
5 Cole>

3 2

Sl g b oS0k -
AIL

Jbs e Bs; s *—')L’-: -
ALL Sesl

poie VoV ggacme > chnlas (glaodly (5)lI508 wl 8 b
e 3 iVl g plesl | g puliae cpl 35 el
Conile > baddie cul (bl ()5S dls o ) oles

3 Silwisrar -
eeplic  g3lweole
it
slsioe bl -
3 R
= -v
.-"'7 - A
- 3 il ased -
& Lo lgie  3llail

OO (omly s Sumae -
ATl onlazal b

L
sonlieEE e

ATL el

(B 5 b Ul (Lo 52y55) oyl iy
Al 4, golisil g aslioadls (5,5 -
AT jlasliuw! clp olakns (Bigal g gjludiaslys -
Al jloolazal ailge g b 2l -
AT B5gal 50 Conial 5 3 -
el el el i
Uieal g Alo)liys  auds g colasil sl

Shanasis 5 5lul 0yl > TPACK gy )3 (ogiaan (igh 1 ire (15051 )5 sl elga g ola .Y S



70 (VY=00) V¥ - ¥ linoj ol 039 qomdjh (olo ooy Jlo e g pula )3 (g5 y81 9 (5,9ld

w8)5 )5 & 455 (e g (5 )lke ¢ JIsb (650b (sl
3 plee M i a8 amil wST S uiomen D94
Ol e S S iy 3ole BBt ] (b0l
il g aad oy, 3l olsds mlie [Sjsel (sl )8
dhbulawul) Oy & ‘) rv.iblmo W’gu‘" Py W’gts" ool
2 Egan Gher oS Ol (28 sl Sy JB g ool
o) &S padine e | ol 0350 0uiS SeS dlo; oyl
(P) €%, IS el

2 Sl byl cuenl 5 lades 5 (6)500 iy iren
B Sbanlan | (S 4 4 63,8 15T Ghjaal sl b
Mo calis ¢ bliyl ab p baee ohwl )5 b sjgeh
a3 o L o8 opl (Q) sl jeel il g plre oy
atmd Jlusl Jobss cpgr (sl gygld j eolatnl o o> &S
Slo o (3L (60500 Lol

P Egan i LB 4 lodae (B 500 (gow ]
S iges (gl iled,S o)Ll peh slacdld sl
OO wsSan b 05y 1 (e (653L bl ol Ul
i (eghan s slal3) KaS b e |y oS
My ol g gotie (lgiee A5 (0 oS pleo 4 o2 )5
oW 3 (2eS cacdld i Cus)d g WS
(K) «ssly ansls

(93651 iy day yo a8 OT SOl bl ogaome )
x5k Cdd > )l plgisd egian Shgn 5l oolinl
Silwoslw (gl coian ign il lodse aS ol L aasdly
plro S ey B uyd )0 a8 o odlaiiwl lgizes (g3l s g
dL”“O.’.)"J AJ9; sly ChatGPT 5hedel oo b o9
Rl o By S ol ()b > > goite
s Sy sla Jlaw b il dtily is Slgd g, (slayio
CiS oo g0l 353 das g £S5 (o0 S8 ol Sl oS (i
S S 4 ad (IS 5 alacadgie (J ool L
chw b S o Mg & Llgivee bidy oae 1lelre
Silwodlw pOg3 pyatme 5 Cums Sinlan oluul sladsy
S Sygo ol 4 Gl 5 myal 650 9 (B) o8
F 2> el Jgw e il i S ol led
(Q) €l 03y Yl Zwo o L JL.O 4."])‘ Lgl)"

(TK) ailygtd il

b oyl 05> 50 Glalee il yglid yisly a8 ol )l beassly
Sloazs b Joe g ila <o s jl b (sguae Sign
s dgde Jols | s g el g (daw
3,8las hate )0 ok o5 wsbh AT L Basses lie
S1eS s ol o 4 bl 1 eolil ciaden (clal3
&S 0)S upal digo cpl O Glalre I (S ke o dgame
O g (655 d )3 i ogimn (hem b o LD
3155 e 45555 a3 ol oS oaths o8 Joo 3 pledS (uu
S Hia > (H) €38y (b el i ool 5
g il dgase Hlaws sl GBasbaslas 3l K
s 5 9ol ©ygo 4y |y (Egias (b I odlizl
P‘o)L&.:wl oo :>)§ o)LiB] Olﬂ )‘\ uS" dful.» dp 0 i
b ot o ool la)ls (gl pin 039y (e (LS
92 )18 095 I (B> 553 8 Canl (pl iteadly - yie g5
(B) €pgyion sl s g 503l b Ygans g o)l (e 50m0
bl W Ll bl S sl L Wsodls ol 0 958
Sl 9 (90 (i Sgrw Hen (ol
I S 4 oS Oyge )b ol ]
oo Il ol ey S g (Sans e i
Ogh by olnl 3 gl g 28l R & cwl Gl
gt Sl o 3 3 (O) 5,8 oslizasl ] j1 55 y2Ld
Canva ChatGPT sl calisee (slalpl cuS 5 b K00
L d)Bt-é B2l I S Baes sl o Storyline L
s5lal ) (S0 & psbilen Wlod S (5158 el (slsiee
5 lgme Mg ¢lp ChatGPT sy ob musy
(G) «cusl 039 P50 Hlown ¢ Lolss 1)) (51, Storyline
(TK) &lyglis 215 o8 ol ] j1 (Sl b Julons g gomn
olis aSly 9 s03 395t 3] ) 4 Byo lolas
5 blodgioe calis da2gp obj)l 5 S aUly
sl 63653y Mgyl Sy 4 (gy9l5 5] GBS ool
Wbyl g (il glad o5 g (raw ot o8 Gl sl
S ] lodre alyglid dlgu ;5 BISKS D925 oaimd i
(Sghas hep p (e )N CelS p Alge &S
sl 38,50

(PK) (3951 o315

S0 dl)’. Olelze FLgRW RS Laosls Juls yo
Sroged ) il & ¢y 3 (Sgian hen | skl
1 3L 6yold oyl 4 Wkitae a5l 48T 395 bjge]



o Ol ydo sl il Cayya5l 0 eguan Bar il i) Ken g lilad, aY!

ool 8 1y (6ol madly b (slaby; o pgly Cuo b
ol g (Sl (35 bads piline 503 (ggw jl g A0
S5l Igioma JUSl By a0 hjoal Julis 516 ol plas
g

(PCK) g Sl il

3 3 e algize— (S35 10y dmy 3 aS ol LS eodly oo
L o 5 S el 530 Jlisl (SisSy y olele
Sgas Gheh i) (nl ) Sl (Sotae Jigr SWS
Cogi 5 ilwodls @iy Gl IRl olypea e
Jbio sl ol odds 48)F )5 & Hlady penlas (o500
Hgid munlie (bial ;3 B puser ool lekee 51 SO
sy b (o o o) e By > (3 Cglis Ao
il 9 5 (Sl s ¢ 55 il iz G390l o
S o 4y ogime Sagn (sla)l3l oS oo 03lisel o350]
ol Sl S b S35 p ey pilsty b S o
(L) €5 b canlia 1,0

realie (Gilospar 4 plals argi (2h) g pole 0jo> 5
Eguan hgn SoS b asbainy ol sbml 5 ol
oS GB398] (sly )5l 0k plae Sl K
0938 (o0 oty Al jo &y al> o &5 Il Sl e 08y
53] pamlie A8 o (oS esics Lbon p3S odlitl
(K) €asioo g @nSolk el man 5 ool s p
gl Slp egas Ghen I 58 by g Sladl wgy
S 48 &yl o odlatwl Hladd (sl e (il gl g
Shye el g b ile ludl 3 Hladd penlae? :jlolzs ]
odlaiwl l.> f"'{@ Ry L;’l)“’ub-“’b 9 4.4.»)1.0.;0 L ‘) Lals
Ol e 4]y Sbye e K Wlgie s gian oo
(N) €S bl (a0 (g3l g b o5 ungifle odlo
S35 lacadgase 4 lodse 1 (gless oyl 299 L
Lmut.wb &S Ldg Jize (S p Al D)L.»‘ T VIRV
3 6lgdd paplie (bi9al (gl opile bawgs &5 39 4l
P Fgan Gheh S oo ol (51l g and sy,
Sl kil ol 15wl 0dg8 0SS dinoj (pl
(P) €055 JS plre 395 38 42D

=SSy Ll &S wmd e ol asl ggemme 0
gl 550 dwr r Jdin (S guan Gho Ca)lS )3 (g
(53500 sl b culie (slay i (Sl (V) il
il (1) 9 05 pualie (ilwosls 5 (ilocs pa (V)

ool wile s ol 5o S sla s S
dajinyy ALk gl g Mg ly (S5 o)l
s Canva 5l 5l ity djeel s g bl
45 sl 0329 )3l 93 ] plod S odlizl ChatGPT
plee S comizman (B) €ilosgy oy (ol slol3l dgie
O el gz Al el o)Ll by yad (gl e &
9 ©Ylpw ddse )l 392y (S aw 5 (lgdd o
9y A3)9e 5)ledd aw b g aw (gen b cole
(I) «5,8 cdl

A )3 yidin (plgiee QIS A )3 (e glan Ghoh (Egecne 3
($5Lwodl dgioms 4y (L2509 g Sl 1Cunl 48) )15 4 prane
b 5 el lisel iy adaw @l ol ilosas 9
B850k aw 55l b ceslite (slagy o

(TPK) aif jglid— S o5y sl

(Eouas g (S 8a 0 lodee oS Db lis easdly
o e jgomajonl (1315 5 JUeb sl ,Syg) 2 den 3l e
oS el 335,05 45T 035 2 (e (553 9 agSan
9 Gilwand @l lgme Wy (K6l ogias e
Cuo b plro g 1S o wald oligel il (sl 1y (il 0]
Cuwd &y NS )3 wadlie B g Jolod o (gl syt
ohsn lofan Lbey P plebee I S S 4y 0l 00
b slagsly 5 ggie lio & baoy WS o0 S5 e 5imn
SaSL aidgd CBy pdm > o Sl A o yiwd
JoS b2l gy pgdofon (i (Eguas hon
(K) €8

Oley Cupde 3 (Eguas osn oS 2l L baodly ¢ puizmen
B ot G (oS Selld 4 (iSuggl
s b BLSI (el o A5 el (6pgld ol 5l lele
O e 88 Sligal B B wles 000 (638 slaclld
g 55> CBy Bl (g4 eXig) o

Oledre 1 o)led sl ataz 35 b S5 ol 3929 L
ekl g ible L)l (i) ghaio s o8 szl 45
olebee 51 (Sl il Gligel il b plhee
oleMbl J@s! 51 51,8 (e (ol > w5 )8 g s
9 madd iigel |y Jaen g clein] clacs, e 1L Lol
€S Wl pleo 85 o) ol )3 Slg5o0d (S gian Sisn
(P)

O3 Gyl &l ] 5l Sk laasl ggeme 4
g Sl s gian hen b )i )3 &l (S5sSTy



v (VY=00) V¥ - ¥ linoj ol 039 qomdjh (olo ooy Jlo e g pula )3 (g5 y81 9 (5,9ld

Cou gl ol melas S0 (S 4SS gl & Lakd
(P s$) «as 0

cpyinin Sloy TCK sm a8 oly )lis Wbl cggome 4
g a3l SISl s a3l (lalas 45 )5 Ty (gl
S )85 Jolise (g oy (2lgiee JlSlo g (Sguas
9 o.\l.zz:)]a.w.g d.ib |9m u;,i;b & d)g‘.l.é &S dlc\S; 4
Al ol S s

Q%m 9 uﬂ% ‘uw&ﬁ) O 0““ ’"l u" > .
(¥

Ol A G ladre (0,55 a8 b ol ooy Llos
ST o d ol jl b (oghae (hga p (ke
e jlagde Joli 1) (SW] glasely 5 bl
hiol St |y egtan (hon lobes I (6l ()55
5 S5 elaylS ialS L bl e 4 a8 o i iallys
sl Sl Jolss (gl (s e (o cgiie slyiome A5
ly osian Ghea tplala I (S ol 4 ams )8 o]
PR S & sl 2l g b (g)lied (slae 4 e
B9 9303 plxl Sy ) 59) )8 Wlgise plas (s
o 1 (0) €)%y (Bl ohiselptils b Jolss gl sy
P SSp Sleglge I (Blep; @lge 5 ol (Jb
U9lde 3 cwyid xd 4 lodre (S g aslas
o wzsly AT g w3, o)kl 8 SblSel d9saS 5 (oo
ol oMbenld el oan heb 03 5S sdlaiwl
s g Sl Wil

SRl b bl oo (3Rl jlad 0 e SIS
5 u:':)"}ai o sl 28T 0594 (ol lolee Doy Niadign
5 Cool 0ad Ly slaal 5 dble Lly) aly gl ()
ol )3 ey Dy 5yl 4 1y LI cpl g5 e
seolhe Hb bocwl cledbl Jasl Gl p6ld g
Sl o3 (Eguan Lbon g md (bigal |y (Jaen g lozz]
(P) «.asS Wyl 1) e il digo ol 4o

Sily Al Slegdge 4 plalre (B ( I ai>
§ Como « Souan Lood sbaylnl a oligel il s 5l i
plu ja.u:y PPN Colia Sy9p2 9 m,\a.i':,\,)?S L5|9b“° )L:.'.'.cl
0ldig slaguoly 2 aS 2 s gl plre S .00 )S 0]
Cons S8 o b cslito b (385 (ogimn i b
(B) 2l il 4 5l

o)l opl JUS 53 Serd B obj 4 edomy lyee
S0 35T olae (SIS g )5 poands A5 S9 0 1 lizas
ghw 5 b L culie egiae gn cla2gs U
20,8 olwl (B ,8sk

(TCK) o lgime—ailygld yiiils

Al 4,50 olol oy eree 3 (S &S ol L Wealy oo
Sl g lgime Cuple o dail) S5 LUl (lalee
15T lakee o) cpl il (ogime Shgn wlyl
oged 4k st (Sl ) K By (ool oS il
slp djloe 05553 1) (ole malie JUil g (230 lejl
P Smas i Celll @ gl I S @ises
Ole 9 9535 o)Ll ouzmy malie (siluodks 5 (ilus pa
ole porde o s Sly (B (Sghae (hga» LD
Ordiee gl Y by @S o Mg (pieesil b Jlagel
@i il )3 5503 a(N S) €adoo Sigras (1585 5
bl s lie I o5 dia g lgime (gilu pased
3 g gdaw b lgiee Gkl (Sl (ogias (jhgn a5 3)S
25 mpal plelae I (S 800 @ald 1) (EXSL
E5an 3p S on ey 5y 2Ly Egdge By i)
028 Gl pSol e s 4y 5 L jgal il yo (o digi o0
050l s & 5,55, ol (K &) «as’ slb oglie
W)l 36 1) (odjpel clas aSly w80 g 1y 550k
.J,m&a

2 e sl g ygld 5l eolaiol &S ol s poces Waasil
>hb Ol (0Bl g pole (09)3 53 0Rg (Siuac oo
ol el odysl emlyd ) ead (giluand lag sl
sasld U aed o cusyd ligel yih 4 g jlwand
Oledre 5l (S0 S 20 ol (JB 3 1) odomy (oole
@3 0 o Sl 4 2 0l By e sl ol psle
g Gilodnd b ol old ddi o (oghan Sign SeSL
93 bl 2 sk U s ) Ol i s ey o 58
(G 55) &S o o

B 85 B g )90 i aCadgie (Jls cnl b
Eoaas g 4> )51 as Wb lais Basbdslas
Ol e Lol S adgr SBMS 5 goiie (glgioee Wlgh o
3929 (a8l CleMbl &)l g waalie (iluodaw sl
Souas yogn boles a5l SO ad 4 )
lnass 451 g 0,05 gy p5Y o Lol wul odbol § @y LS



o Ol ydo sl il Cayya5l 0 eguan Bar il i) Ken g lilad, W

Tpgmaz Tl Igme ol (il 5 el pedil
55 Fsan Uhgh p (e x5O 5 lgme (L
.(“"‘Yl ¢‘VQ1)§ 9 \;LUJJIJ)C«MJIW

SBuses lie (TPK) aljgbii— So56510 il asy
Sher sl aST sl bl Jols o Saudats
55 el Sladl . Slo e 3Rl By o Slbramy slazs]
DD 0 )]M 9 ASLS‘) M}) I) qu)i’B 4 ck}ogw 43)5\39)
O Wiy sl 5yl laoy 4 12g0s SIS
b 5ok jl plee deusdge o Slgi oo (gtan hgn
(VXY (Ko 5 5edgm VA M 5, SY) WS Gapnis
isn ol (TCK) lge—ailigls il sy 5o
S5 sl bz g g 03938 Codly gl
OBl el ol by (6 oy wanlie Jig w2
Sl K g ow b cunlie oo (g5lw pasui
o yiod S8 s g il ol 1y (ljel 1ol
S 150l Ui sl (glaodly (Jlo opll 395 o 5590l
) ] Igie Sl 5 ool B 25 1 ogan pleo
Mol (guan hgn bawyi oAdAlg (lyie oSl S
ol bjgel g Samd bulps b bl g srwcows
Ol b imes S oo ol |y 4l opl 55 pdl Ollas
» (TCK) «lgoa—ailygls  isl» a8 slosly
2 (lodiS s il AI-TPACK e sbog,ls
soods 2yl lgia g ()9l 5o 3l plales Ul
Oliee &8 0l L (V-VF) ) Ken 5“ Loy hagh ¢ ko
Oen isgel 4 bl (5,55 g olade TPACK Sl
Uil 6558 bl b esiiae bL3) (Sgian
b o)kl & Yolee (ol e 3l enlizl b (Y- VF)" K

11 . Bialik
12. Fadel

13 . Eden
14 . Chisom
15 . Adeniyi
16 . Pandita
17 . Kiran
18 . Luckin
19. Yue

20 . Ning

by o SM la s g o 15,55 Cu e 5 S ) o 5o
Dh9r p (e oyl 3990 (Sileadls lp (Lol
Gl > Sguns

Sy 9 S5 dom

Ogn pleal a8 ol i pols imgh ) naslae auly
5 gt ulae (A ) (pdlly (Jeod (y ¥ (Sgian
3 basl ol odyl dgg A (cpSob— Al uul)
olssa oo i 18 Skl TPACK Gz )ler
s Moo (6 SOl )5 g i & oo odimd Jls]
5 BLb ) sel siilo (albay lai b (dgys & ogpie
Fomss 5 oot 5l) 33 Ayt ol Sesi 3,5,
pleal a8 ol guen Modlps bl b gabzen opl.(VAAR
Olojle olre G5 53 (23,53 Sma |y (gian hon
ol Bases e a5 (TK) ailjgls Liols aa o
&S Ny o 4 Do il b ladee amd o
over lacodgise cals 5 bunld g Ll
aS A8 0 25t asl YL - I R PSR I PR PV
590l (sloasl y Lol (e gimn hon pas 3 pleo S
Al o gl (S5 wlyglid Slgus 5| o 5 45 ans] gl
(VNN 8550955 5 Vil Z o le & e = (STl

iloil & (egnan en (PK) (Sjssly (2 aw
3 osmasian msSonn o3 il asdly b (s S,
b s b el ol ol 03,5 (K8 jyradlive
Jd 6,80 o)l ol jiah ¢ abSo ke (o500
e (ol (sb3)Sg) add e (Ui &5 Cuslivl)en
EY Y M oSidga) B9 o B0 S0 05501 ¢ 3 Slos dgu0
LFYY QY ol o VSl O algn

&S ol ol 5l Sk asl (CK) olge il sx
5 il oladd Ulgie w30 ojlel (egas e
Sl Ui loran ol Jlb ol b 955 s5loosle

1. Collins

2 . Brown

3 . Newman

4 . Bond

5 . Zawacki-Richter
6 . Marin

7 . Bond

8 . Gouverneur

9. UNESCO

10. Holmes



7q (VY=00) V¥ - ¥ linoj ol 039 qomdjh (olo ooy Jlo e g pula )3 (g5 y81 9 (5,9ld

Sy, b @lBler ol ld (gilusialy
sl § BMS] Sllan Mo 4y dogi g o Jleb (g5

sl By plinl Lol WIS loles (gjlusialys wnss
Lodin (glad s cla bigel a5 Sledre a5 ol oLt uls
slayll 5l eolaiwl &4 (g iy sleiel loisds wiles S cdly ;s
sledis (Shb o asl WlodS g (eguae g
g blodd Saiailys 5 650k (sl sated o SN
o ygd (3,38 aS ol LS 55 VYO Jlo jo oIS ol
Olodre laclee g s 4 losel e gtian Sogn (paaS
—5%a) g )] (g oline ysboty (bjgel (sl pe e 53y
Casl o S5l Bazdly ol (VY0 Jojm 8t oY oS
loaslyy 1ok (o 4 b plalee (glad s drng oS
D9 Ju o2l g (e

Cool I U8 65k b sgiae (gp aljflen pod
&S 13,8 ST baslas o lobee Canl 43,655 o0k
S am o oLt Glaj 1) 063 (5] o e (= ghan e
sgoedlives b ugSae IS ey 50k Caeds )
Casii 1) GB0,50h 055l o ol 45 oled S, tl
oLl g AiS o anli 1y o8 ()l 55 sl Glalllas (aGS' 0
S)90 ¢ Blgi o0 (Sgtae (B plae () lSen & Amd oo
rlre (Sl (A5 a8l (g cams (al8l ) (glad o e
(F27F & 58, ple)sg 550

r9re Vgl Gl g (B Cypte pgw
Coro Lle dsbas 40 sddp s (sl 51,55 sl ol
O Syl g (Sl Jalsi Ll (g (slgia
Shosnle 4 5l Lo (Ko (giae Ghor 4 s>
35T o sl 5 (55 slagingl e Blad EYS)
@ 4295 bl (hjgel 3 (sgian Sign luk pléol a5 5l
coosls §) cllis 5 Sse i (oSl cudlis
s b XXV D) 255 sl N5
skl (Yo YYENAL v-¥Y, ) (v+¥Y 7 KeodST o
sy Cpgimn Gign (W] aobitod ol e
o] 90l 53 seacludl (63,509) Cgpd 1 56 (VoVY)
)b ast

8 . Lademann

9. Henze

10 . Behavioral Sciences
11 . Reiss

12 . ENAI

Al 5SS ooriS i nigsd AlL e
Cogh g a5 dmd o yLis laadly ) s TPACK
D Eoman ign ples] )] b atuen sl 3 TCK
oy (i3 3l 5l agllas o 4 Slgi o (> sladeli
SgS 5 (VoY) GlSen 5 Lo slagiaggy ol 2 05
lodas (gjloiallss (clboyss &S sl ] Sl 34 (Y- YE)
555 55305 AITCK 3 TCK anogs 1 ools o 45
P Sedsn sag)slis 3.8l CodS B ) ere 18
s Ay sl Gliass WS e Wl (680 5 W
4 Gy s plobee Jlows Ol o cul o Sk
g b 45 3950 yin ALTPACK ; TCK. (st
lglat V¥ ) 335 S (SS9 alyome
(Y+¥0

ol baslas (PCK) (alyns = (Sjssly Gl 4w 3
W g Silodnd ((SELS leisl 3 (egan Jhgn w3
ol Nl odzmy plas (glp (aluyis olo Jle
035t 9 o nolisls ¢ objel slooylail B (S cull
S (o5 Jpaze Gles bk g edin (1 Gl
O &S Sl (ol hngh b guen 4Bl (pl Cunl plae
x5l 200k a8 )5 esias Sign g ol i Elen
(¥ 2o g0 Top)yl 4T

(S olleaMo g il i 5)55) plestdy Gisw
g S 5l 392 A9 (o gian SBgn 4 s (ol (1555
5 ol 2 @sadre Gy Gl Oy esian Gige
eSS G gl e (b a8 Ll
Trhe Glusl Jolsi (ialS g dgizes Coo o Stuly o)y
h 38> lScwlw 5 (W] Ol 4 b &g
g sl ¥V Sly 5 (LSl olp odhae)silo e dinz
[T S g o)l oYY o)

2 (Souas osn pledl a5 ol lis imed opl slaadl
2 bl J 4l il sl s S byo &5 3]
ool ol (6550l ol ALl g Iixe elee i
2 Cadbge a5 A5 (pdg) ()} dindy g ranlas Lo
il bty joe du 4y bgte (egtan (hgn | xS0

. Sun

. Kong

. Hava

. Chen

. Chen

. Lin

. Becker-Genschow

NN R WN



e loyde Sy ls cypaifl )3 (egian (hgr (i o es 5 (lss, ve

g2 1l IV (S Jol S laadly (] cggome 5
oS Lao o S (il & s W) ) oheo L (S5m0
boyS onge p ly polej 5 @S by (sgias Shsn
©glidd g (Jdon (U ()35 Sl o929 Slois olae
g aWle lul Slj el oanl S S ye ¢ SN
Silotially Casd 53 (sgian Shgn o g el i)
Syl s g 650k 45 (i) ¢ plalas (gled >
255 )18 jeel

S1oya8 9 KU

ol 2 NS S b ale | Bt Alaginy

IS (o (I3)88 5 ST Alleges gk

SIS Ol

0818 &S allie ans g g cul sl by
cole) Ghogh b ladye (sl s 3T Jool 9 (5558
ol 0

Bl oW

S99 OB Masgh o Blie L2185 455 b Shagly ool
FYIAY

G >

Ol e (s g bawgs Ghagdy cnl slo aije S

Cawl 05

References

Ahmadi Haji, O. Hadi Pour, S. T & Aghili, S. H.
(2025). The function of visual arts within the
context of photography for enhancing critical
thinking among secondary school students,
with an emphasis on the STEAM educational
approach.  Technology and Knowledge
Research in Education, 5(2), 39-54 [In
Persian]. doi: 10.30473/t-
edu.2025.73187.1233

Becker-Genschow, S. Lademann, J & Henze, J.
(Y+Y0). Study: AI Training Strengthens
Teacher Confidence and Skills. University of
Cologne, AG Digitale Bildung. (University of
Cologne Digital Education Group)

Biesta, G. Takayama, K. Kettle, M & Heimans,
S. (Y:Y+). Teacher education between
principle, politics, and practice: A statement

S ol gl el Jdss TPACK Cg s Jlate
Gyl ) elre GBI Sl Gl S ya sgiae e
WS e

3 ,0)5 p3 Jols b yledes 4ily9lid slavcsylge TK
Do Aeudign sl Il slacgdgize 4

slcdld Slb plaasy i egias Ji PK
IO PEREIPN R

Siloosbs 9 L 8l3k 4 Dlgi e egias Sign CK
Olizzed (55lo con: 9yl Lol S SaS oy (lyione
Gl plao ospe y

2 b 1 3l i Sloj sovas shge TPK
o weylpl gy a4 ol Jkd gl S, LS
odelss 1y Ubiaal 03938 Caneily cslabae g lnjludnd
5 Slobe (S8l b il ligen Ll w5
K9t Sl Jolss (3350l

Silotend § SIS L Wlgi e (sgiae (i PCK
lacoly, 5 ooyl 35 Ll oS o3l |y g panlia
095)) ol -l iy ploo BB & lizmen (o355l
S5 e sl il b s ol e 53 ol
S

gl g laijl & (eguas (hgn 5 TCK
by wb i) 5 (Sidp Camlus (Jy S (0 S8

g Cuy pydo plxo

from the new editors of the Asia-Pacific
Journal of Teacher Education. Asia-Pacific
Journal of Teacher Education, YA(8), Yoo—
¥o4
https://doi.org/YYOAATF/V 4 /Y e ALK Y« Yo VAN
AYAD

Celik, I. Dindar, M. Muukkonen, H & Jarvel4, S.
(Y+YY). The promises and challenges of
artificial  intelligence for teachers: A
systematic review of research. TechTrends,
‘??(’f)’ [ARSS 4NN
https://doi.org/) /Y« +V/sYYOYA L YY_vu VY Oy

Chai, C. Koh, J & Tsai, C.-C. (Y*Y). A review
of  technological pedagogical content
knowledge. Educational Technology &
Society, 17, ¥V—.0)

Chassignol, M., Khoroshavin, A., Klimova, A.,
& Bilyatdinova, A. (Y:YA). Artificial
intelligence trends in education: A narrative



VA (VY=00) V¥ - ¥ linoj ol 039 qomdjh (olo ooy Jlo e g pula )3 (g5 y81 9 (5,9ld

overview. Procedia Computer Science, V7,
V7YY

Chen, L. Chen, P & Lin, Z. (Y+Y+). Artificial
intelligence in education: A review. IEEE
Access, A, YAOYZY_VAYVA,
https://doi.org/) +/) Y+ 3/ACCESS.Y + Y +/YAAA
A

Collins, A. Brown, J. S & Newman, S. E.
(Y4A4), Cognitive apprenticeship: Teaching
the crafts of reading, writing, and
mathematics. In L. B. Resnick (Ed.),
Knowing, learning, and instruction: Essays in
honor of Robert Glaser (pp. ¥Fov-¥a¥),
Lawrence Erlbaum Associates.

Dawson, S. Joksimovic, S. Mills, C. GaSevi¢, D
& Siemens, G. (Y+YY). Advancing theory in
the age of artificial intelligence. British
Journal of Educational Technology, &Y,
AR AR Y.L
https://doi.org/) + /YY) Y/bjet. Y YYY¥Y

Debbagh, M & Jones, W. M. (Y + V&), Examining
English language teachers’ TPACK in
Morocco. International Journal of Education
and Development Using Information and
Communication Technology (IJEDICT),
VA(Y), FY_0F

Dolan, J. (Y+ 7). Splicing the divide: A review
of research on the evolving digital divide
among K- ) Vstudents. Journal of Research on
Technology in Education, YA(Y), Y7—YV

Eden, C. A. Chisom, O. N & Adeniyi, 1. S.
(Y+Y¥). Integrating Al in education:
Opportunities, challenges, and ethical
considerations. Magna Scientia Advanced
Research and Reviews, Y+(Y), «+7—+ YV,
https://doi.org/Y « /¥« 0V¥/msarr. Y+ Y¥/) «/¥/e s
Y4

ENAI: Recommendations on the ethical use of
Artificial Intelligence in Education. (Y:YY),
International ~ Journal for  Educational
Integrity. (ENAI Guidelines)

Foulger, T. S. Wetzel, K & Williams, M. K.
(Y+YY). TPACK: A framework for teacher
knowledge. In R. Ferdig (Ed.), Research
highlights in technology and teacher
education Y+)Y(pp. YV-Y)). Association for
the Advancement of Computing in Education
(AACE).

Hava, K. (Y:Y%). Correlation of digital
proficiency and AI-TPACK competencies
among teachers in Turkey. Education and
Information Technologies. (Hava, ¥+ Y?)

Holmes, W., Bialik, M., & Fadel, C. (Y+Y)).
Artificial intelligence in education: Promises

and implications for teaching and learning
(Ynd ed.). Center for Curriculum Redesign.

Hosseini, N. (2025). Explaining the role of
artificial intelligence literacy in strengthening
higher-order thinking skills of student
teachers, mediated by behavioral engagement
and peer interaction. Technology and
Knowledge Research in Education, 5(2), 55—
75 [In  Persian].  doi: 10.30473/t-
edu.2025.74462.1271

Huddar, R. M. Kharade, K. G & Kamat, R. K.
(Y+YY). Designing of Al-based teaching-
learning model for revitalizing education.
ResearchGate.
https://www.researchgate.net/publication/YV
AFY OV

Hwang, G. J. Xie, H. Wah, B. W & Gasevi¢, D.
(Y+Y+). Vision, challenges, roles and research
issues of artificial intelligence in education.
Computers & Education: Artificial
Intelligence, Y, Yoonn),
https://doi.org/Y /Y ) 7/j.caeai. Y+ Y +/ v o v )

Ibragimov, G. I et al. (Y+Y?®). Science teachers’
use of Al in education from a TCK perspective.
Online Journal of Communication and Media
Technologies, Y&(Y), eY+YoYY, (Ibragimov et
al.,, Y+Y0)

Jaipal-Jamani, K & Figg, C. (Y+)9). A case study
of a TPACK-based approach to teacher
professional development: Teaching science
with  blogs. Contemporary Issues in
Technology and Teacher Education, Yo(Y),
YPY— Yoo

Jamal, A. (Y:YY). The role of artificial
intelligence (AI) in teacher education:
Opportunities & challenges. International
Journal of Research and Analytical Reviews
(IJRAR), VoY), VYAV FA,

https://www.researchgate.net/publication/Y'7 4
YAYYAY

Kia, A. (2021). An investigation of the extent of
the impact of perceived TPACK knowledge on
the professional development of non-
governmental primary school teachers in Amol
County. Master’s thesis. Amol Institute of
Higher Education [In Persian].

Kim, J & Lee, S. (Y+YY). Exploring elementary
school teachers’” competencies in Al
education: A South Korean perspective.



o Ol ydo sl il Cayya5l 0 eguan Bar il i) Ken g lilad, vY

Computers and  Education:  Artificial
Intelligence, ¥, VoYY,
https://doi.org/) +/) + Y 7/j.caeai.Y + YY/) + 4 VYV

Koh, J. H. L. Chai, C. S & Tsai, C. C. (Y+)+).
Examining the technological pedagogical
content knowledge of Singapore pre-service
teachers with a large-scale survey. Journal of
Computer Assisted Learning, Y7(%), o7YV-—
ovY, https://doi.org/) «/YYVV/jAY 7O
\AARVARRERYD ~T’VY‘X

Kong, S. C. (2024). A proposed TPACK model
of teaching STEM with Al (Proceedings /
Journal).

Lachner, A. Fabian, A. Franke, U. Preif3, J.
Jacob, L. Fiihrer, C et al. (Y+Y)). Fostering
pre-service teachers’ technological
pedagogical content knowledge (TPACK): A
quasi-experimental field study. Computers &
Education, YV¥, VoFYLF,
https://doi.org/) +/) * Y 7/j.compedu.Y+ YY)+ ¥
Yof

Liang, M & Kim, H. J. (2025). Generative Al in

teacher professional development:
Opportunities and challenges. Computers &
Education, 210, 105015.

https://doi.org/10.1016/j.compedu.2025.1050
15

Luckin, R. (Y + YA). Machine learning and human
intelligence: The future of education for the
Yist century. UCL Institute of Education
Press.

Mollick, E & Mollick, L. (Y+YY). Using Al to
implement effective teaching strategies in
classrooms: Five strategies, including
prompts. Wharton School of the University of
Pennsylvania &  Wharton Interactive.
https://ssrn.com/abstract=¥ Y3 Y¥¥

Motalebi Nejad, A. Fazeli, F & Navaei, E.
(2023). A systematic review of the promises
and challenges of artificial intelligence for
teachers.  Technology and  Knowledge
Research in Education, 3(1), 2344 [In
Persian]. doi: 10.30473/t-
edu.2023.68819.1101

Movasaghpour, Z. (2023). An examination of
the structural model of the effect of
technological integration knowledge
(TPACK) of novice primary school teachers
in Khuzestan Province on perceived barriers
to technology integration. Master’s thesis.
University of Tehran [In Persian].

Murphy, R. F. (Y+Y%). Artificial intelligence
applications to support K— )Yteachers and
teaching: A review of promising applications,
opportunities, and challenges. @RAND
Corporation.
http://www jstor.org/stable/resrep) 44 + v

Ng,D. T. K. Leung, J. K. L. Su, J. Ng, R. C. W
& Chu, S. K. W. (Y+YY), Teachers’ Al digital
competencies and twenty-first century skills in
the post-pandemic  world.  Educational
Technology Research and Development,
vY()), YYVoV R
https://doi.org/Y +/Y » « V/gVYFYV_ YY) YL Y.?

Ning, M. Li, S & Luo, Y. (Y*YY). Examining
teachers” TPACK for integrating emerging
technologies in education: A systematic
review. Education and  Information
Technologies, YV(Q)’ YYZAANYYVYY,
https://doi_org/\ VAREKR7AAREAR PR A PR R A28 o

Ning, Y. (Y+Y¥). Structural relationships among
AI-TPACK components via SEM/EFA.
Sustainability. (Ning, Y+ YY)

Ouyang, F & Jiao, P. (Y+Y)). Artificial
intelligence in education: The three paradigms.
Computers and  Education:  Artificial
Intelligence, Y, Yoea¥o,
https://doi.org/) /) + ) 7/j.caeai.Y + YV/V v o 0 Vo

Pandita, R & Kiran, K. (Y+YY). Artificial
intelligence in education: Opportunities,
challenges, and ethical considerations.
International ~ Journal of  Information
Management, 74, VeYNVA,
https://doi.org/Y */Y * Y7 /j.ijinfomgt.Y « YY/) ¥
YA

Paydican Soto, M. A & Arredondo Herrera, P. A.
(Y+Y¥). Literature review on TCK in Al-
TPACK contexts. (Paidican Soto & Arredondo
Herrera, Y+ YY)

Peled, Y & Perzon, S. (Y+YY). Systemic model
for technology integration in teaching.
Education and Information Technologies, YV,
YP7V_YFVO, https:/doi.org/Y /Y ++V/g)+ 7YA-
YYDV PAYx

Prensky, M. (Y++)). Digital natives, digital
immigrants part ). On the Horizon, (), Y—.7

Qiu, C. He, H. Chen, G & Xiong, M. (Y+ YY), Pre-
service teachers’ perceptions of technological
pedagogical content knowledge in mainland
China: A survey of teachers of Chinese as a
second language. Education and Information
Technologies, Yy, FYFY_FYY,
https://doi.org/Y /Y + +¥/g) + 7Y YY) ¢ AAAX

Reiss, M. J. (Y+Y)). The use of Al in education:
Practicalities and ethical considerations.


https://doi.org/10.1016/j.compedu.2025.105015
https://doi.org/10.1016/j.compedu.2025.105015

vy (VY=00) V¥ - ¥ linoj ol 039 qomdjh (olo ooy Jlo e g pula )3 (g5 y81 9 (5,9ld

London Review of Education, 4(}). (Reiss,
YoV \)

Safaripour, S. (2023). An examination of the
role of technological pedagogical content
knowledge and teaching experience in the
instructional quality of Iranian teachers of
English as a foreign language. Master’s thesis.
Khatam University [In Persian].

Su, J. Zhong, Y & Ng, D. T. K. (Y YY). A meta-
review of literature on educational approaches
for teaching AT at the K— ) Ylevels in the Asia-
Pacific region. Computers and Education:
Artificial Intelligence, Y, Yoo 70,
https://doi.org/) +/) + Y 7/j.caeai.Y + YY/) v v 2 7O
Sun, J. Ma, H. Zeng, Y. Han, D & Jin, Y. (2023).
Promoting the Al teaching competency of K-
12 computer science teachers: A TPACK-
based professional development approach.
Education and Information Technologies,
28(2), 1509—-1533.

Touretzky, D. Gardner-McCune, C. Martin, F &
Seehorn, D. (Y +)4). Envisioning Al for K- Y:
What should every child know about AI?
Proceedings of the AAAI Conference on
Artificial Intelligence, YY()), dvio-4avas,
https://doi.org/ +/) 7+ 4/aaai.vY¥is }/¥V.14V4
3

Wang, W. Schmidt-Crawford, D & Jin, Y.
(Y+Y8). Preservice teachers’ TPACK
development: A review of literature. Journal
of Educational Technology Development and
Exchange (JETDE), AY), FY_AY,
https://doi.org/) +/YAVAS/jetde.+ A+ Y7+ 0

Will Teacher—Al  Collaboration Enhance
Teaching Engagement? (Y+Y¥). Behavioral
Sciences, Vo(Y), A77.  (Teacher—Al
Collaboration study)

Yang, S & Bai, H. (Y:Y+). The integration
design of artificial intelligence and normal
students’ education. Journal of Physics:
Conference Series, YYoY()), Article +VY+9+,
https://doi.org/ V¥ Y-/Y « /) « AA
Y4V YOY /P04 7

Yue, M. Jong, M. S. Y & Ng, D. T. K. (2024).
Understanding K—12 teachers’ technological
pedagogical content knowledge readiness and
attitudes  toward  artificial  intelligence
education. Education and Information
Technologies.
https://doi.org/10.1007/s10639-024-12621-2
Yue, X. Zhang, W & Chen, L. (2024). The
predictive role of TCK in AI-TPACK

integration. Computers & Education, 195,
104678.
https://doi.org/10.1016/j.compedu.2024.1046
78

Zagacki—Richter, O. Marin, V. 1. Bond, M &

Gouverneur, F. (Y+)9). Systematic review of
research on artificial intelligence applications
in higher education: Where are the educators?
International ~ Journal ~of  Educational
Technology in Higher Education, )7()), 4.
https://doi.org/Y +/VYA7/sFIYYA- 14 VY.

Zhou, M. Wu, D & Lee, J. (2024). When TPACK

meets Al: Teacher competencies for the age of
intelligent education. British Journal of
Educational Technology, 55(2), 451-467.
https://doi.org/10.1111/bjet. 13380



https://doi.org/10.1088/1742-6596/1453/1/012090
https://doi.org/10.1088/1742-6596/1453/1/012090
https://doi.org/10.1016/j.compedu.2024.104678
https://doi.org/10.1016/j.compedu.2024.104678
https://doi.org/10.1111/bjet.13380

