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The Effectiveness of Teaching Chemistry Using a Proposed Project- based

Learning Strategy in Developing Twenty-first Century Skills among First year
Secondary School Students with Different Mental Capacities

Misfer bin Khafir Sunni Al-Qarni
Associate Professor of Curriculum and Science Teaching Methods
University of Bisha - College of Education and Human Development

Abstract: The aim of the current research is to reveal the effectiveness of teaching chemistry Using a
proposed project-based learning strategy in developing twenty-first century skills among first year
secondary school students with different mental capacities. used the descriptive analytical approach
and the quasi-experimental design. The research participants were 60 students, in the city of Taif.
Divided into two groups: an experimental one, including 30 students who studied; the atom, and
chemical reactions, using the proposed strategy. The other 30 students were in control group that
studied in the regular way. The research tools included: a proposed project-based learning strategy,
the twenty-first century skills scale, Mental Capacity scale. The results showed that there is significant
statistical difference, at the level of (0.05) between the mean scores of the students of the experimental
and control groups in the post-application of the twenty-first century skills scale, in favor of the
students of the experimental group. The results also demonstrated the effectiveness of the proposed
strategy in developing twenty-first century skills as a whole among the participants, with high
educational acceptance level. there are statistically significant differences at the (0.05) level between
the mean scores of first-year secondary school students on the 21st Century Skills Scale according to
the interaction between the teaching method and mental capacity, in favor of the experimental group
participants with high mental capacity.

Keywords: proposed strategy - project-based learning - teaching chemistry - 21st century skills -
students with different mental capacities.
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Attitudes of Deaf and hard of hearing people towards a woman wearing a Nigab

while communicating with them in sign language: challenges and complications

Farraj Mohammed Algarni
Assistant Professor of Special Education
Jouf University - College of Education

Abstract: The study sought to uncover the attitudes of deaf and hard of hearing people
towards a woman wearing a Nigab while communicating with them using sign
language, difficulties in the communication process, challenges in understanding
information when a woman wears a Nigab, and their attitudes about the importance of
the appearance of facial features. The study employed a descriptive analytical approach,
with a sample size of 140 adult males and females who are deaf or hard of hearing in
Aljouf territory of Saudi Arabia responded to a questionnaire prepared by the
researcher. Findings showed that the participants face difficulties at an average level
related to understanding information when a woman wears a Nigab. It showed the
importance of the appearance of facial features, and that the appearance of the eyes
alone was not enough. It also revealed that the nigab hides the movements of the
eyebrows. However, the participants were proud of the woman who wears a Nigab and
did not show any hatred or anger towards her. It revealed statistically substantial
disparities at 0.05 level in the challenges encountered by participants when women wear
the Nigab due to the hearing status variable. The deaf group exhibited favorable
differences; however no statistically significant differences were observed based on the
gender variable.

Keywords: deaf, hard of hearing, communication, sign language, Nigab.

2025 559 (2) 34t (12) s e gl agall Wiz S dealr W2



Sgnoy D L ol g ol sl S QUL L 151 8 el Slassy el Siakd
A st o

i1 dadas

PV e[ (RS PYC VPO VU S PR U [JCH PRTE X IO G W O (A PR
At il e by (Bl cnarlly (Obly halandly cial Sly (A 1 el (205 g Ty
3 oA o Sl G306 wles . (DVILO, 2016) 2l o 4 kot e pe LesSli ] LY £ )
Wl 33 Jog hnddl atms ol oS Lol lis OLE O] G Ol sl (3 @l a4 s
-(Adler & Rodman, 2006) sls |Siw dslozr Yl

ey Bl e 2 s e e dolie ) ey el o el 2 bl OLY) Bl Jasisy
w3y 3 b)) Jolsd dles sy . (Battiste & Henderson, 2000) 4k dor Al dem o AT ) et oo
s g of gl b Sy ] o S e gl e Bt any o ¢ il 85V dus Vi K2
g B L byt of G pdey gmidl of (el of calaball s : e adlesil) il lam) Sl ¢ medl) of (il
Byl Al ey 3 Be2d Gt Jolsdl (3 adluly 0LV S5 yskessy ((Leigh & Andrews, 2017) )
Sy gl Slib BMasly camgll Sl p 43225 L sl mezt) ST B s Jolsl) 501 Bl
-(Vihman, 1996) il folgdl das ol & clapiy oo

Oshat el ot i OF Yoo s (08188 Y bl Vsl ol (3 dal AR
e Y lde Sy o(Leigh et al., 2022) tncd sy5as foolsl s ob 32 ) 2l gpimy BLaY1 ) flisan
Marschark & Spencer, ) cuddd o ae Jolsl dis Lolsy Bglatll aalll plisaal o wgie btal) 5,8
(2011

(o) DS s e ¥ ) gatsany g seY) & 56 Denmark et al. (2019) «) st L Uss
o Gkl IS (3 Bl Lol e fendl S o LSS e 3 e fonn Y G A5 gl e 0
W Sl g LY 2L ALl amgll Sl OB LBy LIS 3hai 304y (sl 35 (3 il DS
ey Colie [ty ol

Jib 033V s o a5 s oY) o 2l Lol Bes 315558 of s SRR NS
oS e a5 Bl collly Lebomiy gl Bsil) 2l Jilall OLeiST 3 g e e U (ipmalir Y ool
.(Holcomb,2013) el o Jolsd ddhes (3 (sl pn Bl St ¢ Jil) e Lolstll el 233 1 31

of ;» Ten Hukzen and Fabry (2020) «Ji Ll Lo folsdl ddes (3 baodl jan Jo Lo sl o
o o (3 S Lt el Blas sy ] asVly camgll Bl £959 BBV o Bpasiidl 2B Slajlins
el of o ST sl b e 2V 20l ool s & g U] LIS (635 (L3S ol
i 1 UL e

oA o ol By el Lol s (3 diglall o By S5 315 o (3 a0 Bl 39y O]
A iy moldl DA Gy tlgie Badaie Lolse Dl AT U] 33 e Sliglall B ke Lty aesl (3
ol B oy 2 (3 ) iy el Caladl (AN 8IS sty S

(Leigh et al.,
2018)

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slsroy Sk 5L il ggas Lol olsl 3 QU BLM o) o gatdl Blas el el
A st o

a2l 2l SU Reed et al. (2020) 53 w8 olsd) ddes s 2dlaze 21 Lilse 1) LI,
Lol adas OB g ool ol 3515 0 o) sl f\‘ adss (ot o8l 3 A Jeeb e s S
o des (3 ol ey Bino s ool il oY) Ayl

2ol g Osholsy )l (ol s engl sl 2y 5507 Y| Gutierrez-Sigut et al. (2022) SIS s
el 3 ) e g Bl 87 Kt 09,08 201 Oy« Joolsl Bes (3 828 Dm0k o) iy
& ot U5 OF gy (8Y camgll 2l oy oIV Uloal B ) olsea) OF L (2024) STy ¢ Jools?)
el DA a Oglay o) ol e ol Bas Joges

25) of o Guarnera et al. (2017) syl Lo Ul 3Lyl jud eVl gl Lmains bl st Bl 39
o8 et sy 2l S Lol dee (3 BdL2| 1558 may Besds Y DL o (3 A

0555 Luis: Joolsdl s (3 (ol 0 9 9y amSls o BN o 30 30 o ) s S ey
U3 O o O (3 2 Sam ST Lo ety 3L AR a2 e Lol ol (3 il B e 380l
2 5olls LaYl aaly dalel bl gl a3 Aoy Lol des 3 2 geds cologell 18 3 g L 508
B Ao e Bl W andly L0 ods dds ) Col) s U o £ asll M Sl e
il y ) iens]
LYl 3k s Joolsl sl G STL Sl o2 sl iz 2all S L
eV 3l e Jostl) s (3 DLl Be 10 0S5 Ladie o2l Slagy 1)l Selia Lo
SO s g Bl Wl ) aaldl Dlazy 1ol vgis ikl Slsalall L
T ol s (3 gl el jseb a8l Ui Bl Sl 1l s Bl Lo
Shsmall pledl Slllodl sy (00=0.05) DY st dis a5las] DY b G dag o
@36 Byl ark venn ol clf 3 L Be S0 05ST L el Dlapy 2all arly 5l
feetd) Ay i) (g

w R <
syl Sl

(1 O SO SR

ey LYl AL rgnn ool oLl (3 Olall 30 215y o2 2hall Sl e CunS) e, b
e 1Al o g Ly (3 ells 3 Jolsdl Al ogagis ikl Slsalall e aSly (U5 3
DY Stn s adlam] A5 i3 (g5 Sllis il Las CaaSl By (3 Lay) daly ol dis axy)
Jolsdl LT (3 G Base 3L 05T Laie 21l gl) Slismall sl okl oy (=0.05)
Sl Wy (i) sk (5308 3y
Loty ]
:Z\gJJéfJ\ f\.,ﬁ‘ﬂ\

Lz 5 3 ol bl cils gl —esll e as s —olebl st e sl A1 s
Bty ol Bl am) gD el Bl el o Lolodll 5LV A pltsnd s O o)l ks
B g SUglall (iS3 heed 2Ll 0da OB Jlby BLEY) R g Jolsdl sl 3 QU Sl o2

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Doy Sl 5L dal g Sl el G OB B 151 48 et Dy ) Said
A st o

Lo ST ) U flassl agd SIS 3, LaY1 2l 220l oo ool sl 3 Ul 1) Sulae Lo 8
el sl ol aidas Slgas shas
s dpddasd) f\.:}iﬂ\

all pill el peir 3 Ol 22k (3 A, 10 on s n 83l V) s calelally Sl Sk
B o sl) Bld) Jplb slg] gl aefdl Blagy pall e Jl ST 3 Corlbly Crally 5L3Y)
ol adee sl 3 Olglall gb adee Jo 35 Slgns (S
Loy dl) S g
“a o\ 33.\.‘1-\

YRR W LU N U V- R JER ¥ TP T WPV IR P S Y|
et Sgu

(:2024) ple iy (:2023) ple 21yl & Al 0ds gl

3

&8 guogh! Sgud

Ss g papling BLaY) aak pene Lol ol 3 lall 30 ) 2 2l sl s Laas)
Wi amgl) modle 18T Jgm Ot Loy (Bl B3 (3 Lol ) ngegi dladl Slsaiall e a2 Sl
Syl Lol
Ay pid) g

gl il Sl b ailata (3 B0f 5SS aeZd) Dlapy lall ot e 2, oda Goas 7

Ayl SOloellanas
o S e ool By ) i OB e Ol 201 51331 2L 20 MoOTeS (2001) e e
Lgalsazal Oy of mannd) liall alasazal G35 OIST slsur ity 0331 I3l
Vim0l e Ol ) 53U (8L anfdl Gles Moores (2001) szt Blas
Tomondl Sliald plisiaals S5 OIS 2l Ladmg 0391 I 0 G alad LesSUg (2DISW g BLe| U] s
Lgalasezal Oady ol
it & S Ll s ) oLl e 2 WL Newport and Supalla (1999) Wi, :8yLay1 4
el o (sl gy Ml el pd) n ST B Sladr SIS e
aais 093 Sy camglly aidl adand oY) ol ey G bl o Do 453 (U1 clladl) g 1B
.(Merriam-Webster, n.d.) o)

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



gy St 31 it pgne Jootgdl ol § L B 1) £ et By el Siad
A e o )
Ayt &g

el i Lol SISl an

tb WS s I me ol (3l ey 3 I aY Lo L o
:(Sign Language) 3,LsY! &

(s ol dold U O o Al o Lo Al im0 ooy 2l ) Y1 Al 3)ay) W ds
Slpens M3 Loliay (ot ol clogiSimy (o) Kby nchl (o ael) @358 8o L) 2 8l LgnelaiT Uy
Sl @ JU 5a LSy L (Leigh & Andrews, 2017) bl aasadl sds 3 s i das 31 gl
aa 4l a ddlase (S 0B adey i Lod Lolsil S Er b Bt b S L8 Y1 W B 165kasl
-(Marschark & Hauser, 2012) UWle 5.5-52 5,L) & s Vg (sblll 0 apd o ails 5L
:(Total Communication) S folsd) ai b

o Jols e Bols 2l Lpasiry g L) e e e fanas Y Y1 s Bl bl ods
3 L BLoYL loglly lsSly (lsleVly k) B3y Gslaild 2SI E I 0 oty (el 2J)
.(Holcomb, 2013) 5,2y

:(Simultaneous Communication) . ol iz b 1

058Gy camdi Bl 3 5LaY Ay Batl) 2all) e IS ) plasna VU i kol odis (3 Al s

(Swanwick, 2016) cxmaledl jolsesdl an Lolsdl s e 23

:(Spoken language) skl 2l -2

lyass d Lo Blail) aall Al o (Bolizal Vlaam! 185 U aaf) DR e Ogilay el 201 51531
SN rl” S 2 331 35 e g Y s Sy ool Sliall Igtonts of (53 26 Bkons
o S e IS e 28U gl ey caall ‘,1,4 Aoy ol 1943 e Boliy (2ls O M3 e 308
oy 5 5 s e ols N OF b S 3 gt b gb e el S0 KE Al 1) 51331 65
-(Marschark & Hauser, 2012) &3 ve.ls
i3 grid) Ay ot ALt dedenndt Byla) Ao

all 15 o deopnfd) A al) AL (3 Laghlasinnl e Ol al) 3,LaY1 &5 Rpendl 5LaY W dus
(2023 (gperl) VI izt (3 22l o Jaally Crially Y1 g Bl Slazs

ool Y Ladiin g LY W SISl o s L 3afd) L)) 0 (2023) (el Linay
gl Sl o Ll Loy DLy (ol A plisaad o 28y cipopnbd) 2l iU 3 2all
Elalys drg ¥ adey osadd) 5LaY1 3k w23 g L) 3 5 elllin OF Crecayy ) 31 U] BLEYY
CUlszal S o Legl 10U o 2l 5LaY1 A Gy Lt O)5 eale

oo LS als) 1) L) b edbehadll Al By o Rgaf) glay) & 3T ) (2021) sadt Sy
g ) ALY (3 1) st Bl (3 Bedsnd) 2l T Gioaly s sndil) sl 2Ll 3 2200 Laysb Al
s gal)

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Doy Sl 5L dal g Sl el G OB B 151 48 et Dy ) Said
A st o

) S e das ala) 0 UL Abdel-Fattah (2005) 53 45 s el 5LaY1 axh sle Ludy
2o 3 n ey Lpnmnld 350l o dpe iy cigal AslsBy STy (3050 Aflan T Uy (ol
Ly HLEY) 8 s i Gann )l ol g ) BLEYL iy c02,Yly e tlgan B pall Jpull e
L AWl Bl
t @) el e U sl

ST Jl 1B A (DY)l 8 s JSCs Ll sl e Ol sy Wl )
SB35 O 3 S fasls e Bale Gl Casnbd) shos B Bt o 201 G 6 100
sar kA e Dl gy e s 1 35 (59 ol Y1 (e S 0TA) Ml sa 1 OIS
Yie o B Bl cont of QU Ll of sl Bl Jpm BSla) ol o OO el
ookl e 3 il

Srads AW sk i U 1ol ol s A1 o, Raile Of s o ko e 59 4B 20 ) Ly
(4500 1ol pmmes) s Bpassls Sl |5 o Loskizs Sl D41 "Bt Jo 52

) gzl Al STA1 sl o U1 2151 3T ) Dunkeel et al. (2010) el fuaze Gl 35
lllane e ol Oineg iy U Sy crazl 33 15 n g e QL 3105 OF BTy e ol
b AV el g Bl bl freds Sl im a2l
Lo I o wihos vl Bhan Led e ldl DBlady 220l bty g1 bl

Waly 33Vl lizell desas” b ed (oW OE e lasled @ "alall B Albas 2
(Marschark, & Spencer, 2011; Leigh et al., 2l 3391 edseany 5l 252l oy S5kl aslsiy
(Wilbur, Wizl sasdld Y5l @3 ol cobads 2%l 8L Jolis ) ) dhes oy 3005 .2022)
Alzahrani Ll as Ly <2003; Wang, & Andrews, 2014; Berge & Thomassen, 2016)
o 3emdll odn 0B Qg €21 (S 220201 3 2l S B Gea Jals L ol 0T ) (2017)
s Jold ades 35,3 Cold i S Bla) 4l e L plall ey 1) B all ] S5t (s35add) o)

2t el e masdl ST B OB Sy (opmalld) oz s BT 25N OF Ao Se ool ey
SV el ades e 35 e Lolsdl adas 3 sl 5 ALYy (81,08, 2l 38 J aull) Bal)
(Padden & Humphries, 2005; Marschark, s sLil LA61 Sslie pdll a2l n wage ae 22
Zettler, & Dammeyer, 2017)

Gl ey (L) Lol Sllas (3 Sl e a5 adad Dy b il wleasl 515 Blsl
Y1 o Gl by il 2a8Y) o5l e G of Bty 2ol of Rts of (LS Ol Y gl adeis
Slzdly Slimmed) 3 558 30 SLas) 2207 SAUL 30, (Atcherson et al., 2017) dowall 6l
Olsaby Cpall 3 capially (ool O iy 3 "l e iy B65 msng Bipilaie 3 oW O e
.(Alibrandi, 2018) ol &l (3 axs)l axsdl o)) Bl e 55 Bsdy

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slgnoy St Y iad pgne Sl ol § UL STAI 1051 o el Blay el Sitatd
A st o

ol dad o 58 L il amall 3 G g 35 &8l (s 2nsl) LS T e (250
g Jﬁw S sl w4l Molnar-Szakacs et al. (2021) s LSy cGao ol 4yl Ly
Al Lt 310 Ll O oy (Bslatll wISU e o i gty My oilly S iy Of (g
i lods 3 Sud G ardl Sl e Lde B 0w sab )l p Baly Law)

GHE s O 1S3y (3 allall ods et 2 My (el o LolsE Jte Mrchen et al. (2020) 350 3,
SLLeSI 0B Wy ¢ o i (3 Olitebo W) Eans ) Calall iy liand y5abs o Jo oS IS 2 M
Molnar- sl cJil i )ty - iofly ol o S 0 ol ke 8] o S 2300
Ciblss s o 5LV Sz ¥ il SLLSI oM opry L £z Lutis £ Szakacs etal. (2021)
Aelin b M xe glolis By by 1Sl 055 05 LWy ¢yl

g S A Cablse o el (3 0y93 Lete IS (3509 cughally o glly JAEI pLLBYI o gl 25 O3S
a3l 1,87 Sl gl ol Of McCullough et al. (2005) s 25 «(Mitchell et al., 2013) a5l
Sy ksl SBLaly Sloskaad) lanaVly (M (g5 o A dels Ty (iblpall e el
/ RS

o e 4 Sud el e LA ) 51 Ui Brentari and Crossley (2002) iul)s coals w5,
Gxe oF 3 U8 iy (L diply i)l sastlly il mhyy (U w1l s ol SIS
Johnston 453 &) "aalea V1" & —opiitdl 1ad — el pn a2 bl plasaanl o alea) ay L il
Ul a1 oy . A 0 e 5 SKa @) sl ol oldls e Tz ¥ 5 T s etal. (2016)
o Lodie amgl) Cramin (3 oMaall BSm n DLV b 593y 0 332 £ e 5 gl o aal US> e
.(Sidera et al., 2017) ;=&Y oo frs 3y AN Wu.\ s demsll A ey () el

iy S (A w0y I e bl s el A5 4T L) Rodger etal. (2021) £l 25 coalsg
O 1353y (il et ] o35 U AN 8y DY o S (oY i) 2y 30 b s
A Jip) OF 1oty cighl o pm Ssbe po Lognns 8 Sl Laglhaady ol oldl Sl i) Comn
Sl e S aely Bl e alafly aglall QLY Cp il CaiS)

SV g o W8 gl e ity Lo g1 o Blass 4507 Bombari et al. (2013) &ulys 55,
o ity ¥ 54 s 5T Saunders et al. (2021) woy et Gl 2y ¢ bolsd sl 2 ibla)
Jols ahes ST (3 Corlply il e ST S 5 5 Bl fat 3 ol iy Else — 4l
o Guarnera et al. (2017) guael 48 LUlLy el Jlay) 3 Wb La0 0 (gad) Lol 5T 1L,
gl BN e wdle SU jandl opnis BBy iV pam ) e OF (S (gl Jolgdl 3 EILY

el &l Jo —agmals w5l IS e — Liuetal (2014) S5 exdl e sl AL slan Ly
pde O Osiemy conionl) sl 8 B8l |2 ¥ Uyl Ogpimy (3l 5LV e Jolsdl e Bols Corlsd
Bl 108 3y Slaghaal) A g8 539 o s ISy B Jools®) e o151 3 Corlydly el ke
J om0 35, 81 o S Y1 LY R 3 dage EVY5 U ol B> O ) Weast (2012) L]
A LY 8 ol o Vi U o 5 Sy Al ) s Uit O (o 3 ol e

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Sgroy S 15,01 it gme ool o131 3 D BT Sy 58 el Blasny gl Batdl
GA Lo n g

Joodld adlll e holgdl OF Lgzalys IS5 » Goldin-Meadow and Alibali (2013) e 28" izl

G o islas Jam O Sy (bl 3 G2 G35 (35 Sl Lol Sl am) ol S i 3l

lserly COVed 19 Ly amile I aeldl Dlagy 220 Of Garg et al. (2021) &u)ys oebly

o o ol W el 0T 150515 ) §18 515 s laghall 25mdy Jooll es 3 Bpn

il ol ol (3 argdl ol OF ) Kimmelman et al. (2020) &ulys coalsy anidly 2t

o wl) ey Gl o ey clgr 2o e ot Lol o) ool JB8 s BB fows Y 5)L5Y)

phey adl) U] eais ek o 3 iy pf ol rorlin Jlge U] e 28 Gl @) O o (il
REERY

2 3 elall ogh 3 amgdl jes Bee cddgial 3 wgxals 3 Denmark et al. (2019) cUiS” jals

0SS el e (S Lo 18,06 36 s gl modle iy or 05Sen Y L 2 OF ) glay)

-:w... z
el Y19 4 Jal)
) gee

il Lednaiy coblly Sloglall aa e S gl (o ol el e Aiw), 1l Odazel
Sl 1] Jsogll s blteg 3ol o gy Gady Uiy 2 sl (oSO OgleVU s el
(2016 05Ty i) amedy lsll o8 3 oo Doy
gy il st

) aSally gt dilaze 3 (Bbly eSS (ol B Blagy 2l i e Rl pazz 03
il 2ol S0 85) or ) o Jpad) F i aslasY ae) Bilas) g Y wl oy el
SR Sus dy b Sty 2L & Sles) Fy L 5T (84) 5 155 (196) e (153 280) a5 540
) )y 7 8 3 ozt (U050) i e ¢ 5T (42) 5 1555 (98) e 1153 (140) s
i b S8y coebe 2l BT msty (gl dibie (3 el Sadane SLEl 3 EaUl e S5 e
csSie Al e Bie Oglas SUISTEy (Ble mgy Oleidd 3LaY1 Rk (b 3531 Ry 3 cslall Sl
il ailas (1) Jadr 5y ol saall ool 7 s il Ll & all Lz 3591 i
Al Lol Claly aeld) Ay coed) Slistny anlly (i) 1kl Sl o

1 Jgur
(ibzdll fools ool o) D el Asiens ol (i) o G Gt 3L 7
Ay A S ! s
%70 98 5
' ~ o
%30 42 i
%100 140 Jay
agpll S iy onll a2l grenl

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slsroy Sbud 1LY aaly vame Jools1 sl 3 QU BT il o8 maldl Blassy piall Slatd)

A a2 o g

Ay A S ! il

%41.4 58 30-20

%25.7 36 40-31

(V) j‘vd'

%22.2 31 50-41

%10.7 15 3 50 1o ST

%100 140 Jay)
aysdl dd) S bl Sl gne et

%45.7 64 ERRIY

%25.0 35 psks

~ i QL”;):M.»

%23.6 33 oS e

%35.7 8 e ol

%100 140 Jy
ayedl 4 IS o) D il

%30 42 o

0 & ) i A

%70 98 o

%100 140 Jy)
Byl Al gre] il Lol Cld el

%50.7 71 Byssncd) 3LaY) 2

%20 28 4yl gyl i ) )

Ladll Lol L

%22.8 32 gl 22l

%6.4 9 S Jod

%100 140 Jay)

Dby (70) tmiry 155 (98) pasts ab o LSl o ol e s131 2L BT (1) Sy A2
2k el T (Y0414 iy 155 (58) wasae iy el e ol Lol (30 -20) aual dat
b8 ooloy (Y045.7) aeeiy (64) waste dhs (5l 53le) 2l olad) Jol el a8 ol Sl g
S (23522 3LaY ) el (N070) deg 155 (98) wnsie iy (el Al iz ol ST (o)
(7050.7) tenisg 133 (T1) wmsae iy dladll Lolsd) L
sy 01 315

Lehos Bzl eliy a5 B 3 2BLES Slal, Uy adasudl (3 o) a1 e el g 301 s
bty o) i ST atlakt shes sgy aed o SV Al fazal Wy )3 bl ek 8151
35 IS oLl csbel aapl o QU el 055y aladl) Lol Gy cpldl Aoy ¢ packnd) (s32dls ¢ enlly
o Aad 055 sy le 5" ) s Bl e el U1 el S e S B e
Al 08Ty (il Base ag ane STV Lolgs Latis " Comeall dpasetll elal) Joo ol o e
Jym s o e I Al sy« Jools) ks (3 el it el 28 slas 8 auf e G
LU sl B b e )l gy Gy Ol s sl U, ek diladl S sadall
V) Sl Y1 e ol 3157 et B355 g0 e iy (3L 3RL Lol oLl 3 QL STY sy o2

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slgroy s LY Al pgre Joolsl el 3 QUL 3L 1) 98 mald) Blaipy pall Sl
@A et 2B

A sl pLl Blaw¥) G e il F iyl 3131 Bukes
Ao L) o B sl o BEE RS o il sl Gall e i) 7 g allal el 1
Leadsdry DA B ke 1505 5y - atesdll U2 3 B (55 cmaaiin (o8 B e 05 e
slazsl & (%080) wipld BUsl iy dax )l ikl 1) 13lanl L Adlal) sled Lgilasly dpalll Lzedlsy
NN
Sl @5 135 (30) oias aeMazal e Jo Lty % LoV sl A3llas e d.qu bl B2
Bl Al amy iy sl oy on (Pearson Correlation Coefficient) Oswye bls) lales
Sl Olys G Oswge LT eMlas (2) o o adl o gl andly Wl ol Gy S,
L 2SI a,

2 Jgir
LedMbrn V) iell 2 @ilaw S 2SI doyllly hef [S Ty Cpp Dy L)) fslrs
bLay¥ Jales At ]
%0677 Ul Bse ag ane SLU Loyt Lo Comnal) Bas B elnl) 1
*%0.690 Lol aee 3 argl) madle ol 28 2
**0.668 Sl 55 G N Al el 3t Sl 3
*%() 646 BLaYl il Lolgdl sl 3 QL sTL sl 4 LY 4

(00 =0.01) &NW gt e a5las] N5 30g™

«(0.690) 5 (0.646) o 7 2SI amylly BlawV bl G LUV Slabas 3T (2) Jputr kst
G oo Uade s oSy Jle Jsls 08l 35ms ) o Lo ¢ 00 = 0.01)g50e e Gliam] U1 ay
(3) ds & &5 oo 1y o) post U1 aallly BAL) B> O Doy B3 Jalae Dl 5532
3 J)-\r.
Bl ST iy llly $,480 iy o L3y V) fales

Ll Jolee 08y Doy Jeles o3 Ll Jolee 3y bLiYI Jalas

LRI TR 3+ - RN E PN [ V3 BAd gWlaadl e B oY dadl as e
**0.511 1 **0.788 1 **0.655 1 **0.404 1
**0.467 2 **0.828 2 **0.511 2 **0.415 2
**0.509 3 **0.668 3 **0.758 3 *%0.527 3
**0.600 4 **0.623 4 **0.677 4 **0.564 4
**0.529 5 **0.554 5 **0.517 5

(00 = 0.01) VU Sstue dis a5la>] AYVs wumy™
ool 5 S el pexd sl el a0 ) g DLV Bleles 1 51 (3) g oo i
e iy 3y st 6 6(0 = 0.01 ) g5 s 25lam) s 13 Lomry (0.828) 5 (0.404) oy

g5 gn Lehaty Blaw¥) Bds o Wl Ggtan oSy L8 ¢ S5-Il BLLYI e

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slgroy s LY Al pgre Joolsl el 3 QUL 3L 1) 98 mald) Blaipy pall Sl
@A A o 13
Ayl Blsf ol Lo

&= =" (Cronbach's Alpha) #Liss W' dstes plascial Blawdl) Js il U1 falas 355 2
o= 155 (30) e s aeMazal e e Llaa) oda c,.:,ﬂ% By S Bl Je SISy calany) sl
(4) J)-Lz- S C«bﬁ L«fc@bt}!\ Coad) s
4 Jsux
S wlen Yy il Y ol Y " Lé//;C'L,JijuL,J <Sloles

0.80 5 Pl B g drs BTL Lol g5 Lois amtaned] Al sLaLl
0.77 4 Jol B e § axgll madle j5gl iR
0.77 5 PN i G BTN Dy gl Blas Sbgno
0.76 5 Byl Al Jootgdl ol @ S BTL sy g LY
0.86 19 JSS B
Sy dedlara V) el "0 W £y S sl st 300 Sl s O (4) Jodr e
Wgeihy A h 28 29 ¢(0.86) ) wlaad 2SI Sl s oy 185 .(0.80-0.76) o #9155 wLawV)
o) g 2N Bl (S
Realydd) 8131 s
g bty > ) Olnps o O ol S8 0B F ek Wby ol BlsT i Je 3 )1 %
Al a3 = sl A = amll (S = sz Wl W ) e Grosmial) S Y oliias dad
AU Sl Lad 7 (o O S lie pliaseal oGV ad e Laally 1 =sui aslll ane (2 =
o BT ) paisany «(3.66 o BT U] 2.33 ) Ll (5 d) 3.66 ) wise 180 )
(2.33
Adle Y SN

fold SV3ldl e Y G2 ((SPSS) dslam I phall alamY) Aol malsy e SloxeV) 2
VIS @l e iy 2l 1L

SLY) G e @imd) s (Pearson Correlation Coefficient) os.p bls) Lt -1
NOPARRVEE- IS VR ESRY]

ol oMl a5 2% (Cronbachs Alpha) sLsss Wi dsles .2

AP O PN INUE W PR SRS SN I EURWEL PSRy B X (PSR PR NG
U5y 5,8 ST a0 dns 51l Lgdony gl el Ol S5 Ll UL EY1 aglad) ol il
o) sl e A

055 Lais £all axls 3N Slsmall bt bl Gy By il aiS pk SW sl LS4
(ol g (i) (nak (5 BlLa) 2k ol ol (3 oLl e 5T

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Sligmoy Spad 5P el pgre Lol oLl 3 QUL BT sy g el Blassy 2l Enid)
A e o )
Wgizdliag Aulyll) il
Wl gre ool olsf § l) L1 oy 2 el By el Satdl L s U1 pits
¢3,LaYy)

3 g (D) Jgdry care B ALl SULAYIS Bldk) Sl gl Aliasuanl 7

5 Jgr
SLEY) 3l rgue Lol L 2 Aall ST 1)) o5 22 LY Ly Leall s, EYly il | Al gil)
EESRUR {30 [ TP AN Lo gl
il ) 3,4l o3
gl Syl QL“J-\

sl 3 ol sl b sl as bl

3 aas gin 1.37 3.32 , . 1
BlaY) aak el o fold)
dis Ol s gl o ST

5 VR 1.44 3.07 - ‘ 2
Sy ad 280 e Lolsdl
SeolS 510wy 2S5y 0y iz

2 aasgia 1.38 3.60 ) . 3
ey aal 2lall ae Lol e
Ul 3 ol sl b elasy) el

4 Ao e 1.39 327 Il YIS el pa ol 4
. L_ég.ﬁ\ <kl
dis O sy g el sl

1 G n 1.13 3.90 ; . 5
BlaY) aak el ae fold)

il gie 0.96 3.41 JSS LB e oIV 56 ae ) ) 22N
2l me Jools®l e O s @SR sl e Bas g (5) 8,8 O (5) U s el

el ity (3.90) Gkt Uhatte dl o e Sy i Bl el il (LY
Syl sk 2l e ol s S s sl oS e Sas 1 (2) sl andy LT L(1.13)
(1.44) 5 lali 31,415 (3.07) Gledt Lo gze iy o claZigzn b Gomyy ) 22891 (3 359 2S5
W (JSS (e gl Lol ol 3 Ol sTY o) o Y1) Ak dend) AV ) Al U
AL eagsns Sl iy ((0.96) (glae LYY (3.41) Gled) Ll A o ctlawsze IS
23 ppdy Jm i plod QL 1M el g5 o) memal) 23019 2l 2l 4 QU 55 g BTN ol
34y cqorst] By cpol) (e aile B g oty SIS e W B S e g el oS S adey (B
$15)) BT Oismy QU iy 33U LT 8T 15,53 Lo Dunkel et al. (2010) &) JLaT Lo ae gl odn

ot B o Rege Bilie s 3y Ayl el 3 221 il A g o) el il Sl
e e Ly Jeolsdl ales (3 amgll el jeeb 1l g Doy Sl (S L e ctiall 13T ) B sl
N 555 B8l Bal S n 5 g s Jeols) e (3 Dlisms r Lenoss

xSl sl & oul 3.1.1.34.» 31N 05T Lauis ] Slazy } Il bl JIgd s
93,Lay) daky

3 o (6) gy caie 2l W 3 lall U)LYy apled) ool sl Aluserad &

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slgmoy Dt 153 el pgne ol sl § DU B ) 5 el Blasy 1l akd
A a2 o g
6 Jor
SLIYI il pgan foohsill el 2 lil) o G0 06T Lot 22 jelin el Bylall D32 Yly Zolod] lllisl]
EESRUR- S| 0. [ TP Lo gl

51 541 3 )1
- S Sylad! é\.,.#\ A o/

2 o gt 1.25 3.55 ) ) 1
P g5 8l e LaY)
Hlay) arly Sleglee T Liie il eal

3 Ao o 1.36 3.37 ) ) 2
PN s alal e
HlaYl axk Slohes bl Lie £ AL asl

4 o gt 1.42 3.32 ) ) 3
Pl g5 8 e
il Slegles bl Laie Coaall sl

5 o g2 1.45 3.21 ) ) 4
Lo 55 8l e LY

1 Axdipe 1.09 3.85 . . 5
P i all e LY

i gin 0.92 3.62 IS ) e oY) b eyl dnd) 223
o DY ARl Slgles AT e SVL el e Gas @) (5) B0 & (6) Jsis ol el

(1.09) @lins 21215 (3.85) loom lovsis ciadsye Bty B 281 ol sl Ol 055 21
SO 5 8l e LY Al Sleshes T Letie Ceadll sl e Bas & (4) saal ady U
@by (1.45) (glwe D141 (3.21) Gl bawsxty ctlaosze 136 By 2l 28910 3 25Y1 S
o oyt S8 (Uil G50 ans 3TH Jolss Lidis Comtanel) daaseid) slall) aad) ddl 289 i)
gha Led plly 3L Syl 38 2150 Ln 3h 5 ((0.92) (g)lume 12V (3.62) Glud) Law il 4L
Lo e 3in 98y comall elie leb] pdey ciall ST elan s e Jln ) pll QU SLL Sl
s s ZY) elia sl ) ells 59 4§ (Dunkel et al. (2010) als 3 Gla o) SLay)
A e il

SO g @) BT Bl aeld) Blasy alall ol Biadt Sgaiall Lo W) Jigedt 20l
Jodorg (U s55 g BTN Al wghs Biadl) Sbgmnall dy)lall SULEYYS Bulad) llaZ gl flaszal Z
s s (7)

7 Jgr
S iy N ST Uy g Lilesl] Slgmal] Gyload) U<y gl ollligil!
Iyl Lt 2N 14 Lo gl
gl . 8,441 oL
he Sylaabl G
4 dawgie 1.27 3.62 sl S i Q) RNEUNSPUH AN |
3 dawgie 1.28 3.44 gl e g O OV AL ST 2
AL - JLE- [ N PO Y
5 dadi e 1.35 3.72 . 3
J).o-u-\

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Shgroy Sk 51 it pgmn Sl el QUL B 1) 52 el Blany plal Saldl
A st o
asid) ey 05 Letie V) AL gl Y
1 ns 1.22 3.71 IS Gy 5158 s 23 4
2 S 1.26 3.62 S S O witi' :: 5
o y2e 0.92 3.62 IO RN PPN I FRUE e WA
" ol it O OV Al 6l Y e fas @ (B) o O (7) U s el
LSl BynSle 3 La Y1 ) pasety (sl a2l drg 058G Lo VL L (BTN e Dot 31 (4) 5,28
s (1.22) 5 (1.35) sylms w1219 (3.71) 5 ( 3.72) il llaZogis i) 28Y1 3 LV IS
22V 3 @Y IS ((amgd) e i O OY Wl ) (1Y) e Sas gl (2) 3,580 2l L (15
Bt 22 2yl 2l Wl (1.28) ()line D140 (3.44) gl Lalisxe ablgie 46 2y 2
Gl Bn sl o it IS8 ¢SS (G s g 3L Al ek At lisnaall) aad
s o gl 2o e Wl b Bpmo U] 525 F B Gy ((0.92) glas D14V (3.62)

Sl ) 35 axsd) Sy a8V 2l OF ) wlaf & Ten Hukzen and Fabry (2020) &,
Bagr e OO S sl S Liuetal. (2014) auls it an SIS 348 Lol dlas (3
L oo Ul iy Jolsd) o ol 3 Gty onteall JDlana) dlis 050 Y Loie Slagledd) i) (b
Lol ades 3 8 Slsmo U o3 a3V 205y 5500 . Gutierrez-Sigut et al. (2022) «J s
drgdl o a3V olig) pae OF o L (2024) wpgl Lo o iaie Sy U Sl ods Ly 20 o
/ o oo o
Sl et gl e 190 Bl g el Blay 3l s Stgory ol DS s

Uty ool ades 3 el midle yseb 2l DLk dplall SULAYY dplad) ol gl Jlansal 2
s i (8)
8 Jgur
ool iloe 3 amel) oSl gl £ Llall Sl Yl oLk bl

EESRUR-S | . [ [P Jawgd

5 {1 5,440 3 J1
- el Sylad! G A o

TN QIS ol ez wl sl
3 a5 114 391 . . !
L eolsdl L gLay) A suseany )

N\bjﬁwdfvémf&&T

1 S e 1.06 3.94 Wl pleyl a asany U >
o153
ol el Of g al e

2 Andipe 1.073 3.92 3 LY A pdsany I jasll) 3
ol s

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slsroy Sbud 1LY aaly vame Jools1 sl 3 QU BT il o8 maldl Blassy piall Slatd)

A a2 o g

i) &yﬁwoig&dwv‘

4 Andipn 1.15 3.86 W @ eyl W sy A 4
ol
S e 0.85 3.91 JSSTa s oY) 6B amy ) dnd) 22Y)

i pastg ) (e iy eles O ot il il s a5 1 (2) 3,840 31 (8) Ugir il glid
Sl 1Al (3.94) Glos bl it iy s 8 ol sl ol ST 3 5Ly
BLa) 5 puseiy U Gasil e el of 6 il wixel) e Bas o) (4) 52l 2l W (1.06)
Lil£15 (3.86) Gl lehlse Al o ciniipn 10 s Zred) 2831 3 35V sld (ool ol 3
JSS (ol ahoe 3 amgll bl b 2l) 3 olEY ) 28V a2l T L(1.15) (5l
245 30 A Eadl 3i5y (0.85) (slme D121y (3.91) ledt Bl dly o ciniie S B
Y Uy (ol seb 28T ) o)l ) Liu et al. (2020) awlys Gt sn Jaib cieall Spgl 45 Y wT )
w8 & orlsb sel 28T ) nes 50 Kimmelman et al. (2020) auls s SISy ) s a8 5
35 565 Jolsl adas (3 ) seb 28l slan Lo U A 200 a0, gbT W anill Uy caiblal) Cotd
Loyl e 3k o5 Lte Lol Slsme J) lal g Bombari et al. (2013) auls 453 L as
& McCullough et al. (2005) aul,> pils oo ckis) ple Sty anll) 1ls iy camsll o J365 1
Sl IS BVl Sl 48 3 5 ly bl 6 el 3 sl el By 80
U ng Bl
el oy (00 =0.05) DY Sgims ki Bilam] DY5 13 By dorgs o sl j\;ﬁm W
e Sl sl 3 QU B ST 05T Lekis sl Blady alall axly @l Sbgeiall Ayl
(gomd) Wy (i) (g (38 BLY1 Aaly

Logiy Jelidly (ol Al ¢ i) cppadl ST 0L (2-way ANOVA) Ll L) LS sl &
o (9) doms 3 LaY1 axly Lolgd) ol (3 Ol Gase STU 055 Loie 2l el gl olgalall e
(SCAETRIINT) JPVEE VN JOR NI

9 Jgr
W §LaY) 3l vgee foold) el (3 lail] Gtin 5TA1 06T Lo woZ) Slazy 2l arlor N lgmnal] dyld | ol gcl)
Skt B EY Gl Lawgl ol geay
0.786 3.60 S5 4
0.852 3.72 A o
0.988 3.28 o Crd e
0.897 3.79 o e

\

Slagy ol exrly g Sbpmall dpladl Sl o 38l Gy Sy (9) Jsdr o s
(ool Ay (i) (pmtk (58 BLaY) Bl gme Jolsdl ol 3 Ol B 10 06T Letie w2l
(10) Jgr &3 o529 ((2-way ANOVA) St oLl LIE flaseanl 7 Ggdll oda s e (anSUy

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slgroy s LY Al pgre Joolsl el 3 QUL 3L 1) 98 mald) Blaipy pall Sl
A a2 o g
10 Jsur
L1 28k o T 3 A G5 S0 355 ot a2 iyl ey S gl A e U 5
login folidly (xald) m ¢ mid)) (i Ly

ayu F s g0 Lousgue Slorys g0
idlay) gt ¢ lag Ll i fu,).\ o) s
0.970 0.002 0.001 1 0.001 ey
0.021* 5.68 3.163 1 3.163 o) Al
0.074 1.153 0.843 1 0.843 ool AT i
0.557 136 75.72 (VSN
139 78.88 S

(0.05) Gsrun dis Wilax] @15*
ol Ll o (00.05) IV s i Blaas] D> Gy 22 puis (10) Uy o 2t
) il (555 B La Y ARk Lol el (3 Ol B e B 0SS L 200l a5 lsmall sl
s Ggp Sy filad) o gbl Sy (0.970) Y5 sty (0.002) a5 o1 "G G el
0 055 Loie 2% el g Sbsnall 2pled) ol Sl s (0=0.05) AV (s5tns die L)
gledt Lot e Loldly 2l a8 flal mad) Al il (5o Ly axl Lol ol (3 ol g
Ll Oh ells fis Sy (0.021) &Y (s52uky (5.68) st "B Gas wslr o (3.79) L1
ety ol 33 e ST daze 98 LWLy (aa Bl Cins dis Lt o) i Cinol 0555 2pma 2]
B> Gajb 39y ke Zlll o gbl LST¢ Lolsdl akee (3 gl et el ind a2kt Al (39 cany)
0 0SS Loe 2500l gl @bpeall a2l oy (00=0.05) 1Y) (g5t wis o)
Bod el o (ot Ay i) il oy Jeliall Gy sl aly Lools® el (3 Gl e
(0.074) Y5 sy (1.153) asusti "
1Ol gy el AN
L bolsl Blos (3 Slisno 35my ylansl Ll e O il o e 4] ALl sds coals
o5 1585 olE 55 oy HLEYI Bk pgme S Jols Lokis laslaal) waldl ey el g e
P Ofy a1 aal Joolsdl dis IS e ouloms) Caall 5l Ofy ¢ folsT) iles 3 amgl) Sl ypgls 2
L Syl o adey coaall of 2l S jelin (oF Leald sl 3131 glay 4 65wy ccnr b US> it
¥
bl o Loie sl gl Slaslaall vgagh el gl g ol a2l we Oglelel) o4 0F 1
rlly sty amsl) jpek o o 2 S ey BLAY1 AR pgna
Cﬁm)ﬁﬁch@wyuﬁm\&” b of &) Ngldly il o5 gl Sled) fows OF .2
BlaY) sl Lol ae bolsd) alee 3 2l Glag e
il i Lol il 2T Ll ) Bakel) S 2al) s 3 craasdl 5 e plasaY) L3
SV ) Eolay L Golsy

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slsroy Sbud 1LY aaly vame Jools1 sl 3 QU BT il o8 maldl Blassy piall Slatd)

A e o )
tloe e 35 g bl 223Ul LaY oWy 1l e (3 peesaal) Badad) olasll) a4
REXYSFOCE IR UF- R WHEN RN PR K BSPR AN [ IO 3o PO W]
Ay ) Sl s
tk b oW Eih s e Al sds 4] coals L Je 3L
sl 3 QL b ley L bl sl Aty g Sbasdl Jm addies olals da) —1
el Dlazy 22l jolsal ae folsd
A 1 Bl 3 Bl iy all e Lol s fugend) Basll bt S s 3] =2
P iy N Ll ety Slay plall 1o IS ey oo

e

g gt bt Yl
2l piild ol 1 L Esedl LY asL @5 g (2021) Lple chadd
(14 .5) adtafs wlpsl=aosgin : alell ) (2016) .61 ds Sy s (o)) Aoy DBg5 (e

@jﬂ\),:muﬂk BIE
sy el Lol AU ls L stally 2l sladdl i fogandl 58 Y) 44 (2023) 0kt (s mall

g A M 16

Abdel-Fattah, M. A. (2005). Arabic sign language: a perspective. Journal of deaf studies and
deaf education, 10(2), 212-221.

Adler, R., & Rodman, G. (2006). Understanding Human Communication (9" ed.). Oxford
University Press.

Alamri, G. (2023). Saudi Sign Language: Origins, Identity, and Sources (1% ed.).
International publisher for Publishing and Distribution.

Alibrandi, R. (2018). When early modern Europe caught the flu. A scientific account of
pandemic influenza in sixteenth century Sicily. Medicina Historica, 2(1), 19-26.

Aljoaid, M. (2021). To sign fluently using Saudi sign language. Dar Almoghem for
Publishing and Distribution.

Alzahrani, A. (2017). Attitudes of Saudi Arabian Deaf College Students: Their Assimilation
Experiences While Studying in the United States (Unpublished Doctoral Dissertation),
Lamar University, Beaumont, TX.

Atcherson, S. R., Mendel, L. L., Baltimore, W. J., Patro, C., Lee, S., Pousson, M., & Spann,
M. J. (2017). The effect of conventional and transparent surgical masks on speech
understanding in individuals with and without hearing loss. Journal of the American
Academy of Audiology, 28(1), 58-67.

Aubaidat, T., Abdulrahman, A., & Kaid, A. (2016). Scientific research: its concept, tools,
and methods (14" ed.). Dar Al-Fikr for Publishing and Distribution.

Battiste, M., & Henderson, J.S. (2000). Protecting Indigenous Knowledge and Heritage: A
Global Challenge. Page Wood Publishing Services.

Berge, S. S., & Thomassen, G. (2016). Visual access in interpreter-mediated learning
situations for deaf and hardof-hearing high school students where an artifact is in use.
Journal of Deaf Studies and Deaf Education, 21(2), 187-199.

Bombari, D., Schmid, P., Schmid Mast, M., Birri, S., Mast, F., & Lobmaier, J. (2013).

2025 559 (2) 34t (12) s @ gl agall Wiz S dealr W2



Slsroy Sbud 1LY aaly vame Jools1 sl 3 QU BT il o8 maldl Blassy piall Slatd)
@A A o 13

Emotion Recognition: The Role of Featural and Configural Face
Information. Quarterly Journal of Experimental Psychology, 66(12), 2426-2442.

Brentari, D., & Crossley, L. (2002). Prosody on the hands and face: Evidence from American
Sign Language. Sign Language and Linguistics, 5(2), 105-130.

Denmark, T., Atkinson, J., Campbell, R., & Swettenham, J. (2019). Signing with the face:

DeVito, J. A. (2016). The interpersonal communication book (14" ed.). Pearson.

Dunkel, T., Davidson, D., & Qurashi, S. (2010). Body satisfaction and pressure to be thin in
younger and older Muslim and non-Muslim women: The role of Western and non-
Western dress preferences. Body Image, 7(1), 56-65.

Emotional expression in narrative production in deaf children with autism spectrum
disorder. Journal of Autism and Developmental Disorders, 49(1), 294-306.

Garg, S., Deshmukh, C., Singh, M., Borle, A., & Wilson, B. (2021). Challenges of the deaf
and hearing impaired in the masked world of COVID-19. Indian Journal of
Community Medicine, 46(1), 11-14.

Goldin-Meadow, S., & Alibali, M. W. (2013). Gesture's role in speaking, learning, and
creating language. Annual Review of Psychology, 64, 257-283.

Guarnera, M., Hichy, Z., Cascio, M. I., & Carrubba, S., & Buccheri. S. (2017). Facial
expressions and ability to recognize emotions from the eyes or mouth: A Comparison
Between Children and Adults. The Journal of Genetic Psychology, 178(6), 309-318.

Gutierrez-Sigut, E., Lamarche, V. M., Rowley, K., Lago, E. F., Pardo-Guijarro, M. J., Saenz,
I, Frigola, B., Frigola, S., Aliaga, D., & Goldberg, L. (2022). How do face masks
impact communication amongst deaf/HoH people? Cognitive research: principles
and implications, 7(1), 81.

Holcomb, T. K. (2013). Introduction to American deaf culture. Oxford University Press.

Johnston, T., Van Roekel, J., & Schembri, A. (2016). On the conventionalization of mouth
actions in Australian Sign Language. Language and Speech, 59(1), 3-42.

Kimmelman, V., Imashev, A., Mukushev, M., & Sandygulova, A. (2020). Eyebrow position
in grammatical and emotional expressions in Kazakh-Russian Sign Language: A
quantitative study. PIOS ONE, 15(6), e0233731.
https://doi.org/10.1371/journal.pone.0233731.

Leigh, I., Andrews, J., & Harris, R. (2018). Deaf Culture: Exploring deaf communities in the
United States. Plural Publishing.

Leigh, 1., Andrews, J., Harris, R., & Gonzélez Avila, T. (2022). Deaf culture: Exploring deaf
communities in the United States (2™ ed.). Plural Publishing.

Leigh, I., W., & Andrews, J. F. (2017). Deaf people: Evolving perspectives in psychology,
education and sociology (2" ed.). Routledge.

Li, H. (2024). Mask your word, mask my world: Mask wearing behavior in Chinese deaf
people during the COVID-19 pandemic. Disability & Society, 39(1), 255-259.

Liu, J., Liu, B., Zhang, S., Yang, F., Yang, P., Metaxas, D. N., and Neidle, C. (2014). Non-
manual grammatical marker recognition based on multi-scale, spatiotemporal analysis
of head pose and facial expressions. Image and Vision Computing, 32(10):671-681.

Marschark, M. & Spencer, P. E., Editors (2011). The Oxford handbook of deaf studies,
language, and education (vol. 1, 2" ed.). Oxford University Press.

Marschark, M., & Hauser, P. (2012). How deaf children learn: What parents and teachers
need to know. Oxford University Press.

Marschark, M., Zettler, 1., & Dammeyer, J. (2017). Social dominance orientation, language
orientation, and deaf identity. The Journal of Deaf Studies and Deaf Education, 22(3),
269-277.

McCullough, S., Emmorey, K., & Sereno, M. (2005). Neural organization for recognition of
grammatical and emotional facial expressions in deaf ASL signers and hearing

2025 559 (2) suat (12) wist @ gl agall Wiz S dealr W2



Slsroy Sbud 1LY aaly vame Jools1 sl 3 QU BT il o8 maldl Blassy piall Slatd)
@A A o 13

nonsigners. Cognitive Brain Research, 22(2), 193-203.

Merriam-Webster. (n.d.). Nigab. In Merriam-Webster.com dictionary. Retrieved September
15, 2023, from https://www.merriam-webster.com/dictionary/nigab.

Mitchell, T., Letourneau, S., & Maslin, M. (2013). Behavioral and neural evidence of
increased attention to the bottom half of the face in deaf signers. Restorative Neurology
and Neuroscience, 31(2), 125-139.

Molnar-Szakacs, I., Uddin, L., & Heffernan, M. (2021). The face behind the mask: The future
of interpersonal interaction. Neuron 109, 1918-1920.

Moores, D. F. (2001). Educating the deaf: Psychology, principles, and practices (5" ed.).
Houghton Mifflin Company.

Mdrchen, M., Kapoor, H., & Varughese, S. (2020). Disability and COVID-19. Community
eye health, 33(109), 10-11.

Newport, E., & Supalla, T. (1999). Sign languages. In R. Wilson & F. Keil, (Ed.), The MIT
Encyclopedia of the cognitive sciences. MIT Press.

Padden, C. & Humphries, T. (2005). Inside Deaf Culture. Harvard University Press.

Reed N., Ferrante L., & Oh E. (2020). Addressing hearing loss to improve communication
during COVID-19 pandemic. Journal of the American Geriatrics Society, 68(9),
1924-1926.

Rodger, H., Lao, J., Stoll, C., Richoz, A. R., Pascalis, O., Dye, M., & Caldara, R. (2021). The
recognition of facial expressions of emotion in deaf and hearing individuals. Heliyon,
7(5), e07018.

Saunders, G., Jackson, I. & Visram, A. (2021). Impacts of face coverings on communication:
An indirect impact of COVID-19. International Journal of Audiology, 60(7), 495-506.

Sidera, F., Amadd, A., & Martinez, L. (2017). Influences on facial emotion recognition in
deaf children. The Journal of Deaf Studies and Deaf Education, 22(2), 164-177.

Ten Hulzen, R., & Fabry, D. (2020). Impact of hearing loss and universal face masking in
the COVID-19 era. Mayo Clinic Proceedings, 95(10), 2069-2072.

Vihman, M. (1996). Phonological development: The origins of language in the
child. Blackwell Publishing.

Wang, Y., & Andrews, J. (2014). Reading and deaf individuals: Perspectives on the
qualitative similarity hypothesis. American Annals of the Deaf, 159(4), 319-322.

Weast, T. (2011). American Sign Language Tone and Intonation: A Phonetic Analysis of
Eyebrow Properties. In R. Channon & H. Hulst (Ed.), Formational Units in Sign
Languages (pp. 203-226). De Gruyter Mouton.

Wilbur, R. (2003). Modality and the structure of language: sign languages versus signed
Systems. In M. Marschark & P. E. Spencer (Eds.), Oxford Handbook of Deaf Studies,
Language, and Education, (pp. 332-346). Oxford University Press.

2025 559 (2) suat (12) wist @ gl agall Wiz S dealr W2


about:blank

Ly 2lons galoly T o)l 1) oles 3 g EBnng oldasotl 55T Sliles 58 Slalably cpadald S

IRVSRVIRPIN + 0.1
Bl oles & ab g SlBgasy lbo¥! sSI il 54 Sldally pedalt Solyhoas
Ri Wadlons Lgalay Gy !
Ol doms Ao Ay

Aeldl B B by el Saf
N ERETERSENCES Cup e

Sgany oW 5D il 52 ey cpdell s e GaSU ) AU R S palbanll
lyhs 1 Lo Tl 0 3 o) gl ptbind U5 iy 1 Al Loy il 1) 5 3 Lok
(ot e 1558 e (38) Lo s Bl ol It o iy Aailons ppall 28l Bulny Ules (249) il
REEEARNNESUNKEIAJOI-T W FPEHIN AUSUW AURSRCRI bR HIEM E RS PP E JOREM N
(0.235) (glmn B12L (2.578) ol plal) sl iy o b0l (St 58 il ) 2l iy s
S tple Sty 558 IS 2 2l vf,;j et shos 3 ol ;L/fjﬁ Slilad pliseral Slgas 35 G
il gyl el S L I cesgly ¢ (0.203) glas B1£L(2.502) jmald ol Lzt 017
s Slgis aadedl 2l o3y ¢ sl AT i a2 L dols, b LS e 3 obalaly
Cmbal) 3 Rl Sl Loy by lly ooVl oI lssly Sreml olddl dpgp IV e ¢ sliasY)
oV ST i e ol Sllen 2 ot el ) sy e B ol

by Elges Lealasy 2l 2l IR AN I URCHEI IR I USIW NURET W IR T WL
REEARNINE]

Perceptions of Male and Female Teachers Towards the Applications of Artificial
Intelligence and the Obstacles to its use in Teaching and Learning the Arabic
language in Bisha Governorate

Sharifa Saad Saeed Haidan

Assistant Professor of Curriculum and Teaching Methods
University of Bisha - College of Education and Human Development

Abstract: The study aims to reveal the perceptions of male and female teachers towards
applications of artificial intelligence and the obstacles to its use in teaching and learning the
Arabic language in Bisha Governorate. To this end, the descriptive survey method was used on
a random sample of (249) male and female teachers of the Arabic language in Bisha
Governorate, and a data collection questionnaire was constructed that consisted of (38) A
statement distributed on two axes. The results revealed that the degree of responses of the
research sample of male and female teachers regarding their perceptions towards applications
of artificial intelligence in teaching and learning the Arabic language was large in general. The
overall average for the axis was (2.578) with a standard deviation of (0.235), and the degree of
availability of obstacles to the use of artificial intelligence applications in the processes of
teaching and learning the Arabic language was large in general. The overall average for the axis
was (2.502) with a standard deviation of (0.203). The study recommended intensifying training
programs for male and female teachers in the field of educational technology, especially with
regard to artificial intelligence applications, supporting the educational environment with
artificial intelligence components by supporting the school with artificial intelligence devices
and tools and robots as educational resources to enrich learners, Developing the process of
teaching and learning the Arabic language to include skills for dealing with artificial
intelligence applications.

Keywords: male and female teachers' perceptions, applications of artificial intelligence.
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Degree of Training Needs Among Middle School Teachers on Culturally

Responsive Teaching Competences: An Anthropological-Educational Perspective
for Teacher Professional Development

Alanoud M. Alrashidi
Associate Professor in Cultural Anthropology and Education
College of Education, Kuwait University

Abstract: The present research aimed to determine the degree to which middle school
teachers in Kuwait need training on culturally responsive teaching competences. Based
on the descriptive method, an instrument consisting of (30) items were developed and
applied to a sample of (764) male and female teachers in government schools in Hawalli
Educational District. The results showed that teachers need training to a great extent in
scientific content, teaching methods, learning activities, and evaluation methods, while
they need training to a moderate degree in the field of the classroom environment. The
results also indicated that male teachers are more in need of training and that those
holding graduate degrees are less in need of training compared to those holding
bachelor’s degrees. The results did not show any statistically significant effect of
teachers’ specializations on their degree of need for training. Recommendations
included emphasizing the partnership between the Ministry of Education and the
College of Education to organize training courses and evaluate teachers’ personal and
professional competences systematically.

Keywords: Culturally responsive teaching competences, culturally responsive teacher,
training needs, middle school teachers
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Behavioral Factors Affecting Acceptance of Faculty Members at some Saudi
Universities Use of Rubrics via (Blackboard) in Light of (C-TAM-TPB) Model
from their Point of View

Eman Fahad Fayez Alsharif
Assistant Professor of Learning Design and Technology
Department of Learning Design and Technology
Faculty of Education, University of Jeddah

Abstract: The study aimed to predict the behavioral factors affecting the acceptance of faculty
members at some Saudi universities to using Rubrics via the (Blackboard) system in light of
the (C-TAM-TPB) model. The study employed a descriptive-analytical approach and
descriptive-correlational approach. The study population consisted of faculty members
specializing in educational and human sciences at some Saudi universities. The sample included
(150) members, The study tool was the behavioral factors prediction scale in the light of the
(C-TAM-TPB) model. The results revealed that all the behavioral factors affecting the
acceptance of faculty members at some Saudi universities to using Rubrics via the (Blackboard)
system in light of the (C-TAM-TPB) model had an influence degree of (medium) and with a
mean of (3.13), and there were no statistically significant correlations at a significance level
less than (0.01) between: (PEOU & BI), (PEOU & ATU), (PU & ATU), (PEOU & PU), and
(PBC & BI). However, statistically significant correlations were found at a significance level
less than (0.01) between: (ATU & BI), (SN & BI), (PBC & AU), and (BI & AU). The study
recommended that faculty members of the faculties of education should be encouraged to use
Rubrics via (Blackboard), overcome any difficulties encountered, and focusing on the self-
standards addressed in the current study.

Keywords: Rubrics, Alternative Evaluation, (Blackboard) System, (C-TAM-TPB) Model.
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The Effect of Using Thinking Maps on Developing Systemic Thinking Skills
among third-year Secondary School Female Students with Different Learning
Styles According to the VARK Model in the Life Skills Course

Hanaa Mutlag Mohammed Al-Rashed

Assistant Professor of Curriculum and General Teaching Methods - Department of Curriculum
and Teaching Methods, College of Education, University of Hail

Abstract: This study aimed to present the effect of using thinking maps on developing
systemic thinking skills among tenth-grade female students with different learning
styles according to Vark model in the life skills course. To achieve this, a quasi-
experimental approach was used. The test was used as a tool to collect data related to
answering the questions from the sample of (60) students. The study resulted in a set of
findings, the most important of which are: The ability of thinking maps to represent
information or ideas in a concise and acceptable way for the students, which facilitates
the comprehension, understanding, and application of the information. Practicing
thinking maps during teaching makes the students the center of the educational process
and stimulates their activity and motivation towards thinking. Thinking maps contribute
to identifying the information in the lesson topic and organizing it in one or more
dimensions. The most important recommendations of the research include: the
necessity of incorporating various thinking maps into the content of the Life Skills
course for the secondary stage. Conducting continuous training courses for teachers of
life skills students to train them on how to use thinking maps as a method in teaching
life skills.

Keywords: thinking maps, learning styles, Vark model, systemic thinking
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The Effectiveness of a Proposed Training Program Based on the Theory of

Creative Problem Solving (TRIZ) In Improving Reading Comprehension
among Students at the College of Education, Kuwait University

Shaye Saud Alshaye Hend Ahmad Almaian
Assistant Professor, College of Education, Kuwait Assistant Professor, College of Education, Kuwait
University University

Abstract: The study aims to determine the effectiveness of a proposed training program
based on the theory of creative problem solving (TRIZ) in improving reading
comprehension of text among students at the College of Education at Kuwait
University. The researchers used the semi-experimental method, and the study sample
included (194) male and female students, who were selected using the purposive
sampling method, where four study groups were chosen: (two male sections and two
female sections), and they were divided into two groups: an experimental group that
included (89) male and female students, who were taught reading, used the principles
of TRIZ theory, and a control group that included (105) male and female students, who
were taught reading, the usual method. The results revealed a statistically significant
difference between the average scores of the control and experimental groups at the
level of (0.05). In the post-measurement applied to the reading text comprehension test
for the benefit of the experimental group, it was found that there was no statistically
significant difference in the level of improvement among the experimental group
students (male/female). Hence, the effectiveness of the program based on TRIZ theory
was demonstrated in improving the level of students’ reading comprehension, and this
had a significant effect size.

Keywords: teaching reading, Comprehension of text, TRIZ theory.
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Social Competence and its Relationship to Psychological Security in a Sample of
Deaf and Hard of Hearing Female Students

Waad Ali Aljumayi

Assistant Professor Special Education Department
Faculty of Education - Jeddah University

Abstract: The research aimed to determine the type of relationship between social
competence and psychological security in deaf and hard of hearing female students.
The sample (n = 63) was randomly selected, using the descriptive correlational
approach. The results revealed the existence of a positive, direct, correlational
relationship between the dimensions of the social competence scale and the dimensions
of the psychological security scale. Moreover, the social competence level obtained a
high degree. Concerning sub-dimensions, the cooperative dimension ranked first,
followed by self-control dimension, and then communication skill dimension. The self-
esteem dimension ranked last. As for psychological security, the internal psychological
security dimension obtained a high degree, with a higher arithmetic mean, than the
external psychological security dimension. The results also revealed the presence of
statistically significant differences in social competence attributed to the degree of
hearing loss between (moderate, severe, and very severe), which came in favour of
severe and very severe hearing loss. There are statistically significant differences for
psychological security in the degree of hearing loss between (in the three degrees),
which also came in favor of severe and very severe hearing loss. The study
recommended holding counselling courses for students with the aim of providing them
with the techniques that may contribute to raising their social efficiency and achieving
the highest levels of security feelings.

Keywords: social competence — psychological security — hard of hearing female

students — deaf female students
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The Effectiveness of a Cognitive-Behavioral Counseling Program Based on
Acceptance and Commitment Therapy for the Treatment of Death Fear
Disorder in the elderly
Yazeed bin Mohammed Hassan Alshehry

Associate Professor of Mental Health
University of Jeddah — Department of Psychology — College of Social Sciences and Media — Kingdom of Saudi Arabia

Abstract: The study aimed to assess the effectiveness of a cognitive-behavioral counseling program
based on Acceptance and Commitment Therapy (ACT) for treating fear of death disorder among
elderly individuals in Jeddah. The sample consisted of (20) elderly participants, divided into two
homogeneous groups:(10) in the experimental group and (10) in the control group. The research
utilized a quasi-experimental design, suitable for the study's nature, to implement the counseling
program specifically developed for this purpose, The results revealed a statistically significant
difference at the (0.01) level between the pre- and post-application scores of the experimental group
on the fear of death scale, indicating a reduction in the fear of death among participants in the
experimental group due to their exposure to the program. Furthermore, the study found a statistically
significant difference at the (0.001) level between the post-application scores of the experimental
and control groups on the fear of death scale, in favor of the control group, which did not receive
the intervention. This outcome suggests that the fear of death scores in the experimental group, who
participated in the program sessions, were significantly lower than those in the control group, which
did not participate in the program, Additionally, the study confirmed a statistically significant
difference at the (0.01) level between the post-application and follow-up scores of the experimental
group on the fear of death scale, favoring the post-application measurement. This finding indicates
the sustained effectiveness of the program in reducing fear of death among the experimental group
members.

Keywords: acceptance and commitment - fear of death - the elderly.
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The Barriers Facing English language Teachers in Blended Learning
in Jeddah Secondary School

Mai Khalil Ibraheem Al-Otaibi Khalid Mohamed Rasheed Al-Hmaidi
Language Instructor, English Language Assotiate Professsor of Curriculum and Methods of
Institute, King Abdulaziz University Teaching English Language College of Education, Qassim
Universtiy

Abstract: The current study aimed The current study aimed to identify the barriers facing
English language teachers in blended learning in Jeddah Secondary School. The study used the
descriptive method.The population of the current study consisted of English language teachers
(130) secondary teachers In Jeddah Governorate. A stratified random sample of 50 teachers
was selected, and a questionnaire was used. The results were The results were: Barriers in
general are high, and technical barriers (3.90) received a high response rate. Thirdly, student-
related barriers had a mean of 3.87, which is high, and teacher-related barriers related to the
teacher (3.84), which is a high response high. The results showed that there were no significant
differences statistically significant differences in the barriers facing English language teachers
in using blended learning English teachers in the use of blended learning in the secondary stage
in Jeddah Governorate, Jeddah Governorate attributed to the variables of educational
qualification and years of experience. The results showed that there are proposals to overcome
to overcome the obstacles of blended learning to overcome the obstacles of blended learning,
including Improving technological infrastructure, training and continuous professional
development, and achieving balance between traditional education, in addition to improving
students' digital skills.

Keywords: Challenges of blended learning, English language teachers, Secondary stage.
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Evaluation of the Life and Family Skills Curriculum for the Intermediate Stage
in Light of Quality-of-Life Standards

maymonsh salah abalkheel

Associate Professor of curriculum and instruction
Imam Muhammad ibn Saud Islamic University - College of Education

Abstract: This study aims to evaluate the Life and Family Skills curriculum for the intermediate stage
in light of quality-of-life standards. The study sample comprised the intermediate stage textbooks for
three academic semesters (9 textbooks) for the academic year 1446 AH, and 177 male and female
teachers and supervisors The researcher employed two instruments: The first was a content analysis
checklist, developed by the researcher based on quality-of-life skills, consisting of four main domains
and 20 indicators to determine the extent of inclusion of these skills within the curriculum content.The
second was a questionnaire administered to survey the opinions of male and female teachers and
supervisors, composed of 6 topics concerning the suitability of the Life and Family Skills curriculum.
The results revealed that the Life and Family Skills curriculum for the intermediate stage demonstrated
a deficiency in health skills, which received the lowest level of representation compared to other skill
areas. Conversely indicated that other curriculum elements were largely appropriate for quality-of-life
standards. Key challenges and difficulties reported by teachers during curriculum implementation
included the lack of clarity and interpretability of images for students, and a perceived mismatch between
the number of units and their constituent lessons and the allocated timeframe for covering the curriculum
within a single semester. In light of these findings, the study recommended utilizing the content analysis
results to enhance the development of quality-of-life skills within the Life and Family Skills curriculum
for female intermediate students. This entails strengthening the curriculum by further incorporating
health skills, specifically personal hygiene care, physical activity, and healthy eating. It was also
recommended to use the insights from the opinion survey questionnaire to inform the ongoing evaluation.
Keywords: Quality of Life, Curricula, Life Skills.
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Behavioral Intentions Towards Learning Artificial Intelligence
in K-12 School
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Abstract: Artificial intelligence learning in schools and its adoption is a recent trend in
schools, thus, this research aims to highlight the factors influencing behavioral intention
and actual learning of Al in K-12 schools. The data for the research were gathered from
students, and it was analyzed by Smart pls. The results highlighted that performance
expectancy, effort expectancy, social influence, facilitating conditions, hedonic
motivations, and price value do not influence behavioral intentions toward learning
artificial intelligence in K-12 schools. Whereas habit significantly influences behavioral
intentions. Moreover, habit and behavioral intention can influence the actual Al learning
artificial intelligence in K-12 schools. These results can help the leaders, or administrators
of K-12 schools. The scope of research is limited to K-12 schools, and future studies can
expand it by evaluating the UTAUT 2 model in the context of Al learning in higher
educational institutions.

Keywords: Al, UTAUT 2, Behavioral Intentions, Actual AI Learning.
A g ) ) dog 1 e bt G Sl s8I W 012 dS3Lu1 gl
o) B s Gy

ool S5 ol — Ll el S5 Sl
dnest) Aral — Ayl 2
Gl la Oug MU el Jle 3 G b))l (3 eslazely oV S e Ky jabiaadf
Call g9 Aoyl e (3 SV ST edll Jadly Al 2l e 355l alsall s sqall ooy )
A (mll el OF el j 1 Smart pls. alawly s &5 (Dl o ol Dbl air ¢ 2o gl
oo ol ALl Ll e g Y Wl 2 By el wiles (B lall g o slox Yl ST (aBsal)
AS Ll Jo 1S ISy g el Of o (3L e gl Canal) 3y Rog )l ele 3 flloY) (ST
Loyl e & O adaz Al ollo¥) ST e At adly sl gy of (S cells S sdle
iy phe W) Call g Aol e e o B35 bl eds delis OF (Sa e Gl (>
T35 e s o aner bil) Ll Sy e gl Gaall gy A0p)) ol s ol Bl
AW el Slage 3 Ll oV ST s Bl GUTAUT 2
bl oY S s il plasaaly Jsdl sl d kil ¢ el oV (ST e il SLIST

2025 559 (2) suat (12) wlsh @ Byg ) o glall Wis L) dasl e



s g il J1 Ay ) e gl G a1 s ST o ol ASELL) i)
et o e s
Introduction

The development of Artificial intelligence (Al) is transforming our way of living
(Gansser and Reich, 2021), learning, and working and it has diverse applications for
society and future generations. Therefore, the notion of artificial intelligence has become
more than a branch of academic and professional research, and thus, the adoption of Al
in education has shifted from professional to mainstream (Chiu et al., 2021). The
inculcation of Al in education can lead to a positive impact on the lives of young people
and even children (Leaton Gray, 2020). Moreover, artificial intelligence education at the
K-12 level can help students develop an understanding of emerging technologies and their
applications, and besides this, it can also inspire future artificial intelligence users,
researchers, academicians, software developers, and ethical designers (Pedro et al., 2019).

In K-12 education, the students’ diversity, particularly their abilities, needs, and
interests is wider within and between schools because every school has different visions,
and resources (for example, artificial learning tools and platforms) and mostly
importantly the teachers at every school have different qualifications (i.e., capacity to
teach artificial intelligence). Some schools teach basic ethics while others teach about the
creation of artificial intelligence applications by using cloud computing. Moreover, some
schools develop activities for the facilitation of student’s artificial intelligence learning
from local perspectives whereas, others can increase the global understanding of students
(Chiuetal., 2021). Many studies have highlighted the educational impacts of information
technologies and particularly their adoption, such as computers (Jacobsen, 1998;
Brusilovsky et al., 2014), internet availability/ access (Livingstone and Bober, 2004),
computer-aided instructions (Chmielewska & Gilanyi, 2015), LMS (Fearnley & Amora,
2020) and mobile devices (Sung et al., 2016) but now the researchers are keen to highlight
the behavioral intentions towards learning artificial intelligence in K-12 schools.
Previously artificial intelligence topics were covered only in higher education but now
they are making their way toward K-12 classrooms (Pedré et al., 2019) intending to
educate the future generation (Chiu, 2021) but it is important to analyze the behavioral
intention of K-12 school students towards learning via artificial intelligence.

The user intention toward technology adoption has been studied by using several
theories including the “Theory of Reasoned Actions (TRA)” (Fishbein & Ajzen, 1975),
the “Technology Acceptance Model (TAM)” (Davis, 1989), “Theory of Planned
Behavior (TPB)” (Ajzen, 1991), but these theories have not highlighted all the
antecedents of behavioral intention towards technology adoption, therefore, Venkatesh et
al., (2003) presented the theory that revealed all the possible factors leading to behavioral
intention and this theory is known as “Unified Theory of Acceptance and Use of
Technology (UTAUT)”. In the context of education/learning, this theory has been studied
by researchers who focused on prediction of behavioral intention of students towards
using e-learning platforms (Zacharis & Nikolopoulou, 2022), google classrooms
(Jakkaew & Hemrungrote, 2017), or adoption of augmented reality technology in
education (Fagih & Jaradat, 2021), but there is paucity of literature explaining the user’s
intention to learn artificial intelligence (Gansser & Reich, 2021) in K-12 schools.
Therefore, this intention should be examined by focusing on any specific theory/model,
that can depict all the possible factors influencing behavioral intention toward learning
artificial intelligence.

The Unified Theory of Acceptance and Use of Technology is a stable model that
shows that the variance of use of technology and behavioral intention is 40 % and 56 %
respectively (Chu et al., 2022). Venkatesh et al., (2012) presented the extended version
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of UTAUT, which is known as Unified Theory of Acceptance and Use of Technology 2
(UTAUT 2). This model is more stable than UTAUT as it shows a 74 % variance for
behavioral intention and 52 % for the use of technology (Duarte & Pinho, 2019). This
research has adjusted the original assumption of UTAUT 2 in such a way that the model
works for learning artificial intelligence in K-12 schools. The five factors explained in
Unified Theory of Acceptance and Use of Technology 2 are used to determine the
behavioral intention of K-12 school students in learning artificial intelligence. These
factors include performance expectancy, effort expectancy, social influence, facilitating
conditions, and habit. All these factors can influence the behavioral intentions of students
towards learning artificial intelligence in K-12 schools.

The extensive literature-based investigation and research highlighted a research gap
in accessing how the UTAUT 2 elements, including performance expectancy, effort
expectancy, social influence, facilitating conditions, hedonic motivations, price value,
and habit, can enhance the behavioral intention towards learning artificial intelligence in
K-12 schools. Thus, this study is an attempt to bridge this gap by developing the
relationships between the variables mentioned above. Moreover, the study has answered
the following research question.

Q1: Which factors can influence the behavioral intentions of students towards
learning artificial intelligence in K-12 schools?

Literature Review

Chiu et al., (2021) conducted a thematic analysis to propose a holistic approach for
designing curriculum artificial intelligence curriculum in K-12 and indicated that it
depends upon the teacher-student communication, the impact of artificial intelligence,
artificial intelligence processes, artificial intelligence knowledge, and student relevance.
There is a paucity of literature explaining the behavioral intentions toward learning
artificial intelligence in K-12 schools, thus, this research has utilized the UTAUT 2 model
which has different factors including performance expectancy, effort expectancy, social
influence, facilitating conditions, hedonic motivations, price value, and habit which can
influence the behavioral intention (Venkatesh et al., 2012). UTAUT 2 model is an
extension of UTAUT developed by (Venkatesh et al., 2012) with the addition of three
important factors including motivation, price value, and habit behavior. These factors
were not part of UTAUT. Therefore, current research has also considered all the elements
of the UTAUT framework to determine students’ behavioral intentions toward learning
artificial intelligence in K-12 schools. The literature relevant to each element is given
below:

PE&BI of Learning Al

Performance expectancy (PE) is linked to technology usefulness (Zhou et al., 2022);
thus, besides UTAUT and UTAUT 2, this concept has been used by many
theories/models. Venkatesh et al. (2012, p. 447) defined performance expectancy as “the
degree to which the use of a technology will provide benefits to consumers in carrying
out certain activities”. In the context of current research, performance expectancy is the
extent to which students believe that the performance of Al learning tools, applications,
and instruments will influence their behavior in learning artificial intelligence.
Performance expectancy is the biggest predictor of behavioral intention (BI) (Taiwo &
Downe, 2013) for adopting technology (Venkatesh et al., 2003). Similarly, Chu et al.
(2022) highlighted it as an important factor affecting the behavioral intention toward
adoption of new technologies. However, Garcia de Blanes Sebastian et al. (2022) found
an insignificant relationship between performance expectancy and behavioral intention
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of learning artificial intelligence. To find the influence of performance expectancy on the
behavioral intention of learning Al, the following hypothesis is developed.

H1: Performance expectancy significantly influences the behavioral intention in
students towards learning artificial intelligence in K-12 schools.

EE & Bl of Learning Al

Effort expectancy (EE) is similar to the concept “ease of use” presented in the
diffusion of innovation theory (DOI) (Alhwaiti, 2023). Similarly, in the technology
adoption model 2 theory (TAM 2) by (Venkatesh and Davis, 2000) and the technology
adoption model (TAM) by (Davis, 1989), effort expectancy was conceptualized as
perceived ease of use. In the UTAUT 2 model, technology adoption strongly depends
upon effort expectancy (Alhwaiti, 2023) which is defined by Venkatesh et al. (2003, p.
450) as “the degree of ease associated with using the system”. Many studies have
explained the positive relationship between effort expectancy and behavioral intention
(B1) (Chopra, 2019; Moriuchi et al., 2021; Schmitz et al., 2022; Ragheb et al., 2022), but
there is a paucity of literature focusing on the behavioral intention of learning Al; thus,
we hypothesized that:

H2: Effort expectancy significantly influences the behavioral intention in students
towards learning artificial intelligence in K-12 schools.

SI & Bl of Learning Al

Social influence (S1) was not directly presented in the technology adoption model
(TAM), technology adoption model 2 (TAM 2), or theory of planned behavior (TBP), as
they focused on subjective norms that are similar to social influence. Venkatesh et al.,
(2003) defined social influence as “the person’s perceptions that group of people who are
important to him think he should or should not perform the behavior in question”.
According to Sun et al., (2013), social influence is the extent to which the technology
acceptance by one person is influenced by his or her social environment. The literature
has provided empirical evidence relating social influence on the use of technology in
different contexts (Moriuchi, 2021; Alhwaiti, 2023; Faqgih et al., 2021), but Garcia de
Blanes Sebastian et al., (2022) found an insignificant relationship between social
influence and users’ behavioral intention towards technology. Therefore, to highlight the
influence of social influence on the behavioral intention of learning Al, the following
hypothesis is developed:

H3: Social influence significantly influences the behavioral intention in students
towards learning artificial intelligence in K-12 schools.

Facilitating Conditions and Behavioral Intention of Learning Artificial Intelligence

The theory of planned Behavior (TBP) emphasizes perceived behavioral control
which relates to the concept of “facilitating conditions” presented in UTAUT. Venkatesh
et al. (2003, p. 453) defined it as “consumers’ perceptions of the resources and support
available to perform a behavior”. According to Chatterjee and Bhattacharjee (2020)
facilitating conditions influence the users’ behavior towards artificial intelligence in
educational systems. Many studies have explained that facilitating conditions lead to
behavioral intention towards technology acceptance, such as Alhwaiti (2023) found that
these conditions can influence the behavioral intention of teachers towards using artificial
intelligence, but several studies have found insignificant relationship between facilitating
conditions and behavioral intention towards technology acceptance (i.e., Madigan et al.,
2017; Chu et al., 2022; Garcia de Blanes Sebastian et al., 2022; Madigan et al., 2016).
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Therefore, it's important to investigate the actual relationship between facilitating

conditions and behavioral intention (Mohd Nizar et al., 2018); thus, it is hypothesized
that:

H4: Facilitating conditions significantly influences the behavioural intention in
students towards learning artificial intelligence in K-12 schools.

HM & BI of Learning Al

Hedonic motivation (HM) is an important factor that can influence consumer
behavior (Holbrook and Hirschman, 1982), and it is defined by Venkatesh et al. (2012, p.
157-178) as “the fun element, joy, or pleasure derived from the use of a particular
technology without any specific additional benefit”. Brown and Venkatesh (2005)
indicated hedonic motivation as an important factor to be used for consideration of
technology acceptance and usage. A high level of this motivation for new technology
such as artificial intelligence can lead to higher users’ behavioral intention (Gansser and
Reich, 2021), thus we hypothesize that:

H5: Hedonic motivation significantly influences the behavioural intention in
students towards learning artificial intelligence in K-12 schools.

Price Value and Behavioral Intention of Learning Artificial Intelligence

Zeithaml (1998) defined price value in an educational context as “being the
individuals’ assessment of benefits acquired against costs incurred in the adoption of
augmented reality in educational settings”. Whereas, in the context of behavioral
intention towards technology, it is defined by Venkatesh et al., (2012, pp. 157-178) as
“consumers’ cognitive trade-off between the perceived benefits of apps and the cost of
using them”. In the context of current research, price value is the net benefit that students
will attain for learning Al. Many researchers have found a positive relationship between
price value and behavioral intention towards technology (i.e., Merhi et al., 2019; Lee et
al., 2019; Alhwaiti, 2023), but there is a paucity of research in the context of learning Al.
Thus, to highlight the influence of price value and students’ behavioral intention toward
learning Al, the following hypothesis is formulated:

H6: Price value significantly influences the behavioural intention in students
towards learning artificial intelligence in K-12 schools.

HBT, Blabit, AU of Learning Al

Venkatesh et al. (2012, p. 157-178) defined habit as “the extent to which individuals
tend to perform behaviors automatically due to learning” (Venkatesh et al., 2012, p. 157—
178). Many studies have highlighted that habit significantly influences behavioral
intention (Rami'rez-Correa et al., 2019; Abu Gharrah and Aljaafreh, 2021; Alhwaiti,
2023) and actual system usage. Therefore, the following hypotheses are developed:

H7: Habit significantly influences the behavioural intention in students towards
learning artificial intelligence in K-12 schools.

H8: Habit significantly influences the actual use of learning Al
Behavioral Intention, and Actual Use of Learning Artificial Intelligence

Behavioral intention is an important factor that can lead to the usage intention of
technology (Venkatesh et al., 2003). Many studies based on TAM, UTAUT, and UTAUT
2 examined the usage intention of the system, but still, there is limited literature on the
context of Al learning. Therefore, to examine the relationship between behavioral
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intention and actual use of learning artificial intelligence, the following hypothesis is
formulated:

H9: Behavioral intention significantly influences the actual use of learning Al.

The conceptual model based on the literature given above is presented in the figure
given below: (See figure 1)

Figure 1
UTAUT 2 model for Al Learning in K-12 schools

Performance
Expectancy

Effort Expectancy

Social Influence

Facilitating Beha\-noral HY Actual learning
o Intention of >
Conditions R usage of Al
Learning Al
Hedonic
Motivations
Price Value
Habit

Methodology

The user intention toward technology adoption has been studied by using several
theories including TAM, TAM 2, UTAUT, and UTAUT 2 but there is a paucity of
literature explaining the user’s intention to learn artificial intelligence in K-12 schools.
Therefore, this research has identified the behavioral intentions of students toward
learning artificial intelligence in K-12 schools by using the UTAUT 2 model.

This study has utilized an exploratory research design, and the data is collected
using a questionnaire survey. The questionnaire was initially designed in the English
language, and later it was converted into Arabic language for ease of respondents. The
target population of the study was students of K-12 schools. The gquestionnaire was not
only shared online but also it was distributed among respondents. In total 70 responses
were gathered, but there was some missing data in the response of one respondent, thus,
it was removed, and finally, 69 respondents were considered for final analysis, which
shows a 98 % response rate.

Performance expectancy was measured with 4 items adopted from Marchewka et
al. (2007), and Venkatesh et al. (2012). 4 items-based scale of effort expectancy was
adopted from Venkatesh et al., (2012). 4 items-based scale of social influence and 3 items-
based scale of facilitating conditions were also adopted from the research of Venkatesh
et al. (2012). Moreover, a 3 items-based scale of hedonic motivation and price value was
adopted by Venkatesh et al., (2012). Habit was examined with a scale based on four items,
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and it was adopted from Venkatesh et al. (2012). 3 items-based scale of behavioral
intention was adapted from Venkatesh et al. (2012) and Maldonado et al. (2011). In
addition, 4 items-based scale of actual learning of Al was adapted from Chen (2010) and

Islam (2013). Every item of variable was analyzed on the five-point Likert scale i.e., “1
(strongly disagree) to 5 (strongly agree) scale”.

Data gathered from research was analyzed by using SPSS, and smart Pls. In SPSS,
information about demographics was examined, whereas by using smart pls, covariance-
based structural equational modeling (CB-SEM) was done for statistical analysis.

Results and Findings

The research aimed to highlight factors affecting behavioral intention and actual
use behavior towards learning artificial intelligence in K-12 schools by using the UTAUT
2 framework that includes performance expectancy, effort expectancy, social influence,
facilitating conditions, hedonic motivations, price value, and habit. SPSS was used for
determining information about demographics, and data analysis was done by using Smart
Pls. The results of demographics are given in Table 1.

Table 1

Demographic Information

Gender
Male Female
25 (37 %) 43 (63 %)
Levels of K-12 School
Primary Education Secondary Education High School Education
24 (35.3%) 24 (35.3%) 20 (29.4%)
School Type
National School International School
32 (47%) 36 (53%)

After determining the demographic information, Smart Pls was used to investigate
convergent validity, for which a measurement model was tested that showed loadings for
each factor, composite reliability, and average variance extract (Hair et al., 2006). The
results highlighted that loadings of every factor were more than 0.7 which is considered
a good indicator (Hair et al., 2010; Ramayah et al., 2018; Wijaya, 2023), thus, no factor
was dropped during analysis. The values of loadings are shown in figure 02.
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Pls Algorithm (Showing loadings)
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The results of the Pls Algorithm also revealed the composite reliability, which is
explained by Hair et al. (2006) as the extent to which the indicators of constructs show
the latent construct, and its cut-off value should be a minimum of 0.7. Besides this
reliability, Average Extracted Variance (AVE) is examined to show the total and exact
variance between the indicators accounted for by the latent construct, its minimum value
should be 0.5. The results of the current study demonstrated that the values of CR and
AVE are within the cut-off criteria. Further, the Cronbach’s alpha was measured, and its
values were more than 0.7. Table 2, given below shows the loadings of each factor,
Cronbach’s alpha composite reliability, and Average Extracted Variance.

Table 2

Values of AVE, CR, Factor Loadings, Items

Constructs Items Loadings
Performance Expectancy I find artificial intelligence learning useful in my studies  0.830
AVE= 0.696 Using artificial intelligence learning increases my 0.808
Cronbach’s Alpha= 0.856 chances of achieving things that are important to me
Composite Reiability= 0901 0 et to my studios more duiokly

Using artificial intelligence learning increases my 0.835

productivity in my studies
Effort Expectancy Learning how to use artificial intelligence is easy for me  0.882
AVE=0.750 My interaction with artificial intelligence is clear and 0.898
Cronbach’s Alpha=0.889 understandable

| find artificial intelligence learning easy to use 0.835
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Composite Reliability=0.923 It is easy for me to become skillful at learning artificial 0.847
intelligence
Social Influence People who are important to me think that I should use 0.893
AVE= 0738 artificial intelligence (and) in my studies and learn it
Composite Reliability=0.842 People whose opinions | value prefer that | use artificial 0.886
intelligence (and) in my studies and learn it
Facilitating Conditions I have the resources necessary to use artificial 0.864
AVE= 0797 intelligence learning
Cronbach’s Alpha= 0.857 :ntglall;/geen(t:r;e knowledge necessary to use artificial 0.888
Composite Reliability=0.870 I can get help from others when | have difficulties in  0.891
learning artificial intelligence
Hedonic Motivation Using artificial intelligence learning in my studies is fun  0.906
AVE=0.776 Using artificial intelligence learning in my studies is 0.943
Cronbach’s Alpha=0.917 enj-oyablej o . o o
Composite Reliability= 0.912 (leJnstg]rgt]a?rr]tilrf;Jmal intelligence learning in my studiesisvery  0.938
Price Value Artificial intelligence learning has a reasonable price 0.880
AVE=0.821 The cost of the services that | have access to through 0.912
Cronbach’s Alpha= 0.895 artificial intelligence is worth their money
Composite Reliability= 0,934 s\rtovtir:jis gugg%n(jt Vglrlljc;e, artificial intelligence learning 0.934
Habit The learning of artificial intelligence has become a habit 0.914
AVE= 0.826 for me
Cronbach’s Alpha=0.911 I am addicted to learn artificial intelligence 0.903
Composite Reliability= 0.944 I must learn artificial intelligence 0.910
Behavioral Intention of I intend to continue artificial intelligence learning in the 0.945
Learning Artificial future, in my studies
Intelligence I will always try to use artificial intelligence learning in  0.951
AVE=0.895 my studies
Cronbach’s Alpha= 0.941 I plan to continue to use artificial intelligence learning 0.942
Composite Reliability=0.962 frequently, in my studies
Actual Learning of Artificial | regularly use artificial intelligence in my studies and 0.857
Intelligence learn it
AVE=0.712 Artificial intelligence learning is a pleasant experience 0.782
Cronbach’s Alpha= 0.864 | currently learn artificial intelligence as it’s a supporting  0.866
Composite Reliability=0.908 tool in my studies
I spend a lot of time on learning artificial intelligence in  0.867

my studies

In second step of data analysis, discriminant validity was investigated. Discriminant
validity is explained by Ramayah, Yeap, & lgatius, (2013) as “the extent to which the
measures are not a reflection of some other variables” (p.142). The discriminant validity
was ensured with Fornell-Larcker Criterion and its values are given in Table 3.
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Table 3
Discriminant Validity
AU Bl EE FC HBT HM PE PV Si
AU 0.844
Bl 0.824 0.946

EE 0.729 0.634 0.866

FC 0.717 0.620 0.695 0.881
HBT 0.813 0.744 0.665 0.555 0.909

HM 0.606 0.653 0.639 0.520 0.632 0.929

PE 0.611 0.605 0.649 0.651 0.589 0.717 0.834

PV 0.701 0.701 0.592 0.461 0.756 0.667 0.555 0.909

SI 0.714 0.712 0.668 0.578 0.696 0.740 0.710 0.743 0.859

Note: AU (Actual Learning of Al), BI (Behavioural Intention of learning Al), EE (Effort Expectancy), FC
(Facilitating Conditions), PV (Price Value), SI (Social Influence), HBT (Habit), HM (Hedonic Motivation), PE
(Perceived Expectancy).

The goodness fit model tests that the structural models can meet the value of R
square, and its values are given in Table 4.

Table 4

R-Square Values

R Square R Square Adjusted
Actual Learning of Al 0.769 0.762
Behavioral Intention of Al 0.674 0.636

The table given above shows that the R Square of the behavioral intention of
learning artificial Intelligence towards Actual Learning of Artificial Intelligence is 0.674,
and it highlights that 67 % of the behavioral intention of learning artificial intelligence
can explain the Actual Learning of Artificial Intelligence. To determine the results of the
hypothesis, bootstrapping was done, and its graphical representation is given in Figure 3.
Table 5 shows the values of hypotheses testing.
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Bootstrapping Result
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Table 5
Hypotheses testing

Hypothesis Indication T-Statistics P-Values Results
PE -> BI H1 0.129 0.897 Rejected
EE -> BI H2 0.050 0.960 Rejected
Sl -> Bl H3 0.837 0.402 Rejected
FC -> BI H4 1.188 0.235 Rejected
HM -> BI H5 0.889 0.374 Rejected
PV ->BI H6 1.037 0.300 Rejected
HBT -> BI H7 2.201 0.028 Accepted
HBT -> AU H8 4,570 0.000 Accepted
Bl -> AU H9 4.789 0.000 Accepted

Note: AU (Actual Learning of Al), Bl (Behavioural Intention of learning Al), EE (Effort Expectancy), FC
(Facilitating Conditions), PV (Price Value), SI (Social Influence), HBT (Habit), HM (Hedonic Motivation), PE
(Perceived Expectancy)

The results of hypotheses testing demonstrated that H1, H2, H3, H4, H5, H6, H7
are rejected, and H8, and H9 are accepted. The findings showed that performance
expectancy, effort expectancy, social influence, facilitating conditions, hedonic
motivation, and price value do not influence the behavioral intention of learning artificial
intelligence, but it is only influenced by habit. Moreover, the behavioral intention of
learning artificial intelligence can influence the actual learning of artificial intelligence.
Therefore, the study claimed that behavioral intention towards learning artificial
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intelligence in K-12 schools is linked to only one factor of UTAUT 2, which is a habit,
and it can influence actual learning of artificial intelligence.

Discussion

UTAUT 2 framework has been studied by many researchers aiming to examine the
behavioral intention and use of different technologies or technological platforms, but still,
this model has not been used to investigate behavioral intentions towards learning
artificial intelligence in K-12 schools and actual learning usage of Al. Therefore, this
study has used all the elements of the UTAUT 2 framework, including performance
expectancy, effort expectancy, social influence, facilitating conditions, hedonic
motivations, price value, and habit to determine behavioral intentions toward learning
artificial intelligence in K-12 schools and actual learning usage of Al. The first hypothesis
of the research was designed to investigate the relationship between performance
expectancy and behavioral intentions toward learning artificial intelligence. The results
revealed an insignificant relationship between performance expectancy and behavioral
intentions toward learning artificial intelligence, and these findings are also supported by
Garcia de Blanes Sebastian et al. (2022) who found an insignificant relationship between
performance expectancy and behavioral intention.

The second hypothesis (i.e., H2) was developed to analyze the influence of effort
expectancy on behavioral intentions toward learning artificial intelligence in K-12
schools. The findings revealed that alike performance expectancy, effort expectancy does
not influence the behavioral intention of students toward learning Al. Therefore, H2 was
rejected. The third and fourth hypotheses were designed to investigate the effect of social
influence and facilitating conditions on behavioral intention. The results highlighted that
both elements of UTAUT 2 do not influence the behavioral intention of students towards
learning Al in K-12 schools, thus, H3 and H4 are rejected. These results are supported by
Garcia de Blanes Sebastian et al. (2022), but many studies found a significant relationship
between social influence and facilitating conditions with behavioral intention such as
Yeop et al. (2019) evaluated the moderation of teachers’ workload in between
implementation of ICT policies and behavioral intention, they found that facilitating
conditions and social influence, both significantly influence behavioral intention.
Similarly, Md Yunus et al. (2021) focused on the behavioral intention of online learning
and found that it is positively influenced by facilitating conditions and social influence.
Moreover, there are many studies explaining the significant relationship between social
influence and facilitating conditions on behavioral intention, but in the case of current
research, the results are different because they emphasize artificial intelligence in K-12
schools. H5 and H6 were developed to investigate the effect of hedonic motivation, and
price value respectively on behavioral intention toward learning artificial intelligence in
K-12 schools. All these hypotheses are rejected, as there is an insignificant relation
between these UTAUT 2 elements and behavioral intention. Further, H7 was developed
to determine the influence of habit on behavioral intention toward learning artificial
intelligence in K-12 schools. The results revealed that habit is the only factor among
UTAUT 2 elements that can significantly influence the behavioral intention toward
learning artificial intelligence in K-12 schools. Therefore, H7 was supported.

The second last hypothesis (i.e., H8) was developed to highlight the influence of
habit on the actual use of learning artificial intelligence. The results highlighted that the
habit of a student could lead to his or her behavioral intention of learning artificial
intelligence. Therefore, this hypothesis was accepted, and these findings align with the
study by Nikolopoulou et al. (2021) who also claimed a significant relationship between
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habit and actual use. The last hypothesis was designed to identify the positive relationship
between the behavioral intention of learning artificial intelligence and the actual use of
learning Al or Al learning. The results supported the hypothesis by claiming that
behavioral intention of learning artificial intelligence in K-12 students can significantly
influence their actual use of learning Al or Al learning.

Implications

In the context of education and learning, many studies have used UTAUT 2 theory,
and this research has also used this theory to identify the behavioral intention of learning
artificial intelligence in K-12 students and the actual use of learning Al or Al learning.
Therefore, it has provided several theoretical and practical implications. In terms of
theoretical implications, this research has extended the limited understanding of UTAUT
2 theory in the context of learning Al. Moreover, it has used the UTAUT 2 theory model
in the context of Al learning. This research is significantly different from prior studies as
they either focused on customer adoption of Al (Chu et al., 2022) or emphasized Al
adoption by teachers (Alhwaiti, 2023). In the context of practical implications, the
findings of this research can act as guidelines for teachers, administrators, principals, or
leaders of K-12 schools.

Conclusion

All the elements of UTAUT 2, including performance expectancy, effort
expectancy, social influence, facilitating conditions, hedonic motivations, price value,
and habit, do not influence behavioral intentions towards learning artificial intelligence
in K-12 schools, but only habit can influence the actual learning usage of Al. Moreover,
the behavioral intentions toward learning artificial intelligence in K-12 schools can lead
to actual learning usage of Al.

Limitations and Recommendation

The study has adopted the UTAUT 2 theory model in the context of Al learning in
K-12 schools, but still, it has several limitations that future studies can consider. First, the
data were gathered from a limited number of students, and future studies can generalize
the results by collecting more from diverse students. Secondly, the study has followed the
complete UTAUT 2 theory model except moderation of demographics; thus, future
studies can fully follow the model.
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APPENDIX |
(Questionnaire)
Section I: Demographics
Q1: What is your gender?

1- Male
2- Female

Q2: What is your level of K-12?

1- Primary Education
2- Secondary Education
3- High School

Q3: What is the type of your school?

1- National School
2- International School

Section Il: Questions about UTAUT II

Variables & ltems 5

Performance Expectancy

Adopted
Source: Marchewka et al. (2007), Venkatesh et al. (2012)

| find artificial intelligence learning useful in my
studies

Using artificial intelligence learning increases my
chances of achieving things that are important to me

Using artificial intelligence learning helps me
accomplish various activities, related to my studies,
more quickly

Using artificial intelligence learning increases my
productivity in my studies

Effort Expectancy

Adopted
Source: Venkatesh et al. (2012)

Learning how to use artificial intelligence is easy
for me

My interaction with artificial intelligence is clear
and understandable

| find artificial intelligence learning easy to use

It is easy for me to become skilful at learning
artificial intelligence

Social Influence

Adopted
Source: Venkatesh et al. (2012)

People who are important to me think that | should
use artificial intelligence (and) in my studies and
learn it
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People who influence my behavior think that |
should use artificial intelligence in my studies and
learn it

People whose opinions | value prefer that | use
artificial intelligence (and) in my studies and learn
it

Facilitating Conditions

Adopted
Source: Venkatesh et al. (2012)

I have the resources necessary to use artificial
intelligence learning

I have the knowledge necessary to use artificial
intelligence

I can get help from others when | have difficulties
in learning artificial intelligence

Hedonic Motivations

Adopted
Source: Venkatesh et al. (2012)

Using artificial intelligence learning in my studies
is fun

Using artificial intelligence learning in my studies
is enjoyable

Using artificial intelligence learning in my studies
is very entertaining

Price Value (PV)

Adopted
Source: Venkatesh et al. (2012)
Artificial intelligence learning has reasonable price

The cost of the services that | have access to
through artificial intelligence is worth their money

At the current price, artificial intelligence learning
provides a good value

Habit

Adopted
Source: Venkatesh et al. (2012)

The learning of artificial intelligence has become a
habit for me

| am addicted to learn artificial intelligence
I must learn artificial intelligence

artificial intelligence learning has become natural to
me

Behavioral Intentions of Learning Al

Adopted
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Source: Venkatesh et al. (2012), Maldonado et al.
(2011)

I intend to continue artificial intelligence learning
in the future, in my studies

I will always try to use artificial intelligence
learning in my studies

I plan to continue to use artificial intelligence
learning frequently, in my studies

Actual learning usage of Al

Adopted
Source: Chen (2010), Islam (2013)

| regularly use artificial intelligence in my studies
and learn it

Acrtificial intelligence learning is a pleasant
experience

I currently learn artificial intelligence as it’s a
supporting tool in my studies

I spend a lot of time on learning artificial
intelligence in my studies
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