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ABSTRACT

This study aims to determine elementary school teachers: perceptions of the extent of bullying among students with communication disorders
using a quantitative descriptive method. A total of 248 male and female public elementary school teachers from Jeddah were included in the
study. A questionnaire comprising three sections, namely type of disorder, students> age, and types of bullying, was used. The results revealed
that the sample>s average responses on the three main parts focused on the average degree of bullying. There were significant differences in
the study sample>s responses to bullying based on the type of disorder. The most statistically significant differences between voice disorder and
hearing disorder were in favor of voice disorders. No significant differences were found in bullying based on gender or age. However, in terms
of the types of bullying, physical bullying was significantly more common than verbal bullying. This study highlights the importance of raising
awareness about bullying among students with communication disorders. In addition, the study recommends implementing policies to develop

a sense of belonging, loyalty, and cooperation among students for establishing a secure school environment.

Keywords: Bullying, communication disorders, elementary schools, primary school teachers, general education
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JI il el JUlg Daniel and McLeod (2017) dulys
9 63300 Glps Jldoladl Lo Jiodi Ul abaodl fisi i
Gloaddlg dwldl Jeooll JI Jeuoglly dujaadl diw
duclaisulg drordoil dullnl d5yliuo pesd duoLo Ul duiaoll
dw oy duwyao diw syl glo elldsg duwyaall ddadl J50s
pladl g8 Wds cus alnll gu joidl 6iols o 2y a6
J6 o il 65lewg doly Jruowg Liaing Wiyl Guwjaall
b Gugaall pliadl g WS Julaodl o9 Jaill ¢gluw
JodUl JLuil 85U ey ool daulauul alfaall go Whg
9l ygab (o dwll Jlgodl jolad erniuwy U9 . wjall
ple Jauw dsledl 95 dldndl s joilll Gglw davlgo
Pl g0 .uobd Jauiy Juolgll wllpbuisl g5 dilinllg
9> wely ddndl g yoddl Ggas e s pwdl pladl j5b
o il g goddl Slj s bl pliadl el Lodso aao
Ulaoll gl us Loyl ol e lueg ddle Ungewd JSuisy
U0 adle Ubgluw ggpaldy 4ge) ulnudl aays) (il
Sl elyl) aoye s pslabl yig .ogoll coell
(Rennecke et al., 2022) joill &gl 0 bygillg

cuddlg SlsUE Of (3) Jgandl go pudly :iWI ygaall
GO wogly JWI ggaed) (udlinall GUlaiwl dgioll
dauugio d2jug (Lolg 11pU) gubbiwdl gy loabeo
hawgioy (1) 6480)1 Joll diijall o clo duo ole JSuiw
dlnuwgio dojug (1.08) sylueo Wlyailg (2.79) e s
Jol o luaiuwo (84) sac (Wieg Laib) wllaiwl Jlaslg
nuwgios 6Bl dpolU (2) 8168)l wels Lowo.(248) sac
dhuugio dsjay (0.96) Sjlen wWijnilg (2.60) gl Lluo
Juol g0 (93) loylyad elog (150) Jus Lle Gblbiwul Gjssg
WObbdwldl Jo2o g0 22.7% diuud b ¢l el (248)
(2.71) dous el JWI jgaol) Qlwundl buwgiall gi usisg
J920Jl g sl éaylaall Jléy Lo gog (0.77) syluen Wljaily
695 dulnll aungi oy g .JBS douwgio doj clo W
Saoil éled ol il duwjloo JI Jwolgil Gblbud
Jlb U1 yoil

dwlwsdl Olbuwgiodl wlws @i GWI jgaadl duwlyag
(4) g2 (0 puogo 9o WS cuuillg Glolnillg
SUkiwd glall cuuillg ShAUIGTH(4) Jgand! g0 pudly
Juwgio sgluoy el Gl ggaadl Jgo  (udylinall
S hawgiay Joll ddjadl 6 (1) 618all Gels duo
Wdouwgio Jodi do)ug (1.16) syleo wlpailg (2.68) ojadg
i (80) Jlosb (Luol) jusdl Jgo ablbaiwul ¢js)ig
Sl aall (2) 6380l Uels Lats .(248) sac Juol (o
dsJu9 (1.08) syluen wljail doudg (2.38) Jluo bhuwgioy
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4 Jga2
SN ygrall le Gu$livall Cillaid
3 3, 5& 3 3 3 (] 135U Lol wie Lails
° =2 5 Ol pudl g5 dliadl e poiidl j Wil il
3 93 a RE saell saell saell saell saell (W1 jon0)l) Juolgill
< % % % % %
19 39 80 66 44
Jnuwgio 1 116 2.68 Sl b @0l o padl guaiyg s uual pailll
4.6% 9.5% 19.5% 16.1% 10.7%
9 30 65 86 58
huwgio 4 1.08 2.38 2lualg aidllg gl :(oudiyg el yoidl
2.2% 7.3% 15.9% 21.0% 14.1%
6 39 82 85 36 . L L .
uugio 2 0.99 257 sleduwdl ddlualdl oo :Joudiug L,clnoﬂli‘fij:
1.5% 95%  200%  20.7% 8.8% NENO
1 37 73 80 47
Ihuugio 3 1.09 2.53 Cgaill dbybaadl ouAlg ol Loill
2.7% 9.0% 17.8% 19.5% 11.5%

0.91 2.54 CUWI jgoal) sjlenll Wiynillg ggjgall buugioll
aybeall OLolaidlg dwbwall Slauwgiodl aladwl o gl.il.'i'.lldlé.-.qu&.!l;!JLZ
Jllhuol 95 dlb e joidl Jgo U5 Wod! bl $93 ddnll e yaidl Jgo awlosl dus ld §gpo 19l Jo
auog JWl (5) Jeandlg wwlphuddl ggi cuuny Juolgill Heiol sjei pagaleo phaj desg Jo Juolgdl Ubibusl

¢l Sulphuo Ul £9i
5d9x2
lphiadll ggi psial lidg jusylirall Sblaiwl
SJueall Bl Sl auwgiodl sl ggi
233 99.21 Gl Oul sl
95.4 61.81 ds dnJl Ul dousol
493 91.91 Jguall Oulhusl
90.3 95.11 daoll ulldausl
27.2 23.01 el Ulaus|
60.5 54.41 £g020l
plaiwl i ggyoll ode dlus g 23lilg .ulphus Eg.i Olnuwugiod I@dg_}.ﬁ)Lb@gJ.b)g:;g@hqudg.\nggwbom
o0 @9l dwlya) (One- Way Anova) @)bﬂl Ul Ju=j g8l llbdlwd djbeodl wlolyaillg duluusdl

s cuog) JWI Jgadlg Slnuwgiod! poio) sjei Juwolgdl Gblpausl sg5 ddls Jle joidl Jgo

6 Jgao
bt ] ggi prsial ldg jusyluicall Cilylaias ] (ANOVA) (s>l Gyleid] Julai jlei] adtii

WUl sgiuo Ul doub Qf_‘:" Olospaliggane  dgall by Glbjldcgonn Uil oo Sleydll

3944.864 4 15779.456 Sleganall qu
Wloo] &> 0.000 305.383 12.918 1235 15953.444  Olegasall sl P lled
1239 31732.900 sl

GO @9pll olBdl yandlg Wlos| dly iy Jlug (0.05) dwilos| Uy Uld §guo 1959 Gludl (6) Jgaxdl (o ol
SUylaol (Scheffe) ayauds JUisl oladiuwl pi Wlouwgioll 695 alb e joilll Jgo usilitall SUiwl Lo
JWI JgaaJl b 2ubgo 90 s ol Gl dus olus Ul ggi ool @og Juolgil Sl

g0 120l (@9 (0.000) dWlaisl dasds (305.383) (L) dayd
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7J9s>
y//.b.;a'.l//fg_dciul.)_v..d/._"/b‘/[a.a.ﬂ" abLuds /[u.:l/c:u‘[u

aglos Ul Jusl adloisul dogdll Olouwgiall Lo § ol uﬂﬁjiﬁ“’i@ﬁ:
als 0.001 1.40323 dsll OLinus! - gl Gblaus
als 0.000 2.67339 ol Lol - gbdll LUlibusl
als 000. 516532 Ghill Ollins! - &8 Wall Ollinsl
als 0.000 6.56855 dell Oblnusl - 48 LIl Olpaus|
als 0.000 7 83871 eoul GLlhus] - &6ulaJl Sl
al 0.000 6.20161 Gbdl BLlihusl - bgall DLl
als 0.036 1.03629 a8l SUlpAA! - Sgall Sblpausl
als 0.000 7.60484 dsUl Uulpnusl - Sguall Oulphusl
al 0.000 8.87500 ol SLlus! - Bgoll BLlhusl
als 0.004 127016 el OLlhuo! - aell SUlhuo

J2lg wlpousl gw Wlo Jauw 26 el g5 . gupoDl olls
Sa9 Lo Wieo Wl JIgud! 25 cuuny - wauwillg - aidlg
Vledwl ghs o ayjy sVl ol yoilld Ylud pecgdg Jl
el Gllphusl go 2y eeua) Wil dllndl saJ goljell
duuall yoilosl Jub o ¢l 0de juuudi Jiou ¢lisg
s Juolgil Sl sl 93 Wlis logelai Ul degiioll
09800 N ey yaldy 16 Juoll ydey a6 .diglaio
el daill glado amya jeday a6 Juolll yaes o9 .GlA
AW Jlgudl &bl .11.3

95 dulall Lle yoidl Jgo diiliasl dus 33 G910 1295 Jo
Helo) sjei payoleo jhj dasg go Juolgll Sulihuol
S gl

Sluel) (O) JuWdl phaiwl o5 JIgudl Be (e abilg
G0 @9l duwlya) Independent Samples T-Testaldiwol
§95 dulb (e jaidl Jgo gudyliundl Suladwl Slouwgio
JWI(8) Jgazllg .guinll peio) sjei Juolgll Llliouol
JUWBUI Al cuogy

ole poddll o Wiboo] dly G919 3929 (7) Jgandl o puody
wlnus il ggi peial sjei Juolgil Oldnudl g5 adindl
O Wloo! disdl Slaawgiodl gu Gledll ggpall culsg
Olauwgiall (6 Gley .eoudl wlbhuslg Ggall wlbud|
g0l Gelog gl Olasl o) 8.875 JI Juog
GUlho! g Wilnosl dadl Slsswgiad! gy J-o1l
Jog louwgioll Lo @Gl dsilbll Oulausly Dguoll
doydll cely cus wgnll Obldausl alual 1.03629 JJI
Wlosldl G916 Wil si JIgll LLe (0.036-0,000) d loio Ul
dylbud ! Slwlyadl adl cylil b JUS o U i (5049
e duolgll Glldausl gl Jle loodaeo (o wasi Jilg
2305 LUl wlldnus il go o) ledblailg aclgil Wwilisl
dujaodl dogall (6 dllall elaisdlg quiaill Golgill
S wlbusdl ggi poio cuwuzy yoddl 6 WUiBUl bge)g
503 pae Jio 3Tl g abulisly ulphasul e deulb
Guai 09 a0jlaolg aojclio Je puell go pase)
ady pn) ggeoiuwy aic Wbl Joo 193y wlisl Lsgll

8 Jgxo
owiall psial l5dg paiill nd Gopall (L) jlisl] adlii

dploo Ul Ul dlaiol doydll & doyd sJueall Blppiul  luadl buwgioll saell gl
16.16 89.86 172 153
Wloo] dbs peé 118.331 0.916
20.41 88.72 76 Sl

i Lo .(0.05) Ul sgiuo (o péi dwloisl doudy
Juolgldl Gllphusl g5 dlb e jodddl 6 @910 1929 pac

(DUlg yg53) WUl i jeial §jej
15 T Gl sgey elig yus 3o J] dblaio pie) dogll odeg

SLldiwl lawgio g @uludl (8) Jgaadl go 2uaiy
(16.16) SJueo Wiyl (89.86) doud el jg8Jl (udjLiroll
douds GUUI Slodeodl Sblaiwl buwgio) Wwiéi gluo gog
(0.916) (&) &oud cuelig .(20.41) sjleo Wiyl (88.72)
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eIyl JIgudl 1ol .11.4

§92 dlll Gle joddl Jgo dwibos| s Wl G916 2291 Jo
Hoia) sjei gounloeo JAi dang go Jwolgdl Gulbusl
Sl Ul poc

ool Olblnidlg dulusdl Olowgioll pldiwl o
Gllpnusl 95 ddb e joidll Jgo gudyiuadl Gbldw Y
JWI(9) Jganllg . iopl Wl jac poial sjos dolgl
3 sy

Lo i geusl (Jwolglll GBI $g5 o (!
Guiyg wglwil guel lellasd alleyg ddypndl guel
o (1o .830lg)l 80Ul (o Wil Lasgas Glelill gudi
J95i 185 ple Jhuw ddlellg jooll puoloo olaj oAl Lo

9 Jga>
B poc psiol lidg susyliiall Sililaiwl

Syeoll wlmidl

Lol Wlnll pac

1.08560
96388.
113198

2.7903 _ilgiw 8 I 6 yac (o
2.6008 & 11 J1 9 Joc o

2.7500 2506 diuw 12 Joc (o

1.06455

2.7137 £gooall

G948l 03 &> (1o 25Ulg ol cdUadl poe poio cuusy
duwlysd (One- Way Anova) @Jb.ﬂl Gl Judod planiuwl gi

el audg JWI(10) Jgandlg Glibuugioll o §gpall

O dypolb §9)-0 1929 Gl (9) Jgroll o ol
Obliwd ajbeall SLoladllg dwlbuadl Slaswgiall
Jolgill Olausl §g93 dulls e joidl Jgo gudylinoll

10 g2

bl pac psiol sjai Guslisall Cililait (ANOVA) 53l ] Guluill Julai jluis] aftii

AUl gl AUl doud "L0" doud

Uleypoll ggoao

dyyodl albogs Oyl degooo Ul oo sleydl

2.472
Wloas! JIs jué 0.113 2188 1130

2 4.944 Slegooall Ju

741 837.077 Slegoanll Jsls )l joc

ol
743 842.020 sl

I ellasg pouuail alinll JAJ dang go jodll Gle Gjsy
W wisaeiwl JUI dpaoll Glid)l Ju dyegall §gpdll
G Lo dgilllg lnuugiollg adlaiuul dogald Sluwlpl
Jlacl 6 duylaioll dulail ool d bl duwl ! Cabseiwl
Jloc Dl Lo s g o odl 036 (Joud G ol jo
o BJI JIgudl &1 .11.5

&9 ]l Cle yoddll Jgo duibiool iy Wil G910 2065 Jo
Heoio) sjei paunloo JAj deng o Juwolgdl Sulhusl
S ol JBuii

SLl2iulg dylunl Slowgiall plisiwl Gl (o o
&9 ddb (e joiddl Jgo guoleoll SLliwl djueoll
(11) JgaxJlg yoidl JBubl ool sjei Juolgll Gblnusl
el cusgy JUI

N Jdga2
poiill i psial g susylivoll Cilslaisl

SJueall Wil Ihuwgioldl
1.16 2.69
1.08 2.38
0.99 2.57
1.09 2.54

1.08 2.55

Vsl ggi
Sl paiill
el 1oiill
elain ! pailll
el paiill
ggo20ll

aus Gld @956 1929 pac Gludl Jgarodl JUs Jo il
a0yl Jgo gudjlduall Bblaiwl Olbuwgio gy dulao]
(0.113) Ul sgio gy cuo 2 Lol W Undl pool 869 aulsll
Ollaiwl e JI doagidl puisg kool dl gé el g
0 Juolgill Sblausl §g95 duld le poddl Jgo (s biuall
Al dy ool Slall wisl e oledl ool jujlao

Jgo g8y ldiall Gbbiwl wylad JI adbll a5l ayldig
plell ool gujlo 6 Juolgll Ollnusl s95 e jodlll
owyaad! podl JUil Gle Jay ¢ldg waojloci Wwulisl Gle
Aol dbyall duolgdl SUlausl 95 dulb eras e
deeguogall gl 6 aylbdl I doudill juudi 8009
200 Juolgll OUlhusl g5 go (us)linall Lo yoyely U
byl dopall JI ggail lewns aail Ul aojlact wulis
il jro0g louailas 6 jus 3o Jlawldudi (Ulg

uie) il g0 GABUD duwljl &auli gl Jo bl g g
£909)l o wolidl 5929 Lol Ul dasyludl SlwlyaJl
(2017) duwlyns dalidall dyooll U (w joddd duoud
SJ<2Jg Daniel and McLeod (2017) dwlysg Van Kuik Fast
doub (o wlisdl J Slwlsdl elli eo douill 0de o lisl
Gjsy SUadlbdl dwlydl Gu woledwl o5 Ul guby Lol
sl Glwlpdlg . graleoll JA) dasg go poddl Jle
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KUl Jdad plaziwl 05 Ggall ode AU (o 25Ulg oddll
Glowwgiodl o @Gguall dwlya) (One-Way Anova) @)ijI
ey aubdgy JWI(12) Jgandlg

lhuwgiodl o6 duyeld Ggu0 1929 (11) Jgazdl o oy
Joo (uodeall GUbiwy djbueoll Gl dulunl
JBubl yeial laog Juolgill GUlphusl 693 dulbs Gle poilll

12 Jga2

paiill il psial sjei jusilicall Sillaic L (ANOVA) (550l Gog il Judai jluiis] afli

AUl sgiuo Uleypall ggoao

Qi o)y

Oyl degono WUl oo sley il

4.073

0.016 3.457 1.178

3 12.218
988 1163.831

Ulegooadl

Glegooall J51s Joddl JWBuwi

991 1176.048 Sl

a3 Olbuwgioll Lo Ggpall olail uanilg Wilas] dls il
90 L5 .apedl Oljlaall (Scheffe) apands JUisl pladiwl
:JWI (13) Jgandl (6 puodgo

dwloo] dds Wiy G940 1929 Gludl (12) Jgazdl Jo oty
OUlpbusl 693 b e jaiill Jgo (ubylirall SUbiwl o
(W) doyd cuely cuo yoddl JBubl peiel laog Juolgll
JUUg (0.05) (o yeof Log (0.016) dwlaisl dosds (3.457)

13 Jgaz
padil] Uil e dyseall liyliall apsais il @i

byl d Ul dwlais Ul doudll

Ulbuwgiadl o Grall

Joiidl JBubl let Juolgill Oiblihudl $g3 dlb e joill

aly 0.018

Al e 0.696
Al e 0.987

by e 0.457

0.31048 ol jodd! - sl joddll
eloisl poidl - Gl joddll
oelaindl poidl - ol yoidl

ol paid! - ol poidl

0.11694
0.03629
0.15726

Ulphusly Sgall ulpudl qu Wkos! Wil Glawwgioll
gl Oblpnsl 2lual gl

Jllbusl s9) ddb e jodddl (6 @§9p0 2298 U Lodw
ol WUnll joc gl WUadl yuis peiol sjei Juolgdl
Sl poidll glg yoddll JBubl peia) sjei §gs0 39299
Ll 801 aey

IluogiJl 13

‘b Loy glbWI ogy dl Juogill 05 JUl 25Ul equsd 6

wynsg poidl ool duwjrall goino O egll 6oL ©
JAu Juolgdl Gblpausl sg39 ple Jduw ddball Jle
.uob

Ollhusl aadleo 6 Gl Glyysi odeo jgoo jlppl ©
pa.cg6g Jo 22Jl o aoluy oo ]l g Juolgll

aaaygeil olell adeil Coalenl diujai Gljgy sbc °
dalizall laclgiig Juolgil clldnunl

Je ol gog) [ddindl gu ggleilg clgllg cloill pjei ©
ol o @iy pogl aaiy Logo ool Glog pall

00 lond duclaisulg dwaduidl aljland! dlbdl wlws]
S0l yoyeil yo

13

ole ol Lo Wibool dly G910 3929 (13) Jgadl (o puody
Jodl JBubl jeio cuuny Juolgldl Ollphsl g5 alb
(sl yoidll 2Jual el jaidly sl il gw
cuely adlaisl daydig (0.31048) el lawwgiall L6 §)ley
0Jg Wl dls Ggu6 Wil i (0.05) go Jéi Log (0.018)
S5 il JBui g dbilos] s ald §gu6 il pedhs
JodUl Elgji}ijim S poddl gl JI il cyldoig
Ul oieg . Juwolgll Olldusl sg5 dlall e 1Ll
soddl Gldglw gf Wope 3lg LAyl delsog dubhnio pie)
1o eigs uoleall i o dasllo Ji5U1 Lo Gl
dwdl g5 laddasilog Laiug) gbuogg boleU ol
b Lo ey 36 LUIg poddll glgil 8L o 48T dpwyaoll
Lle 2l (o U leg . Juodoall Jub (o laikhsio gusil
dasgall dill auAiis Loy pLsll gualeol gsay LUl JlgsUl
daslgo Lo pm)lgi jyjeig dllnll cUga) hindo 205 92J
-y jodioll

dwodaJl 12

Gl jgbodl Lle gudylinadl Bllaiwl gl Ul cpeds
Jodil) daswgiall dojall Jgo Wjss Jgll

SLliwl (6 adlos] Ay Gl Ggpo 13929 AUl Cpelh
Jolgill wllbusl §95 ddb e joddl Jgo gudyliuall

Qo el @guall ildg wlphusll ggi juiol Ladg
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ABSTRACT

The study aimed to determine the level of knowledge and skills in infographic technology possessed by female physics teachers in the Al-
Kharj governorate. This descriptive study included a total of 52 female physics teachers and the data were collected using a valid and reliable
questionnaire. The findings revealed that female physics teachers had a high level of knowledge in infographic technology, but low level of
infographic skills. The levels of knowledge and skills were both significantly higher among those who attended training programs, but did not
significantly differ according to the years of experience. The study suggests providing training programs for female physics teachers on the
analysis, design, and creation of infographics, in addition to the techniques of employing infographics in the classrooms. Further, this study

recommends initiatives from principals and supervisors to encourage teachers to utilize infographics in the classrooms.

Keywords: Infographic, technology, physics teachers, infographic skill
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ABSTRACT

Affrication is a phonological process that is commonly found in many Arabic dialects, especially in Gulf dialects, including most Saudi dialects.
This study investigated how female Qasimi speakers vary in using the affricate [ts] as a realization of /k/, the second-person singular feminine
suffix, in their formal and informal styles. There are two different assumptions mentioned in previous studies about the use of this suffix in this
dialect, but separately in different styles of speech. Thus, this study collected data in both formal and informal styles by the same speakers. The
participants in the current study were 20 women from Al-Qasim. The data were collected through observations, taking notes, and WhatsApp
voice notes, and analyzed quantitively using Microsoft Excel (2022). The results showed that female Qasimi speakers used [ts] and [K] differently
when speaking formally and informally. The local variant [ts] was used 64.03% of the time when the participants spoke informally, while it was
used 35.97% of the time when they spoke formally. At least two exceptions were found: some participants maintained the local variant [ts] in both

their formal and informal speech, and some speakers used the supralocal variant [k] 100% of the time.

Keywords: Affrication, kaskasah, kafkafah, gasimi dialect, speech style
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1. Introduction

In specific phonological environments /k/ is further
fronted and affricated as the alveolar affricate [ts] in
Najdi Arabic (Ingham, 1994). Al-Mahmoud (2020)
concluded that Najdi Arabic alters /k/ into [ts] under
phonologically conditioned contexts. He argued that
the affricate [ts], the allophone of the velar /k/, is in
free variation with the non-affricated one. One case
of affrication is the alternation of /k/ into [ts] when
speakers use the second-person singular feminine
suffix (2 F.SG.) in Najdi Arabic. In texts in Classical
Arabic, this feature is called kaskasah. Moreover, /k/
is also altered into [[] and [tf] to indicate the 2 F.SG. in
other dialects that are used in the eastern and southern
regions of Saudi Arabia; in these regions, it is known
as kalkafah (Al-Azragi, 2006, 2007). The two words,
kafkafah and kaskasah, refer particularly to the use of
/Jl and /s/ as markers of the second-person feminine
singular bound pronoun instead of the Standard Arabic
/k/ as it occurs in galamif and galamis (lit. your pen).
Sibawaih (n.d.), ?ibn jaCif (n.d.), and ?ibn 3inni (1952)
observed that kafkafah means to replace the second-
person feminine singular bound pronoun /k/ with /[/ as
in ?aCtayti[ or adding /[/ to /k/ as ?aStaytukif (lit. | gave
you). Here, the substitution or addition occurs when a
pause ends the word. As for kaskasah, Sibawaih (n.d.)
described it as adding /s/ to /k/, as in ?aCtaytikis (lit.
| gave you) when there is a pause at the end of the
word. Neither Sibawaih nor ?ibn jaSif mentioned the
substitution of /s/ for /k/, but ?ibn 3inni clarified that
kaskasah is similar to kaJkafah, i.e., the /k/ is replaced
by /s/ to mark the second-person feminine singular
bound pronoun when there is a pause at the end of the
word (see Al-Azraqgi, 2006, 2007; Al yunaym, 1985).
Kaskasah, which is the affrication of /k/ to [ts], is a
noticeable feature in the dialect of the Al-Qasim1
region, which is located in the centre of Saudi Arabia
where Najdi Arabic is used. This process may occur in
the stem or suffix. However, in terms of the affrication of
the suffix /k/ in Najdi Arabic, it is affricated into [-ts], as
in mints (lit. from you) (Al-Rojaie, 2013). The affrication
of /k/, especially the affrication of the second-person
feminine singular suffix, which is the focus of the
present study, is widely used among female Qasimi
speakers who live in the Al-Qasim region.

The affrication of /k/ can be affected by many social
factors, such as age, gender, or educational level
(Al-Azragi, 2006, 2007; Al-Essa, 2009; Al-Rojaie,
2013; Ismail, 2019). Other social factors, such as the

style of speech, the context of interaction, and the
addressee’s style, might also affect the affrication of
/k/. Speakers tend to use different styles that depend
on whether the interaction is formal or informal. In
formal settings, speakers usually prefer to express
their respect by using the standard dialect, whereas in
informal situations, speakers use an informal style, the
vernacular, to express solidarity (Holmes, 2013). In Al-
Qasim, female speakers sometimes use the affricate
[ts] as a variant of /k/ to indicate the 2 F.SG. in formal
and informal speech in different social settings. The
focus of this study is to investigate the occurrence of
[k] and [ts] in the two styles.

1.1. Styles of Speech

Joos (1967) concluded that people may use different
language styles for varying needs and occasions when
they speak the same tongue. According to Holmes
(2013), a person’s choice between the vernacular or
standard dialect may depend on the context of the
speech, on whom they address, or on the context
they are in. Furthermore, Holmes (2013) argued that
speakers employ an informal style with people they
know well and employ a formal style with people with
whom they are less familiar. Thus, speakers’ styles
may vary depending on whether they are speaking to
a child or an adult or to a friend or a stranger. The
present study investigated to what extent the style of
the speech, whether formal or informal, affects the
speaker’s use of the affricate [ts] as a variant of /k/ to
indicate the 2 F.SG.

Insociolinguistics, stylistic variationin spokenlanguage
has been mainly analyzed as an independent variable.
The speaker is expected to modify their speech style
given the extralinguistic context. This view has become
prominent in linguistics and still motivates linguists’
methodologies to the extent that many tend to believe
that speakers actively select their speech style.
Labov’s (1972) famous study of stylistic and social
stratification of speech variables was pioneering. He
investigated speech styles quantitatively with respect
to variables, such as setting, region, social class,
age, and social networks, which were dependent on
extralinguistic context and linguistic environments (cf.
Selting, 1989, p. 171).

1.2. The Al-Qasim Region

The Al-Qasim region consists of Buraidah, Unayzah,
and many small towns, including Almethnab, Arras,
Al-Bukhairiyah, Baday’a, Uyun Aljawa, Riyadh Al-
Khabra, and Nabhaniya. Moreover, it includes many

Please note that name of the region is sometimes written as ‘Al-Qassim’. In this study we used the spelling shown in the official electronic site of

the region which is ‘Al-Qasim’. 1
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small villages, such as Dukhnah, Qusaiba, Thebea,
and Aroudhah (Ministry of Interior, 2022).

However, most citizens who live in these small towns
have tribal origins and, because the Qasimi dialect
only refers to the speech of sedentary people, hadar,
as they are known in Al-Qasim, the present study
examines the speech of sedentary people (women in
particular) and not the speech of the Bedouin tribes
(Ministry of Interior, 2022).

1.3. Aim of the Study

This study does not explore the history of the
phonological phenomenon of the affrication of /k/,
nor does it explore its syntactic function. Instead, it
investigates the use of [ts] and [k] to indicate the 2
F.SG. in both formal and informal styles among female
Qasimi speakers. The current study seeks an answer
to the following question - what is the variation in the
use of the variants [ts] and [k] as the 2 F.SG. in formal
and informal styles among Qasimi female speakers?

2. Literature Review

According to Johnstone (1963), /k/ is affricated to [ts]
or [tf] in some Arabic dialects in the Arabian Peninsula.
Moreover, the distribution of the affricate reflex of /k/
across the Arabian Peninsula demonstrated that the
reflex [ts] is a variant of the spoken languages of
the tribes in Najd and north-central Arabia and that
the affrication of kaf appeared to be phonetically
conditioned and occurred in front vowel environments.
Shriberg and Kwiatkowski (1980) argued that affrication
is the process of changing the manner of articulation
of a particular sound to an affricate, such as affricating
the voiceless velar plosive [K] to the voiceless palate-
alveolar affricate [tf] (as cited in Alrasheedi, 2015).
In the Najdi dialect, the process of /k/ affrication may
affect the stem or the suffix. It has a phonological
feature when it occurs in the stem, a morphophonemic
feature when it occurs in the suffix, and a syntactic
function when it is used to distinguish gender in the
second-person possessive/object pronoun as in [-its]
for feminine and [-ik] for masculine (Al-Rojaie, 2013).
The affricate reflex [ts] has been described and
discussed extensively in previous studies that focused
on describing its phonological, morphological,
lexical, and syntactic particularities across particular
regions and tribes of the Arabian Peninsula (Alrashed,
2018; Alrasheedi, 2015; Holes, 1986; Ingham,
1994). Furthermore, several studies have examined
sociolinguistic variations and changes among Arabic
dialects in several Arabic regions, including Bahrain
(Holes, 1986), Egypt (Haeri, 1991), Saudi Arabia (Al-

Azragi, 2007), and Al-Qasim (Al-Rojaie, 2013).

In one of the significant studies of the Najdi dialects,
Ingham (1994) collected data on Najdi Arabic through
observations and recordings. He noted that the Najdi
dialect had distinctive features, such as the affrication
of voiced velar stops /g/ and /k/ to voiced alveolar
affricate [dz] and the voiceless alveolar affricate [ts],
that distinguished it from other varieties. In addition,
he found that [ts] and [dz] occurred in front vowel
environments.

Al-Azragi (2007) investigated whether education
affected the use of [k] among speakers of five cities in
Saudi Arabia. Her study mainly examined the change
from the old dialectal features of kafkafah and kaskasah
to the dialect-neutral suffix /k/. Her data consisted of 12
hours of recordings of direct communication between
her and her informants. Her results showed that Riyadh
and Dammam informants adopted the [k] form more
often than people from other cities. This difference
was attributed to urbanization, modernization, and
education.

Al-Essa (2009) examined Najdi speakers who migrated
to Jeddah, Saudi Arabia; she focused on variation in
the affrication of /k/ and /g/ and the correlation between
the affricate variants and age, gender, and contact. To
elicit data, she interviewed 61 men and women. She
argued that Najdi Arabic speakers used /k/ and /g/ as
[ts] and [dZz], respectively, in front vowel environments.
Based on her results, Najdi speakers were more likely
to substitute stem [ts] with [k] and stem [dz] with [g].
She also admitted that the de-affrication of [ts] and [dz]
among Najdi speakers was attributed to contact with
urban speakers in the Hijazi region. Additionally, her
data revealed that Najdi speakers used four variants
to indicate the feminine gender in the second-person
singular suffix: [-ts], [-ik], [-ki], and [-K].

Al-Rojaie (2013) studied the effect of social factors
on Qasimi speakers’ use of [ts] instead of [k]. The
findings indicated a significant correlation between
the process of deaffrication of [k] and speakers’
ages, genders, and levels of education; young and
educated women more frequently used the [k] variant.
This change, according to Al-Rojaie, was triggered by
socioeconomic changes, given that the newly adopted
variant was increasingly associated with urbanity
and modernization. Al-Rojaie reported that, in the
Najdi dialect, there was affrication in the stem, which
occurred in front vowel environments, for example, in
atsil (lit. food), and affrication occurred in the second-
person feminine suffix as with mints (lit. from you). He
considered stem affrication as a phonological feature
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and suffix-based affrication as a morphophonological
feature. He argued that suffix affrication had a syntactic
function that signalled the gender of the speaker - men
used [-ik], as in kitabik, and women used [-its], as in
kitabits (lit. your book).

Alrasheedi (2015) examined the variation of two
phonemes, /k/ and /g/, in Haili Arabic. His findings
indicated that the phoneme /k/ has two allophones
for: [k] and [ts]. Furthermore, [ts] occurred when
preceded or followed by [a] or [i] as in kabd —tsabd
(i.e., liver) and bika— bitsa (i.e., cried). Alrasheedi’s
study corresponded with previous findings (Ingham,
1994). Additionally, Alrasheedi found that [g] and [dz]
were two variants of the phone /g/ and that [dz] usually
occurred before or after the high front vowel [i] as in
dzidir (i.e., pot). Moreover, his study revealed that
affrication contributed to vowel lowering in Haili Arabic
as in du:nik— du:nats (i.e., toward you).

Alrasheedi (2015) examined the variation of two
phonemes, /k/ and /g/, in Haili Arabic. His findings
indicated that the phoneme /k/ has two allophones
for: [k] and [ts]. Furthermore, [ts] occurred when
preceded or followed by [a] or [i] as in kabd —tsabd
(i.e., liver) and bika— bitsa (i.e., cried). Alrasheedi’s
study corresponded with previous findings (Ingham,
1994). Additionally, Alrasheedi found that [g] and [dz]
were two variants of the phone /g/ and that [dz] usually
occurred before or after the high front vowel [i] as in
dzidir (i.e., pot). Moreover, his study revealed that
affrication contributed to vowel lowering in Haili Arabic
as in du:nik— du:nats (i.e., toward you).

Alrashed (2018) investigated what triggered the
process of affrication in Qasimi Arabic as well as
the phonological domain and its activeness. While
collecting his data, he used 282 words that contained
the sounds /ts/, /dz/, /k/, and /g/ through multiple
elicitation methods, including word lists, natural
stories, and silent movies. His findings revealed that
the alveolar affricate /ts/ occurred in almost all vowel
environments given that it occurred before and after
[i, €, a, 8, 0o]; he also provided multiple, contrastive
contexts, including several minimal pairs (e.g., jimkin/
jimtsin (lit. maybe), which did not correspond with
previous findings (Al-Rojaie, 2013).

Recently, Ismail (2019) investigated the occurrence
of the second-person feminine singular suffix [-ki] in
the informal speech of young Saudi men and women
from Najd, the geographic centre of Saudi Arabia. Her
data was collected from peer meetings during mixed-
sex situations in natural settings that encouraged
the use of the vernacular [-its]. Her data revealed

that participants alternated between both variants;
however, they favoured [-ki] over [-its]. Ismail (2019)
suggested that this was a phonological change
directed by Najdi men.

A few previous studies examined the motivating
phonological environments for affrication (Ingham,
1994; Johnstone, 1963), and some studied the
phonological blocking environments of affrication
processes. However, researchers have explored
affrication from different angles and points of view. Al-
Azragi (2007), Al-Essa (2009), Ismail (2019), and Al-
Rojaie (2013) all offer sociolinguistic perspectives, but
each examined affrication differently. Al-Azraqi (2007),
for instance, studied this process in formal settings
and focused on the suffix and the effect of education;
Al-Essa (2009) examined the affrication of the suffix
and stem and focused on gender, age, and contact.
Al-Rojaie (2013) examined how age, gender, and
education influenced the patterns of variation in Qasimi
speakers’ use of [ts] for /k/in informal settings. However,
none of these previous studies considered the effect of
formal or informal speech style speakers’ use of [ts] for
/k/ as the second-person feminine singular. Thus, by
examining differences in how female Qasimi speakers
used [ts] for /k/ as the second-person feminine singular
in formal and informal speech styles, this study
contributed to the existing literature and knowledge.

3. Methodology

This study followed the descriptive quantitative
approach. It was a cross-sectional study where the
participants were selected randomly and became
acquainted at once. This was apparently the
appropriate approach for such a study since the
purpose here was to investigate the actual use of
[ts] and [k] during formal and informal speech styles.
To ensure that there would be no ethical violation, the
participants were informed about the study and that
they were being observed. In addition, participants
whose WhatsApp texts were used were notified as well.
Thesectionsbelowdiscussthevariablesandparticipants
as well as the data collection and analysis procedures.
3.1. Variables

The independent variable of this study was the style
of speech, whether it was formal or informal; the
dependent variables, on the other hand, were the
variants [ts] and [k] that were used as the second-
person feminine singular suffix.

3.2. Participants

The data were collected from twenty female Qasimi
speakers, who were between 25 and 40 years old.
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All participants were educated. They were born and
raised in the cities of Buraidah or Uniazah in Al-Qasim.
Participants belonged to the sedentary people of
the Al-Qasim region. Their parents were all Qasimi
speakers. Table 1 below provides some background
details about the participants.

Table 1
Some Details about the Participants

Speaker Age City Level of education
S1 32 Buraidah Master
S2 31 Buraidah Bachelor
S3 29 Unaizah Bachelor
S4 27 Unaizah Bachelor
S5 25 Unaizah Bachelor
S6 25 Buraidah Diploma
S7 33 Buraidah Master
S8 26 Buraidah Diploma
S9 26 Buraidah Bachelor
S10 28 Buraidah Bachelor
S11 32 Buraidah Diploma
S12 34 Unaizah Bachelor
S13 33 Buraidah Bachelor
S14 34 Buraidah Bachelor
S15 30 Buraidah Bachelor
S16 29 Buraidah Bachelor
S17 33 Unaizah Bachelor
S18 25 Buraidah Diploma
S19 25 Buraidah Diploma
S20 40 Buraidah Master

4. Data Collection and Analysis

The present study investigated the use of [k] and [ts] as
the 2 F.SG. suffix in formal and informal styles among
twenty women, all of whom were Qasimi speakers. In
formal settings, which included workplaces, where
speakers usually used formal style, the use of the 2
F.SG. suffix was observed, and notes using observation
sheets were taken during the meetings. These
sheets were well-planned to ease notetaking without
drawing the attention of the participants. It was based
on engaged participation since one of the authors
was a member of the committees that were holding
their meetings. These meetings were held between
academics discussing academic issues such as
exams, quality standards, and curriculum development.
In informal settings, voice notes recorded in WhatsApp
were used as a source of data collection. These voice
notes were between the participants talking about

different topics such as the graduation ceremony
and the final schedule. Part of the data in an informal
setting was collected through phone calls with some
participants. These calls were not recorded according
to their wishes, thus, taking notes using the observation
sheets was helpful during these spontaneous
discussions. Since the participants were aware that
their talks were being considered for research, the
first few minutes of conversations were not considered
as participants might alter the formality level of their
speech. Nonetheless, they soon felt less conscious
about the research and began talking freely. During
the phone calls, participants discussed topics related
to education, health, social media news, and travel.
Data was analyzed by using the latest version of
Microsoft Excel 2022 to determine the occurrence
of the variants [ts] and [k] as 2 F.SG suffixes. The
percentage of each variant's occurrence was
calculated considering the setting, whether it was
formal or informal.

5. Results

To answer the question of the study about the variation
in the use of the variants [ts] and [k] as the 2 F.SG.
suffix in formal and informal styles among Qasimi
female speakers, twenty participants were observed.
The observation took place in formal and informal
settings alongside people they felt relaxed with, such
as relatives and friends, as well as those with whom
they did not feel comfortable (e.g., strangers).

The results are shown in Table 2, which presents the
use of the linguistic variables, [ts] and [k], and the
percentage at which they occurred in the formal and
informal speech of each speaker.

Table 2

The Use of the [k] and [is] Among Qasimi Female Speakers in Formal

and Informal Settings

Informal style Formal style
Speaker
[K] % [ts] % [K] % [ts]%

S1 18.2% 81.8% 38.5% 61.5%
S2 33.3% 66.6% 100% 0
S3 12.5% 87.5% 33.3% 66.7%
S4 100% 0 100% 0
S5 100% 0 100% 0
S6 0 100% 0 100%
S7 0 100% 33.3% 66.7%
S8 11.1% 88.9% 20% 80%
S9 66.7% 33.3% 100% 0
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S10 62.5% 37.5% 55.6% 44.4%
S11 0 100% 0 100%
S12 100% 0 100% 0
S13 60% 40% 71.4% 28.6%
S14 100% 0 100% 0
S15 62.5% 37.5% 100% 0
S16 0 100% 33.3% 66.7%
S17 0 100% 0 100%
S18 100% 0 100% 0
S19 0 100% 0 100%
S20 16.7% 83.3% 60% 40%
Total 35.97% 64.03% 58.8% 41.2%

The use of [ts] and [k] variants in formal and informal
styles is illustrated in Figures 1 and 2 below. Figure 3,
in addition, presents and compares the overall rates in
which the variants [ts] and [k] were used.

Figure 1
The Use of [ts] and [K] (2 F.SG.) in the Formal Style of Each Speaker
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Data in Figure 1 illustrates that when speaking in a
formal style, eight of the twenty participants alternated
between both variants of the 2F.SG. suffix. However,
they did so at different rates - five speakers used [ts]
more often than they used [k], and three used [k] more
often. Furthermore, eight participants used [k] 100% of
the time, while only five participants used [ts] 100% of
the time during their observed conversations.

Figure 2
The Use of [ts] and [K] (2 F.SG.) in the Informal Style of Each Speaker
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Figure 2 shows that, when speaking informally, nine of
the twenty speakers alternated between the standard
variant [k] and the colloquial variant [ts]. However, five
used the variant [ts] more frequently than they used
[k], which they used less than 35% of the time; four
participants used [k] more than they used [ts]. Speakers
who used [k] more often did so approximately 60% of
the time. Of the remaining speakers, six used the local
variant [ts] 100% of the time, while five used [k] 100%
of the time.

The data showed that the variant [ts] and [k] second-
person feminine suffix occurred in both the formal
and informal utterances of female Qasimi speakers.
Figure 3 shows the exact percentage of each variant’s
occurrences in formal and informal styles. The most
used variant was the local variant [ts], which was used
64.03% of the time when participants spoke informally.
The [K] variant, which was the least used, occurred
35.97% of the time in the informal style. Moreover, [ts]
was used in the formal style almost 41.2% of the time.
However, this percentage was less than the average
use of the variant in the informal style. Figure 3 also
shows that participants used the standard variant [k]
58.8% of the time when speaking formally, but only
used the variant 35.97% of the time when speaking
informally.

6. Discussion

After having analyzed the data, differences and
similarities in how participants used [ts] and [k]
emerged. Participants used both variants [ts] and [k]
in both styles but did so at different rates. This finding
corresponded with previous research (Al-Azraqi,

Journal of IAU of Humanities and Educational Sciences | Volume 1. Issue 1.© 34



Suffix in Qasimi Dialect

Amal Alharbi & Munira Al-Azraqgi. 2023

2007). However, the results were not similar to those
of Al-Rojaie (2013) because he found that all Qasimi
informants utilized the variant [ts] 100% of the time
in spontaneous conversations although his sample
included youth participants, similar to the current
study’s participants. Figure 3 shows this variation in
both formal and informal styles.

Figure 3
The Average Use of [k] and [ts] in Female Qasimi Speakers in
Different Styles
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The fact that some participants used the variant [ts]
informally and the variant [k] formally was important
because it indirectly suggested that speakers felt
uncomfortable uttering [ts] in formal situations or with
strangers. Thus, they might have thought that the use
of [k] was related to modernization and urbanization in
specific social settings, including communicating with
people in formal situations. In an attempt to explain why
the colloquial form [ts] was used in participants’ formal
speech, the current study found that some participants
wished to appear as locals, especially when they were
interacting with other Qasimi people, so as to ensure
solidarity and social bonding. Additionally, some
participants who frequently used the standard [k] tried
to preserve the nonstandard variant [ts] when they
interacted with older people, particularly those who
used [ts] in their speech; they tended to show respect
and politeness by accommodating the elders’ speech
preferences. Thus, these results support Holmes’s
(2013) findings that speaker style is affected by their
interlocutors’ style of speech.

However, data revealed exceptions among the
participants - some participants systematically used
[ts] in all instances, regardless of to whom they spoke
or where their conversations occurred. They used [ts]

in formal settings, such as workplaces with customers
and co-workers, and in informal situations with cousins
in family meetings. Thus, in these participants, the
production of this local variant was not related to
their speech style but instead to their localness or
group identity and to preserve the linguistic norms
of these environments. Lev-Ari and Peperkamp
(2014) concluded that speakers revealed their group
affiliations by either constructing their identities
through their linguistic productions or expressing a
feature in a certain way. The participants of the current
study sought to confirm their localness by using [ts] in
formal and informal styles.

On the other hand, some participants consistently
used the standard form [k] during informal family
gatherings and during formal meetings with strangers.
Perhaps, these participants cared about prestige and
the preservation of their self-image and, therefore,
avoided using the local variant. These findings were
not consistent with some of the results in Al-Azraqgi
(2007), which indicated that none of the participants
from Buraidah used the variant [k] 100% of the time.
Nonetheless, in the present study, eight participants
used [k] 100% of the time when speaking informally.

7. Conclusion

The present study examined the speech of twenty
female Qasimi speakers across formal and informal
settings to determine the use of [ts] and [k] as the
2F.SG. suffix. Some differences and similarities among
participants’ use of the affricate [ts] rather than [k]
emerged. These results provided further evidence
for the empirical findings that Qasimi speakers in
Buraidah use both [ts] and [k] as the 2F.SG. suffix
(Al-Azragi, 2007). In addition, the results suggested
that other factors related to style might significantly
influence the speech of female Qasimi speakers.
Further studies should elucidate these other factors.
Most previous studies have examined social factors,
such as gender and age, on the production of [ts];
however, none have investigated the use of its variant
in the different speech styles of Qasimi women, which
was the purpose of the current study.

There are several limitations of this research. First, the
duration of the observations for each participant was
not identical. Another issue was the small sample size,
given that only twenty women participated. This study
could be used as a pilot study for further studies in
the examined dialect. However, the results sufficiently
proved the variation in the use of both [ts] and [K]
among Qasimi female speakers. Nevertheless, a more
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in-depth analysis would be worthwhile.

In addition, future studies could focus on how speakers
in different areas in Al-Qasim used the variant [ts].
Moreover, it would be interesting to examine how the
addressee’s age and social status affected Qasimi
speakers’ use of [ts]. It is also possible that the
participants’useof[ts]mightberelatedtoothersocialand
cultural factors, which should also be further examined.
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ABSTRACT

The goal of this research is to examine how Islamic jurisprudence can provide answers to questions about genetically modified foods by
combining Islamic Figh and scientific knowledge to protect consumers from their harmful effects. The research problem arises from the fact that
consumers, in an Islamic state and elsewhere, face similar issues that must be addressed by governments and individuals. Islam, as a religion,
provides a comprehensive framework for protecting the rights of consumers. Islamic jurisprudence offers guidelines for creating an environment
where consumers» interests are optimally protected. These guidelines are based on the divine principles established by Allah, who has promised
believers rewards in both this world and the Hereafter for adhering to these principles. Evidence indicates that genetically modified foods may
be harmful; therefore, the study followed an inductive and deductive approach to achieve its objectives. According to Islamic Jurisprudence, if
any food could cause harm to human health, it should be labelled as such to inform consumers. Customers ought to have the ability to assert

their right to choose.
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1. Introduction

Consumers in Islamic states and elsewhere face simi-
lar problems that need to be resolved by governments
and the individuals themselves. These problems may
include a lack of awareness about consumer rights
and the absence of concrete national legislation, na-
tional policy and a strong judicial system to enforce
piecemeal legislation. Based on a scientific approach,
this article discusses the dimensions given by Islam to
establish consumer-friendly environments in markets
and to stop trade practices that affect consumers or
violate their rights. Specifically, available food-industry
consumer protections are highlighted.

With respect to religion and food, food should not be
consumed specifically for nutrients but as part of spir-
itual activity that indicates a strong association with
the rest of the creation of God. Several methods are
used to extensively produce food ethically; however,
some practices are now turning food into something
life-threatening. Currently, our diet, in some way or
another, includes genetically modified food (GMF).
There has been sufficient public and scientific debate
to show that GMF and genetically modified organisms
(GMQOs) cause long-term environmental and health
issues (Kotze, 2016; Maghari & Ardekani, 2011). The
case that has been argued for GMF is that it offers
nutritious food and ensures that global food demand
is met. The current research is based on evidence
that indicates that GMF causes various toxic effects
in humans. Hence, it is essential to determine whether
these types of products should be consumed (Seralini,
2020).

2. Objectives

By combining Islamic Figh and scientific knowledge,
this paper focuses on how Islamic jurisprudence can
provide answers to issues involving GMF to protect
consumers from the harmful effects of these foods.

3. Study Questions

The study attempts to answer the following questions:

e How does Islamic jurisprudence provide consumer
protection?

e What are the risks of GMF?

¢ What are the opinions regarding GMF consumption?

4. Previous Studies

The most relevant research topics that discuss GMF

and consumer protection are cited in the text; of these,

the most important studies are:

e Elbashir (2017): The objective of this study was to
review the protection of consumers’ rights in the

Quran with an emphasis on melamine-contaminated
foods. Therefore, the reference is cited to cover how
the Quran preserves the rights of consumers.

e Kotze (2016). The objective of this study was
to review GMF and collective sin. This was a
comparative Christian theological, ethical reflection.
The research considered GMF as harmful and a sin
on the part of consumers.

e Maghari and Ardekani (2011): The aim of this study
was to discuss the social concerns about GMF. This
research considered GMF an important social issue.

5. Research Methods

In order to achieve the objectives of this article,
the research methodology followed the inductive
and deductive approaches. The Quranic verses
and Hadeeth on the protection of human life were
collected. Then, through Quranic exegesis, a scientific
knowledge opinion on the use of GMF was reached
based on the research questions.

6. Research Plan

The plan contained an introduction, research
terminology, four themes, a conclusion and references.
The themes were as follows:

¢ Religion and the Protection of Human Life.

e Consumer Protection in the Quran.

GMF and GMO Risks.

GMF Consumption-Related Opinions.

7. Research Terminology

The following terms were used in the study:

Genetically modified (GM) foods: are foods derived

from organisms whose genetic material (DNA) has

been modified in a way that does not occur naturally,

e.g. through the introduction of a gene from a different

organism.

Consumer protection: is the practice of safeguarding

buyers of goods and services and the public against

unfair practices in the marketplace.

Islamic jurisprudence (Figh): is concerned with the

way in which the rituals and laws of religion are derived

from the Quran and the Sunnah.

Religion and the Protection of Human Life

Various religions, including Islam, place duties upon

the people regarding the protection of human life.

These duties are as follows:

® The body or soul of man is not owned by him but has
been given to him temporarily. Hence, it is forbidden
to hurt or torture oneself or carry out destructive or
reckless activities. For God, the sacrifice of life is
permitted. Allah mentioned in the Quran that «for
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those who believe, must not be unjust in eating
their property but should be traded with each other,
through mutual consent and one should not commit
suicide as Allah is merciful towards you» (Surah
An-Nisa, 4:29). Islamic law (Magasid As-Shariah)
preserves the essential five objectives of life (Al-
Shatibi, 1997), which are religion, body, intellect,
progeny and wealth. For instance, prohibited foods
are allowed for those who are starving to death.
According to Allah, «God is merciful and forgiving
to those who may be forced to eat the forbidden
food as they may be dying of hunger and do not
intend to do wrong» (Surah Al-Ma’idah, 5:3). Within
Islamic jurisprudence, this is stated as the ‘law of
necessity’, which permits the forbidden.

e Appropriate nutritional care should be taken by man
to ensure that the minimum need for good health is
satisfied. One should not deprive oneself of drink,
food or appropriate care that has been allowed one.
According to Allah, «the beautiful things that have
been produce for His servants should consumed
if they are halal. They are present in this world
specifically for those who are believers and would
be exclusive on Judgments Day» (Surah Al-A’raf,
7:32) Hence, a detailed explanation is being given
to those within an understanding.

e “Prohibition and Elimination of Harm, the Legal
Maxim of Islamic Law, deals with the prohibition of
harm and injury and elimination of hardship” (Al-
Shatibi, 1997, p. 31). This maxim encompasses
many subjectsin Islamic law and is widely applicable
to any matter relating to the occurrence, avoidance
and elimination of harm when carrying out obligatory
duties (Muhsin et al., 2019). Of course, the rules
of Islamic jurisprudence are laid down to attract
benefits and eliminate hardship in order to protect
the five necessities of life recognised by Islam.
According to Islamic jurists, harm is defined as the
violation of the legitimate interests of one’s own or of
others caused by the infringement of rights, abuse
of power or negligence on the part of others.

Consumer Protection in the Quran

The Quran declares that «God has permitted trading»

(Surah Al-Bagarah, 2:275). Moreover, the Quran spells

out principles, both of a general and a specific nature,

in respect of the implementation of business ethics.

A Muslim trader, while engaged in business, is dealing

at the same time with two parties: his fellow humans who

are buying or selling and the Creator Allah, who enters
every business transaction by providing a relevant
directive to maintain justice and equity in the said

transaction. Muslims are required to behave Islamically
in their business dealings because Allah Himself is
witness to their transactions: «n whatever business
you may be—and whatever deed you (mankind)
may be doing— We are Witness thereof when you
are deeply engrossed therein» (Surah Yunus, 10:61)
Consumer protection and business ethics are amongst
the more important aspects of human beings’ dealings
with each other. In Islam, the rights and obligations
of an individual towards others are stressed heavily.
Where violations occur, the prerogative to forgive or
otherwise is vested in the affected individual. Allah’s
forgiveness or otherwise, in such cases, is dependent
on the will of the individual sinned against; if he does
not forgive, Allah will punish the defaulter. Therefore, it
is imperative for individuals to display fairness in trade
and commerce as well. There are numerous Quranic
injunctions that emphasise the importance of righteous
dealings in such matters. For instance:

The Quran provides ample evidence that Islam not
only permits but also encourages believers to engage
in honest and mutually beneficial trade. The legality
of trade implies that a Muslim is free to make any
kind of approved transaction. Islamic code of ethics
provides general guidelines for both daily life as
well as conducting business. Allah says, «O ye who
believe! Eat not up your property among yourselves in
vanities: but let there be amongst you traffic and trade
by mutual good-will: nor kill (or destroy) yourselves:
for verily God hath been to you most Merciful» (Surah
An-Nisa, 4:29).

The Quran is very clear in its warnings that all actions
and transactions, even intentions and deliberations,
are vigilantly monitored and accurately recorded by
God and that humans will be punished or rewarded
accordingly. Hence, the Quranic concept of true
loss and gain in business encompasses both parts
of human life. In Islam, a consumer is expected to
behave rationally while satisfying his needs; the
balancing principle in Quran is «Those who, when
they spend, are not extravagant and not niggardly
but hold a just (balance) between those (extremes)»
(Surah Al-Furgan, 25:67).The Quran instructs Muslim
consumers to probe and verify any given statement
or information before making a decision or taking any
action. It advises them to investigate any commodity
before purchasing it. This must be done even if there
is no specific reason for caution in order to ascertain
whether the commodity is permissible (halal) or not
permissible (haram) Made lawful to you this day are
al-tayyibat, (Surah Al-Maidah, 5:5).
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The importance of accuracy in terms of weights and
measures is stressed in the Quran many times. The
believers are commanded to weigh and measure in
full without the slightest diminution or else face dire
consequences. According to the Quran, the mission
of all the prophets was to keep the balance straight
and to uphold justice. Allah says, «Give full measure
when ye measure, and weigh with a balance that is
the most fitting and the most advantageous in the
final determination, (Surah Al-Isra, 17:35) and «To
the Madyan people (We sent) Shu'ayb, one of their
own brethren: he said: “O my people worship Allah:
Ye have no other god but Him. And give not short
measure or weight: | see you in prosperity, but | fear
for you the Penalty of a Day that will compass (you)
all round» (Surah Hud, 11:84). The Madyan people
were ultimately destroyed by Allah for using improper
weights and measures.

Islam prohibits any kind of fraudulent transaction,
whether during a purchase or a sale. The following
Hadith exemplifies how the Islamic moral code views
deceptive business practices:The Messenger of Allah
peace be upon him happened to pass by a heap of
eatables (corn). He thrusted his hand in that (heap)
and his fingers were moistened. He said to the owner
of the heap of eatable (corn), “what is this? Messenger
of Allah, these have been drenched by rainfall. He
(the Prophet) remarked why did you not place this (the
drenched partofthe heap) over other eatables sothatthe
people could see it? He who deceives is not of me (is not
my follower)” (Muslim, Eman book, 1955, Hadeeth 102).
GMF and GMO Risks

The health implications of GMF and GMOs in
agriculture have been analysed in recent times, and
there has been much public and scientific debate
on the topic. Many discussions have focused on the
transgene insertion process that is used to attain
GMOs, but genetic engineering techniques (or
mutagenesis techniques) that have recently been
developed have also been included in this debate.
These techniques include herbicide tolerance, for
example, Roundup tolerance in soy and insecticide
tolerance in maize and Bacillus thuringiensis corn
(Seralini et al., 2011). There are various concepts that
need to be analysed in order to understand if GM plants
provide recombinant DNA or then products of animal
tissues are present within the derived protein. Hence,
there are several issues that need to be considered:
(i) the reaction caused by recombinant DNA and
protein at the time of processing and ensiling animal
feed; (ii) the reaction caused by recombinant DNA

and protein within the animals’ gastrointestinal tract
due to this GM feed; (iii) the potential absorption of
DNA-digested pieces or protein into animal products
or tissues; (iv) the biological functionality potential of
the absorbed DNA and protein fragments. There is an
extent to which plant DNA fragments would survive
digestive processes (Duggan et al., 2003; Einspanier
et al.,, 2004), and the genes would also move into
the milk and the blood, suggesting a likelihood
of genes being incorporated from ingested GMF.
The hypothesis of gene transfer through milk can be
supported by plant DNA detection within the organs
and tissues of young animals that have been nursed
(Tudisco et al., 2010). Several animal studies have
indicated serious health risks associated with GMF.
These include mutation around the insertion site
(Wilson et al., 2006), transfer of DNA into human gut
bacteria (Netherwood et al., 2004), development of
stomach lesions in rats fed GM tomatoes, proliferative
intestinal cell growth in mice fed GM potatoes (Fares
& El-Sayed, 1998), indications of toxicity in rats fed
GM corn (Pusztai, 2002) and reproductive failure and
infant mortality in mice fed GM soy (Prescott et al.,
2005). Additionally, Roundup (administered over a
two-year period in drinking water at 0.1 ppb) has been
confirmed recently through metabolomic, proteomic
and transcriptomic assessments to have long-term
effects, specifically in terms of liver and kidney
toxicity (Mesnage et al., 2015; Mesnage et al., 2017).
Pesticide consumption also leads to sex hormone
disorders and breast tumours (Seralini et al., 2011).
Moreover, it has been indicated that GMOs cause a
form of metabolic disturbance (Mesnage et al., 2016).
Furthermore, pituitary neoplasia has been shown to
have an increased presence, along with sex hormones
and estradiol disorders. and the female rat thyroid
was also present who were given the maize that is
genetically modified (Seralini et al., 2011). In the US,
concerns about potential allergy risks have arisen from
GM food crops. A 2S albumins gene from the Brazil nut
was introduced into a soybean cultivar for the purpose
of nutritional enhancement. The transgene products,
however, were identified to have potential allergy
risks for humans, especially for those with Brazil nut
allergies (Delaney, 2015; Moreno & Clemente, 2008).
Concerns about the Cry9C protein, a type of insect pest
resistance protein from bacillus, has also arisen due to
a higher resistance to heat and a possibly prolonged
digestion time (Wiedinmyer et al., 2000). Rats exposed
to transgenic potatoes or soya had abnormal and
immature sperm; cows, goats, buffalo, pigs and
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other livestock grazing on Bacillus thuringiensis
maize, GM cottonseed and certain biotech corn
showed complications that included early deliveries,
miscarriages and infertility, and many animals did not
survive (Fares & El-Sayed, 1998). Foodborne diseases
such as soya allergies have increased over the past
10 years in the USA and the UK (Daniel, 2004), and
an epidemic of Morgellons disease in the US has
been recorded (Ho & Cummins, 2008). There are also
reports of hundreds of villagers and cotton handlers
having developed skin allergies in India (Bernstein et
al., 1999). Recent studies have revealed that Bacillus
thuringiensis corn expresses an allergenic protein that
alters the overall immunological reactions in the body
(Pasini et al., 2002; Vazquez-Padron et al., 2000).
GMF Consumption-Related Opinions

Considering these dangers, the individual nations’
biosafety regulations need to include the testing of
GMO feasibility within a controlled environment to
ensure there are no risks. Government organisations
and agencies like the WHO and FAQO are responsible
for food safety. These agencies are asked to deal
with the safety aspects of GMF. Within the current
research, the religious concepts of GMF are focused
upon. There are some Muslim scholars who believe in
the change concept (European Council for Fatwa and
Research, 2013), through which unlawful food could
be manipulated to become wholesome and permitted.
Hence, the question arose regarding whether changes
occur due to the plant-to-animal gene transfer.
Additionally, it was not clear if this gene would alter the
recipient animal. According to the data presented, the
gene survives the digestive system processes, and
physiological barriers are crossed, which means that
the gene can reach the muscles and appear within the
milk. Hence, the aforementioned questions have been
answered in the affirmative. Istihala, meaning a change
concept or a state change of an unlawful toxic impurity
into a pure lawful substance, has not occurred; the
gene is most likely attained by the consumer. If people
are harmed by this gene or the food containing the
gene, then it is considered harmful and is, therefore,
prohibited. Consequently, scholars are obligated to
educate consumers regarding these issues.

For consumers, there may be no basis to state this
food as prohibited, as they would not be interested
in consuming it as it would make them feel unsafe or
uneasy. GMF wouldn’t be stated as unlawful (haram),
but individuals must be provided with the right of
choice, and related labels should be added to GMF.
The legal tolerance threshold for conventional food

and feed products has been set at 5%. Australia,
New Zealand, South Africa, Brazil and China have
tolerance thresholds at 1%, while in the European
Union (EU), if a commercial product contains more
than 0.9% of GM material, it must be labelled as a GM
product in order to inform consumers (Ramessar et al.,
2010). Some EU member countries have established
regulations and guidelines for the voluntary labelling
of animal products as non-GM by suppliers so that
consumers can choose products that have no GM
material directly used in their production (Venus et
al., 2018). However, none of these guidelines exist in
developing countries. The Hadith (saying of the Prophet
Muhammad, peace be upon him), “no harm shall be
inflicted or reciprocated”, which forbids self-harm and
harm to others, is one of the five Prophetic traditions
around which the entire body of Islamic jurisprudence
revolves (Ibn Rajab, 1408, 2/210, Hadeeth 32). This
Hadith prohibits all types of harm, no matter if inflicted
or reciprocated, including self-harm, harm to others
and the cause of harm. This Hadith is also included
within the five universal legal maxims (al-gawa‘id al-
fighiyyah), which embody the crux of major Islamic
principles and instructions of the Shari‘ah, and as a
result, enables jurists to extract legal rulings on new
topics (Ibn Nujaym, 1405). The legal maxims on the
elimination of harm in Islam are well acknowledged
regardless of cultural diversity or regional differences
because the consequences of harm are globally
detested. Against this background, it is important to
address how to combat this GMF issue from a juristic
approach. In Islam, harm elimination is an obligatory
duty of every capable individual, while inflicting harm
is stringently prohibited (Elbashir, 2017). Therefore,
GMF labelling should be introduced to ensure that
consumers are aware of what he/she has purchased.
Islam fully agrees with the approach that this issue
should be taken further to include the regulatory
committees of governments and everyone responsible
for the food chain that leads to the production of GMF.
Consumers have the right to be protected.

8. Conclusions

Keeping the above-mentioned studies in mind, the

conclusions presented are as follows:

e Within the Quran, particular duties have been stated
by Islam and under Islamic jurisprudence that are
practised by all in relation to harm and the protection
of human life.

¢ |slamic jurisprudence indicates that if a type of food
is considered toxic to human health, it is harmful
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and prohibited, and it is necessary to take steps to
ensure that humans are protected from this food.

e Compelling evidence of the harmful effect of GMF is
available in the literature.

e GMF labelling should be introduced to ensure that
consumers are aware of what he/she has purchased.
Consumers have the right to be protected.
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ABSTRACT

The educational systems, with all their components, were affected by the manifestations of the Fourth Industrial Revolution with numerous
innovations. The Internet of Things (loT) is one of the significant innovations that improves the teaching and learning environment. Therefore, it
is important to keep up with the digital age by shifting from traditional classrooms to electronic platforms, and developing digital curricula and
creative teaching methods that focus on the learner. This study aimed to assess the effectiveness of a training program designed to increase
teachers> knowledge and skills about the loT and its applications in educational settings. The training program was delivered remotely through
a virtual class via the (Blackboard) learning management system. The sample comprised 27 general education teachers who were purposefully
chosen from a group of teachers enrolled at Imam Abdulrahman Bin Faisal University to study a higher diploma in (digital skills) for two semesters
in the 2022 academic year. The study conducted a cognitive test on loT-related topics and a self-assessment scale for loT-related skills. The
findings revealed that the training program designed to develop teachers> knowledge and skills about using loT in educational work had a
positive effect with a high impact. Based on these findings, the study provided a set of recommendations and suggestions for future research

in this area.

Keywords: Training program, internet of things, distance training, teacher training

vailoll

350 ga6 JoT el Bl cuiyiil sduclundl 6)gill ddanll SlBLUI 030 (og .Ul 8>3eiall deyl il duclunll 8)gl Jolhaoy ouslic Ja dogleUl AUl Cipsl
alos})l aoliollg diigssul OLAkol JI daelll Jgasll go JWiislg Gabll paell diSige ysselg aleilly alell dly guuad 6 sl JUI OLELLI
el Dl il o pailjlang (ualeall wWjlen duaill Ui aoliy arouad (6 Codl e go oyl 33ad yaleiall Lo usiilg guyadl o diclyyl §1Allg
ool Jloell b eilauknig

dcgano g0 Juas aoyuisl 4 plell alelll qolen (o dile Lle (3gs i) alelll o)l pUAi Jus (o bl fiol Juod dolwgy aej ge Gyl aolpl 345
ploll go Ll uodll Jud giuwlps Julins 630 (dlasyl Gijlendl) (o Jle pgls duwliad IAU Juous (g ool e ployl deolay (uéailall (ualooll
I Cuadns . elub Dl gl Ollew (6 G pasll qulibog .clubdl cupi] auslan o Udreo Uil oWl el .doleng oo 27 assac ¢l 2022 Guwljill
2l 036 £ (o9 dlouleill Jloell (o clubDl Cuiglil cadhgi Jgo amiljleng (ualeall wjloo duaii Joi go i SVl aolpll Gilayl S5l 5929 e
JW Ul 138 6 dilbiun Ggow Obyiaallg Oluogil (1o dcgonn duwly3l Cuois

Oredeoll wuyad saey e cuaill sebudadll Caiiil sguyai aolip tdialiaall Gledsll

Journal of IAU of Humanities and Educational Sciences. Volume.1.lssue 1. 2023 © Online copy




The Effectiveness of a Distance Training Program

Abdulrzak Algoot. 2023

1. Introduction

Distance education and its means have been affected
by technical and technological developments. There-
fore, the learner can find an opportunity for training
and education at any time and any place using these
technical methods (Al-Thubaiti, 2018). In-service train-
ing for the teacher is a necessary requirement at a
time when successive developments are increasing.
preparing the teacher and training him to acquire the
basic competencies for practicing the profession of
education is one of the most important pillars on which
the philosophy of education. lies in (Al-Hamoud, 2021).
In a related context, the educational systems, with all
their elements, were affected by many influences that
contributed positively or negatively to their appear-
ance or internal operations. Among these influences
are the manifestations of the Fourth Industrial Revo-
lution, the multiple innovations, and aspects. All of its
components and parts contributed to improving the
teaching and learning environment (Gad, 2022). This
rapid development in technology has led to a trend
towards teaching and educational policies that take
technology as a mainstay in the educational process
and benefit from its multiple applications. This is for
the purpose of keeping pace with the digital age and
moving from traditional classrooms to electronic plat-
forms, digital curricula, creative methods of teaching
and focusing on the learner.

The Internet of Things (IoT) can also be invested in
education and benefit from its potential to achieve the
best educational methods that rely on technology. The
areas that the loT can be used are distance education
and interactive learning. Education currently requires
attention to employing loT applications in educational
processes. This is to provide students with knowledge
and skills and enhance their ability to organize and
operate knowledge and processes and infer logical
and interconnected relationships using shapes, visual
drawings, and pictorial symbols (Fragou & Mavroudi,
2020). The is a hot point in modern educational tech-
nology and attention must be paid to it.

2. The Problem of the Study

It is noticeable that educational systems and institu-
tions in recent times and in light of the effects of the
COVID-19 pandemic have made training and to de-
velop professionalism for teachers with its multiple
methods a high priority in the light of resorting to tech-
nical innovations for the continuation of teaching and
learning processes through the employment of its mul-
tiple applications. This includes the loT applications,

the most important manifestations of them are virtual
classrooms, learning management systems and other
applications that contributed to the educational ad-
ministrative process. Aldowah et al. (2017) indicated
that through the loT educational institutions can pro-
vide many learning experiences that lead to support
learning outcomes and student performance. The pur-
pose of using the loT in education is to create an envi-
ronment that supports the acquisition of knowledge in

a new, natural, and effective way in line with learners’

needs and expectations (Kiryakova et al., 2017).

Despite the great role of the loT technology in many

sectors, there is still a weakness in educational institu-

tions’ use of this technology despite its role in finding
new methods for managing educational and school
environments. Therefore, there is an urgent need to
integrate it into planning smart educational processes
to enhance access to knowledge for students quickly,
easily and with high quality (El-Dahshan, 2019). This
weakness may be attributed to the lack of training
programs and workshops for teachers in the field of
employing the loT in the educational process, despite
its importance to support and improve the educational
work of the teacher and improve learning outcomes.
The results of the study Gad (2022) showed that most
of the faculty members had a training need on the loT
applications. In addition to the above, the researcher
found, through his work as a coordinator for the higher
diploma program for teachers, which is implemented
at the university in which he works. Based on the notes
that were sent from the faculty members participating
in teaching diploma courses to the diploma program
management office, the notes showed that there were
training needs for teachers who study in the diploma
program in a number of aspects related to the educa-
tional process. One of these aspects is the teachers’
employment of the loT applications in educational work.

In light of the foregoing review, the study problem can

be identified in the following main question:

How effective is a distance training program in devel-

oping teachers’ internet of things employability skills?

Thefollowing questionsarise fromthe previous question:

e Whatis the instruction design of the training program
designed for teachers in the field of employing the
internet of things for educational work?

e What is the effect of applying a distance training
program to develop the cognitive aspect of teachers
in employing the internet of things in educational
work?

e What is the effect of applying the distance training
program to develop the practical aspect of teachers
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in employing the internet of things in educational
work?

3. Objectives of the Study

e Developing a visualization of the training needs
gaps for teachers in the field of employing the 10T in
educational work.

e Designing a training program according to the
scientific design frameworks for training programs.

e Recognizing the effect of training on the cognitive
and practical aspects of teachers to employ the loT
in educational work.

e Using the remote training strategy through one of the
loT applications (virtual smart classes) to implement
the training program.

4. The Importance of Study

The importance of the study is evident in a number
of points: The use of the 10T in education requires re-
search and highlighting the benefit from it in the edu-
cational process. The employment of the loT in edu-
cation is one of the recent topics that have not been
studied except on a very small scale (Alaklubi, 2019).
This study comes in response to the recommendations
of a number of studies that recommended carrying out
a study to identify the impact of training in the field of
employing the 10T, such as the study of Abdel Hamid
(2021) which recommended conducting research on
a training program based on the 10T to develop appli-
cations for their use and direction towards them | have
teachers.

The results of the study may be used to enrich the pro-
fessional to develop system for teachers in terms of
qualitative topics that require an increase in training.

5. Theoretical Framework

5.1. The Concept of Internet of Things

The Internet of Things is one of the advanced con-
cepts concerned with integrating sensory and material
things together (Ibrahim & Shorb, 2020). The 10T has
emerged as a new term that includes the use of smart
things in addition to controlling, monitoring, and iden-
tifying them through the Internet. In addition, the loT
technologies have been used to collect and use data
to improve the learning experience, support learning
goals, or improve school operations and environments
in general (Fraguo & Mavroudi, 2020). Regarding the
concept of loT (Bajracharya et al., 2018) indicated that
there is no unified agreed definition around it as the
loT covers a wide range of technologies, processes,
and applications.

However, a number of definitions of the loT were re-

ceived that were consistent in content and differ
among themselves according to the philosophical
premises of each definition. Among them is the defi-
nition of Alaklubi (2019) who stated that the IoT is an
interactive connection through the Internet with com-
puters and smart devices with many things, making
them capable of receiving and sending data. Al-Haza-
ni (2020) defined the loT as the new generation of the
Internet that allows understanding between devices
that are interconnected with each other through the In-
ternet protocol. These devices include tools, sensors,
and various artificial intelligence tools. Also, Alalouny
(2022) defined the loT as a set of smart devices and
multiple sensors that are directly connected to the In-
ternet, making it able to send data and information and
interact with it by humans.

5.2. Employing the loT in the Learning Process
Justifications, Motives, and Benefits

There is no doubt that the educational system requires
continuous development and improvement in all its
aspects and elements by taking advantage of all the
factors, influences and developments that contribute
to this, and that the employment of these factors and
influences has been proven to have a positive and
effective return. (Al-Salmi, Abdullah & Al-Hinai, 2020)
indicates that the loT, along with artificial intelligence
technologies, will contribute to preparing students for
future jobs through lessons, workshops, reference
materials, and personalized education. And (lbrahim
& Shorb, 2020) believed that the IoT is working to de-
velop many educational services, including increasing
levels of safety, reducing costs, and helping to provide
a distinguished educational experience.

The 10T contributes to solving educational problems
through the first dimensions of availability and the sec-
ond of adaptation. It allows educational institutions to
experiment with new adaptive teaching methods and
change the way the teacher presents lessons. It also
contributes to simplifying educational administrative
work and creates a safe environment for both teachers
and learners (lbrahim & Shorb, 2020).

One of the benefits of employing the loT in teaching
is its role in consolidating and improving learning out-
comes by providing educational experiences that are
more attractive to learning and realistic (Elsaadany &
Soliman, 2017). The importance of employing the 1oT
in education is also evident through its role in devel-
oping student service systems, enhancing learning
behaviors, analyzing problems at the university level,
and improving students’ academic performance and
its impact on teachers’ teaching performance (Song-
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som et al., 2019). As Patel et al. (2016) mentioned

there are important characteristics of the loT which

are connectivity, semantic consistency, heterogeneity,
dynamic changes, mega scale, security, connectivity,
and interoperability.

5.3. Educational Applications of the loT

There are many educational applications for the loT

in the educational system. They include smart class-

rooms, cloud platforms, learning management sys-
tems, adaptive learning applications, smart board
applications and e-books, multimedia poster board
applications and sensor applications, smart learning
applications, and educational business management
applications. Related to students, teachers, buildings,
executive plans, emergency plans and strategic plans,
individual and group interactive free learning applica-
tions, learning development monitoring applications,
test management applications, information resource
applications, educational content building applica-

tions (Abdel Hamid, 2021; Al-Aklabi, 2019; Gad, 2022;

Alalouny, 2022). In addition to the above, there are

many educational services for the loT as mentioned by

Bajracharya et al., (2018) including: providing person-

al and social learning environments, providing a mo-

bile-based learning environment, providing electronic
educational content via digital libraries. Mershad and

Wakim (2018) indicated that one of the uses of the loT

in education is a barcode or a quick response code

(QR), also from the uses of the 0T in education are ra-

dio frequency identification chips (RFID) that students

use to distinguish and track physical objects for study.

5.4. The Importance of Training Teachers to Employ

the loT in Education

It has become easier in light of the development of
technology to provide professional development to
teachers via the network wherever they are and help
them search for answers as well as learn more about
the design of online communities of practice (Moham-
med, 2017). Training plays an important role in devel-
oping teachers’ acceptance of the loT technology and
thus to employ it in educational work, where studies
indicated that there is a weakness in teachers’ ac-
ceptance of this technology. IoT. The importance of
teacher training to employ the 10T in education can be
determined in the following points:

e Through training on employing the loT in education,
teachers will be able to effectively manage the
classroom. El-Dahshan (2019) pointed out that 10T is
a new way to manage classrooms using advanced
tools.

e Teachers will be able to change the way they interact

with students. Bajracharya et al., (2018) stated that
with the help of digital technologies it is possible
to change the way of interaction and improve the
teaching process.

e Through training, teachers will be able to acquire
a number of digital skills related to the loT, as
Gad (2022) identified a set of digital skills that the
teacher must have the skill of dealing with learning
management systems, the skill of dealing with digital
content, managing virtual meetings, and the skill of
dealing with electronic calendar methods.

e Teachers will be able to access the educational
material and create educational content (Zerrougui
& Valta, 2020).

e Teachers will have the ability to acquire new
concepts that will make them able to manage the
future and prepare to deal with it, to improve their
teaching performance and to develop their ability
to deal with modern technologies(Al-Kharousi et al.,
2020).

6. Studies Related to the Study Topic

There are a number of studies that dealt directly and
indirectly with the loT and their relationship to the ed-
ucational process. The researcher benefited from the
implications of the results and recommendations of the
previous studies in the context of the current study.
One of the relevant studies is the study of (Kiryakova et
al., 2017) showed that the loT had the ability to change
learning and teaching patterns significantly. The study
also found that there were difficulties in applying the
loT in education, the most important of which is the
existence of an effective infrastructure that supports
knowledge in institutions educational.

The results of the study of Songsom et al., (2019)
showed the importance of employing the loT for its
role in developing student services systems, promot-
ing learning behaviors and analyzing its problems at
the university level. The results of the study Lee et al.
(2019) also showed a weakness in the dimensions
of technological acceptance towards the IoT among
university students. The results of the study of Alak-
labi (2019) also showed that the loT had an effective
contribution to the development of educational insti-
tutions. The study recommended conducting more
studies that deal with the relationship between the loT
services and its applications and the work of educa-
tional institutions. It also recommended raising aware-
ness about the importance of the 10T in the develop-
ment of education. The study of El-Dahshan (2019)
also recommended working to increase awareness of
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the role of the 10T in developing educational services
through specialized workshops and seminars. While
the results of the study of Abdel-Raouf (2020) found
an effect of the training program on the level of ac-
ceptance of the loT technology by student teachers
in favor of dimensional measurement. It also recom-
mended the necessity of employing loT applications
to develop design thinking among student teachers.
The study of Hassaneen (2020) showed that the loT
worked on individualizing education and considered
individual differences among learners and enhances
the freedom of learning. The loT is an important factor
in the development of educational systems.

The results of the study of Al-Kharousi et al. (2020) also
confirmed the necessity of providing student teachers
with the concepts of the Fourth Industrial Revolution
and enabling them to employ its technologies be-
cause of their importance in making them able to man-
age the future and prepare to deal with it, to improve
their teaching performance and to develop their ability
to deal with modern technologies. The study of Zer-
rougui and Valta (2020) also recommended the impor-
tance of teacher training on employing technology and
smart systems to keep pace with the developments
resulting from artificial intelligence and qualifying him
educationally and technologically. The results of the
study of Abdel Hamid (2021) showed that there was
an effect of the training program through employing
an educational environment based on the oT in favor
of the dimensional application. It also recommended
conducting research on a training program based on
loT applications to develop their use and direction
among teachers.

The results of the exploratory study conducted by
Ahmed et al. (2021) on a sample of educational tech-
nology students at the College of Education showed
that approximately 89% of them did not know what the
|oT is. The study of Lyu and Wang (2021) conclud-
ed that teachers can develop more flexible teaching
strategies and tools for accurately assessing students’
performance based on the loT theories. The results of
their study also provided a theoretical contribution to
the application of the 10T in the design of teaching. The
study of Veiga and Andrade (2021) showed that infor-
mation and communication technology had a positive
impact on motivating teachers and their participation.
The results of the study of Gad (2022) showed that
most of the faculty members have a training need on
the loT applications.

7. The Study Method and Procedures

For the purpose of implementing the research treat-
ment of the subject of the study problem and achiev-
ing its objectives, the descriptive-analytical approach
was used in order to determine the gap in teachers’
knowledge and skills about the 10T and their educa-
tional applications and to develop the educational de-
sign of the training program. The quasi-experimental
approach was also used to verify the effectiveness of
the application of the training program in developing
the employment of the loT and its educational appli-
cations for teachers enrolled in the higher diploma in
digital skills through training them remotely through a
virtual class in the learning management system avail-
able from the university.

7.1. Variables of the Study

The independent variable

The training program in the concepts and employabil-
ity of skills, the loT in education.

7.2. The Dependent Variables

(1) Developing knowledge related to the loT and its
educational applications,

(2) Developing practical skills to employ loT applica-
tions in education.

7.3. Research Community

The research community represents male and female
teachers enrolled in the Diploma of Digital Skills, which
was implemented at Imam Abdul Rahman bin Faisal
University (IAU) in the Kingdom of Saudi Arabia. It was
conducted during the second semester of the aca-
demic year 2021/2022. They were multidisciplinary
and work in the general education stages. Their ed-
ucational and age characteristics vary. They were
enrolled in the study because they needed a number
of digital skills to improve educational work after com-
pleting their diploma.

7.4. Sample of the Study

The sample on which the research was applied rep-
resents a group of teachers enrolled in the Digital
Skills Diploma, and their number was (27) teachers
and teachers were chosen on purpose. Their ages
range between (31-47). 67.4% of them were males,
32.6% were females. Their scientific specializations
vary between social and natural sciences, languages,
and Islamic sciences. They work in different stages of
public education between primary, intermediate, and
secondary levels.

7.5. Experimental Design of the Study

One-Group pre-posttest design was used, where the
research group was selected from teachers enrolled
in the Diploma in Digital Skills at Imam Abdul Rahman
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bin Faisal University (IAU). The pre - posttest of the
study instruments was applied to the experimental

Table 1
The Experimental Design of the Study

research group, and the following Table 1 shows the
experimental design of the research:

Pretest Treatment

Post test

1. cognitive test
2. self-esteem scale of the internet
of things skills

Study of the experimental group of the distance training
program through the virtual classrooms of the University’s
Learning Management System (LMS)

1. cognitive test
2. self-esteem scale of the internet
of things skills

8. Limits of the Study

8.1. Subject Limits

The current study was limited to studying the impact of
a distance training program through a virtual class to
develop and develop the loT employment on teachers’
educational work.

8.2. Human Limits

This study was limited to male and female teachers
enrolled in the Diploma in Digital Skills implemented
by Imam Abdul Rahman bin Faisal University (IAU).
8.3. Spatial Limits

It was implemented through the Learning Manage-
ment System (LMS) of Imam Abdul Rahman bin Faisal
University (IAU).

8.4. Time Limits

The research was conducted during the second se-
mester of the academic year 2021/2022 AD

8.5. Instruments

For the purpose of achieving the objectives of the re-
search, the researcher prepared two tests:

Cognitive Test in the Concepts of the loT: The test
is designed and prepared with the aim of measur-
ing teachers’ mastery of the concepts of the loT and
their applications in the educational process. The
previous literature was consulted as the in the stud-
ies of (Al-Aklabi, 2019; Abdulhamid, 2021; Bajracha-
rya et al., 2018; Fragou & Mavroudi 2020; Mershad &
Wakim, 2018). The researcher benefited from them in
formulating the test items in an objective way. Multi-
ple choice, measuring cognitive aspects according to
Bloom’s classification of “understanding - application
- analysis - structure, evaluation”; the test covered the
elements of the training program’s content in the con-
cepts of the loT and its educational applications. The
test instructions were formulated in simple and clear
sentences that explained how to answer his questions.
The test included (40) items in its final form of the type
of multiple choice. A score of “one” was assigned to
the correct answer to the item, while a score of “zero”
was assigned to the wrong answer, and the test was

answered and corrected electronically, and the total
test score consisted of (40) degrees.
The validity of the content or the structural validity of
the test was confirmed. The test was validated by a
panel of from faculty members in the area of education.
They were requested to give their observations about
the wording of the questions, linguistic integrity, the
suitability of the question to the objective it measured,
the questions covering all the elements of the train-
ing program, the scientific accuracy of its formulation,
and the appropriateness of the number of test items.
The necessary modifications were made according to
their opinions. The researcher also calculated the in-
ternal validity of the test by calculating the matrix of
correlation coefficients between the test phrases and
the total score of the test. The values of the correlation
coefficients ranged between (0.486-0.873), and they
were significant values at the level (0.01) and they in-
dicate the extent of the consistency of the internal con-
struction of the cognitive test. The reliability of the test
was calculated using the “Cronbach’s alpha” reliability
coefficient. The value of the reliability coefficient was
equal to (0.91), which was an acceptable value for
the purpose of the current research. The difficulty and
discrimination coefficients were also calculated for the
test items, so that four items of the test were reformu-
lated with a coefficient of discrimination less than 0.20,
and thus the test in its final form consists of (40) items
valid for use for the purpose of the current research.
Self-esteem Scale of loT Skills: The aim was to mea-
sure the self-esteem of IoT skills (performing practic-
es) in employing the |oT in education, in three areas:
e Operational Technical Skills, which includes 10 sub-
skills.
¢ |nformational Skills, which includes 7 sub-skills.
e Communications Skills, which includes 5 sub-skills.
e The scale of the skills was built based on the
previous studies (e.g., Al-Aklabi, 2019; Abdel
Hamid 2021; Bajracharya et al., 2018; ; Fragou &
Mavroudi, 2020; Mershad & Wakim, 2018). The
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teacher’s skill performance was evaluated on a five-
point scale: professional performance, estimated at
5 degrees, proficient performance, estimated at 4
degrees, Partially Proficient performance, estimated
at 3 degrees, and non-proficient performance,
estimated at 3 degrees. 2 marks, completely sloppy
performance (poor) andis estimated at 1 point, | don’t
have the skill was not given a mark. Where the skill
performance assessment scale included (22) sub-
skills, so the maximum score of the skill performance
assessment scale becomes = 110 degrees, which
reflects the professional (excellent) performance
of the teacher in employability of loT employability
skills in the classroom, and the minimum degree
= 22 degrees, which expresses the incomplete
(poor) performance of the teacher on the loT
employability skills and its educational applications.
To calculate the validity of the skill performance eval-
uation scale, it was presented to a group of special-
ists to determine its suitability for the purpose of the
current research, the accuracy of its formulation, and
its comprehensiveness of the skills represented in it.
The necessary modifications were made in the light of
the experts’ opinions. The internal validity of the scale
was also calculated by calculating the matrix of cor-
relation coefficients between the sub-skills and their
total score. The values of the correlation coefficients
ranged between (0.391-0.924), which were signifi-
cant values at the level (0.01) and indicated the extent
of the consistency of the internal construction of the
scale. The stability of the scale was calculated using
the “Alpha-Cronbach” coefficient of reliability, and its
value was (0.896), which indicated the stability of the
scale. Thus, the Self-esteem Scale of loT skills in its
final form was valid for use for the purpose of the cur-
rent research.

9. Results

9.1. The Result of the First Question

what is the image of the training program designed for
teachers in the field of employing the loT for educa-
tional work?

The training program has been designed in the field
of employing the loT in educational work for training
teachers on its content remotely through a virtual class-
room in the university’s Learning Management System
(LMS). This is according to the general model for the
design of educational and training programs (ADDIE).
This model was applied in the following stages:
Analysis Stage: At this stage, the needs of the train-
ees were identified. They are teachers enrolled in the

Diploma in Digital Skills at Imam Abdulrahman bin Fais-
al University, their ages range between (31- 47) and
their scientific specializations vary between social and
natural sciences, languages, and Islamic sciences.
They also work in different stages of public education
between primary, intermediate, and secondary levels,
and the general objective of training has been deter-
mined, which is to develop teachers’ loT employability
skills. The training tool, represented by a virtual class,
was identified to carry out the training sessions. As for
the training content, it was identified in 3 areas. The first
was about knowledge related to the loT. The second
was about the employment of loT applications in ed-
ucational work. The third area was related to practical
practices / actual applications of the uses of the loT.
Design Stage: The researcher designed the training
package and sessions according to the terms and
standards of educational design in terms of title, in-
troduction, objectives and the content of the training
package, training activities and enriching learning
resources. Training content design: The visualization
was built according to previous studies that dealt with
the topic (e.g., Al-Aklabi, 2019; Abdel Hamid, 2021;
Bajracharya et al., 2018; Mershad & Wakim, 2018).
Development Stage: At this stage, the training pro-
cessing file was produced in the form of an electronic
training package in the form of a file (PDF) and also
uploaded to the Learning Management System (LMS)
of Imam Abdulrahman bin Faisal University for the pur-
pose of documenting the training production. It is easy
to browse through the trainees’ personal computer or
smart devices through the virtual classroom distance
training platform. The researcher obtained information
related to the subject of the training program through
electronic information sources available on the univer-
sity’s databases and the Internet.

Implementation Stage: The training program was
implemented through a number of procedures and
training activities through the virtual classroom on the
learning management system, where the pre-test was
carried out electronically for the trainees before the
start of the training sessions and after that the imple-
mentation of the training sessions and activities began
remotely, so the trainees were introduced cognitive
and applied aspects of the loT and areas of use in
educational work. This was done through (6) training
lectures (theoretically and practically) in (3) weeks.
Each training lecture took two hours simultaneously.
This was implemented during the second semester
of the academic year 2021/2022 AD, after which the
post-test was applied electronically to a sample.
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Evaluation Stage: The two types of formative evalu-
ation and final evaluation were used in the empirical
treatment of the topic of the research problem, where
the formative evaluation was attached to adjusting
the training program and its implementation require-
ments and content in its initial form by presenting itto a
group of experts with the evaluation continuing during
the experiment process. The final evaluation dealt with
during the evaluation of the performance of the train-
ees after the end of implementation.

Thus, the first question of the research questions, re-
lated to building the training program in the field of
employing the loT in educational work, was answered,
according to the general model for the design of edu-

cational and training programs (ADDIE). This training
program was implemented on the research sample to
verify its effectiveness in developing skills teachers
have loT as will be evident from the answer to the fol-
lowing research questions.

9.2. The Results of the Second Question

What is the effect of applying the distance training pro-
gram in developing the cognitive dimension of teach-
ers in employing the IoT in educational work?

To answer this question, the mean, standard deviation,
and (t) value of the scores of the trainees in the experi-
mental group were calculated in the pre- and post-test
in the cognitive test in the concepts of loT for educa-
tional use. Table 2 illustrates these results.

Table 2
The Mean Scores of the Pre-test and Post-test in the Experimental Group
Pretest Posttest
Test df T Sig (n2) Effect
Mean SD Mean SD size
Cognitive test scores on concepts ofthe 15 ) 349 3470 287 26 2109 0000 0909 large

internet of things (40 degrees)

The results are also shown in Figure 1.

Figure 1
The Mean of the Pre- and Post-test in Knowledge of the Internet of

Things

34.7
16.22
Pre-test Post-test

The results presented in Table 2 and Figure 1 show
that there is a statistically significant difference be-
tween the performance of the trainees in the experi-
mental group in their scores of the pre and post cogni-
tive test, in favor of their performance in the post test.
The mean of their performance in the pre-cognitive
test was (16.22) with a standard deviation of (3.11),
while the mean of their performance in the post-appli-
cation of the cognitive test was (34.70) with a standard

deviation of (2.87). This means that the training pro-
gram was effective in developing teachers’ knowledge
of the concepts of the loT and its educational applica-
tions. Also, the effect size of the difference between
the mean scores of the pre- and post-test of the exper-
imental group in knowledge of the loT was calculat-
ed using Cohen’s equation (d) for correlated samples
(Cohen, 1988), and the value of “eta” (n) was 0.953,
and the value of the square of eta (n2) 0.909, which in-
dicate a large effect size. This indicates the existence
of a “large effect size” of the training program on de-
veloping teachers’ knowledge of the concepts of the
loT and its educational applications.

The results of the third question: What is the effect of
applying a training program on developing the prac-
tical skills of teachers in employing the IoT in educa-
tional work?

To answer this question, the mean, standard deviation,
and (t) value of the scores of the trainees in the ex-
perimental group were calculated in the pre and post
applications on the 10T self-assessment scale. The re-
sults are shown in Table 3

Table 3
The Mean Scores of the Two Applications, the Pre- and Post- applications of the Trainees in the Experimental Group
Pretest Posttest
Test Df T Sig (n2) Effect
Mean SD Mean SD size
Self-esteem Scale of intemet of things 3748 996 9956  6.04 26 3135 0000 0937 large

skills (110 Degrees)

The results are also shown in Figure 2
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Figure 2
The Mean Scores of the Pre- and Post-test in the Self-esteem Scale
of Internet of Things Skills

99.56
37.48
Pre-test Post-test

The results presented in Table 3 and Figure 2 show
that there is a statistically significant difference be-
tween the performance of the trainees in the exper-
imental group in their scores in the scale of self-as-
sessment of 10T skills in the pre and post applications,
in favor of their performance in the post application.
The mean of their performance in the pre-application
on the self-assessment scale for 10T skills was (37.48)
with a standard deviation of (9.96), while the mean
of their performance in the post-application on the
self-assessment scale for loT skills was (99.56) with a
standard deviation of (99.56) 6.04). This means that
the training program is effective in developing teach-
ers’ practical/performance skills for using the loT and
employing them in educational work.

Also, the effect size of the difference between the
mean scores of the pre- and post-tests of the ex-
perimental group trainees in the loT self-assessment
scale was calculated using Cohen’s equation (d) for
correlated samples (Cohen, 1988). The value of “eta”
(n) was 0.968 and the value of (eta square) (n2) was
0.937, which is a value with a large effect size. This in-
dicates a significant impact of the training program in
developing practical/performance skills for using the
loT and employing them in educational work.

10. Discussion

The results of the research revealed the existence of
“large effect size” which indicate the effectiveness of the
training program in developing teachers’ knowledge,
the research sample, in the concepts of the loT and
their use in educational work. Also, the development of
teachers’ practical/performance skills for using the 10T
and their use in educational work. The teachers’ perfor-
mance improved in the post-application in the cognitive
test in the concepts of the loT, and in the Self-esteem
Scale of loT skills to perform some educational work.
This result explains that the design of the package and
the training sessions were carried out in accordance

with the terms and standards of the educational de-
sign, where the content of the training package includ-
ed the knowledge related to the loT and its applica-
tions in educational work, and actual practices of the
uses of the loT in education. The training content also
included many training activities and sources enriched
learning. All of this contributed to the development of
trainees’ knowledge about the concepts of the loT and
their educational applications. On the other hand, the
method of implementing training sessions through the
virtual classroom helped in improving teachers’ knowl-
edge and skills, acquiring training content, and prac-
ticing their training activities and tasks easily.

When the training and distance education was planned
in the analysis phase, the training need was carefully
identified. Planning was considered to overcome the
obstacles that teachers might face during training in
practical skills to employ the loT. This is confirmed by
previous studies that good planning and considering
the potential obstacles to distance training contribute
to the success of the organization’s training programs
when using distance training and education (Cho &
Berge, 2002; Saidova & Staricoff, 2022).

On the other hand, the design phase of the training
program considered the criteria for effective design
of training programs. The continuous evaluation of
learning tasks and activities was employed. The ef-
fective feedback was provided to teachers during the
distance training process. This contributed to improv-
ing training outcomes and providing teachers with loT
skills. This is confirmed by the results of previous stud-
ies that a good design of distance learning teacher
training programs improves their skills in information
and communication technology (Gerona & Bautista,
2022). The design of a virtual learning environment
in light of the requirements of distance learning has
contributed effectively to the development of skills.
(Alobeid Allah et al., 2022).

Also, our results are in line with the results of previ-
ous studies (e.g., Abdul Raouf, 2020; Alalouny, 2022;
Gad, 2022) which showed that teacher training on the
concepts of the 10T has a significant impact on teach-
ers’ teaching and skills performance, and teachers’
acceptance of employing technology loT to serve ed-
ucational tasks.

11. Conclusion

The results revealed a positive and large effect of the
training program that was prepared for the develop-
ment of teachers’ knowledge and skills about employ-
ing loT in educational settings The study yields some
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conclusions. First, the loT has the ability to change
learning and teaching patterns dramatically. Second,
the loT applications can improve the learning experi-
ence, individualize learning, consider individual differ-
ences among learners, and enhance the freedom of
learning. Third, the loT also has an effective contribu-
tion to the development of educational institutions and
their systems. The study also concluded that employ-
ing the loT in education, teachers will be able to effec-
tively manage the classroom, teachers will have a new
way to manage classrooms using advanced tools, and
teachers will be able to change the way they interact
with students with the help of digital technologies de-
veloped as a result of 0T applications.

12. Recommendations and Future Studies
Based on the results of this study, a set of recommen-
dations and educational applications are present-
ed. These recommendations are hopefully will be as
practical applications that help teachers and those in
charge of educational institutions in developing the
teaching and learning organization. the study recom-
mends the following:

e Developing awareness among teachers and
leaders of educational institutions of the uses of
the loT in accomplishing education tasks and
developing educational services through more
design and implementation of training programs
and specialized seminars.

® Increasing awareness among secondary school
students of the applications of the loT and their
importance in developing many aspects of life,
and the necessity of their orientation to study this
specialty in their university studies.

e The importance of training teachers and qualifying
them educationally and technologically on the use of
smart systems in education and keeping pace with
the resulting developments in learning theories and
educational products under artificial intelligence.

e The necessity of providing teachers with the
concepts of the Fourth Industrial Revolution and
enabling them to employ its technologies because
of their importance in improving their teaching
performance, developing more flexible teaching
strategies, and tools for evaluating students’
performance, as well as developing their abilities to
deal with modern technologies.

e The study also recommends conducting more
research and future studies that deal with the
relationship between the services of the loT and
its applications and the completion of the work of

educational institutions and their routine tasks.
As well as conducting research on the impact
of developing students’ knowledge and skills in
employing the loT on their academic performance
and innovations in the practices of educational
activities.
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