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ABSTRACT

Arabic is one of the most important living languages spoken by more than 300 million people worldwide: its vast literature spanning various fields
attracts researchers interested in translating it into different languages. However, despite this extensive body of literature, it has not been featured in
an Arabic bibliometric study that reveals the extent to which these studies address Arabic and the hot research topics therein. This research aims to
investigate the prominence of Arabic literature that has either been translated or studied from the perspective of translation studies published in scientific
journals indexed in global databases, and to identify the most prominent research issues addressed thereby. To achieve this, the researcher extracted
research literature from the Scopus database for the period 2000- 2024 and used various bibliometric measures to determine the profuseness of
authors, regions, countries, and institutions to identify the most productive works in the study of Arabic literature. The results revealed a notable
surge in the volume of research output from 15 papers annually in 2000 to 458 papers in 2024, reflecting the growing academic interest in this field
of knowledge. The study identified four main axes representing research trends in Arabic translation studies: first, theoretical and practical, second,
linguistic, third, cultural and cognitive, and fourth, translation technology and its auxiliary tools. The results showed diversity in research approaches,
with predominantly applied and descriptive studies, while a relative deficiency was observed in theoretical studies with an epistemological dimension.
The study also monitored a qualitative shift in research trends from purely linguistic aspects to cultural, technological, and cognitive dimensions
of translation. The research concluded that Arabic translation studies are witnessing clear growth that responds to contemporary academic and
professional requirements with the need to enhance research efforts in the fields of theorization and authentication, develop Arabic-specific machine

translation techniques, and strengthen integration between different approaches to translation issues.

Keywords: Translation studies, Scopus, research trends, content analysis, academic publishing
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el @ Slaayd gl Saljiall bl i dals ool
edledly il ells (né Loy adlell calite (b dalaill
il soinally dralell Glolllg diigilall giligllg
lim (b dypiogaly dulps <l Jelg .(Thawabteh, 2018)
wilgaall s3ayg sdago Gilalail e wadiy ol ooy Joll
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Sl (Zu LS ,(Aryadust, 2020; Tobin, 2002) cilpeigell
ol elli Jio dlols pué Ciloglen (ke (sgiai (il Cidllaoll
0o g @i il ol sdilias Silals ol Gadle (e sgiai Al
lgizhsi Cixeiul (ull dralell §lygdl Gyl 38 il
aJaiaug Liad dralell daljil Gloual cllsg Scopus Jub (o
of dyjulaidll yguisio vos&i ol g §yguisinll idlaoll
Galgiil ellsg iy jalaidll dalio lgilialiiue H94i lg rduyell
gl dlysll Julaill (a padiiuedl golipdl dpa go
Siull daaliaodl Saloddll

Slibll e Jgaaall Scopus <alily ssels b Gyl spal
sl JUi o el lig . pleiadll Yooy dlall Kl
H(dsildggull) dsdhinll Cilyigoll go dyilll llhiasll
TITLE-ABS-KEY ( "Arabic”) AND (translat* OR inter
pret* OR “automated translation” OR “Al-assisted
translation” OR “speech translation” OR “text
translation” ) AND (PUBYEAR > 2000 AND PUBYEAR
<2025) AND LIMIT-TO (SUBJAREA , “ARTS")
OR LIMIT-TO (SUBJAREA , “SOCI”) AND LIMIT-
TO (DOCTYPE , "ar”) AND LIMIT-TO (LANGUAGE
(", "English

ou Lo syiall Jua i lay 3,023 e Giaddl Jouds sag
.2024-2000

:Judaull aol.i;.!

van Eck & J VOWSviewer aolipy (dlall Syl psaiwl
dosiiuall dugulall Calgs il jul o 321 9 (2017) Waltman
l3a e3diugg .dielelly dypiogiludl Gilibdl Juai (naé
Mapping) dsasall hilyll @uw) (né galy St golip
dplidl oga a eguu 3 (Knowledge Domains
Apilig 8ylie i8Il juinill daegly splgall Golailly dralell
dapriuall Alildl (e by daliell ddadl Cileguagallg
Jdo dpolall Gloglaonll sclgd (o
Science

Web ofg Scopus

Julaill (o padiaud dipog digs 1ol VOSviewer aoliy sai
van Eck dpalall Silibull dréyenll hilall auyg ssyiogilull
Ciles dalles (e dipsds golipdl jrosy .(2017) & Waltman
Scopus Jio Jlily sclgd (o daliiwell Glibdl o 68
jui dualg didpe hiljy (| lgligaig /Web of Scienceg
oS sJgally Cibuwgoll dpalell 8jliallg iualdall Cilolgul
oo |3 dali] 8l piiill dgegly guialild (lgall Ggleill jpi
ol yghy aolipll Hlo vdpegill dnlll po Ll wdsadll dall
asiy Lod opdnill dycgly Cigaull dpalall Calslguinimll duuig
sp3ai (16 scbuy 3l podll sdnbiaall Sleldl Jyai diilés]
aolipdl dgalg 3saig ool to (e 8ailudl dyiaddl Cilalaiall

udl Gbulysdl oia Casgig difeo duing dga of dlgal gl 183330
Jilgall ausaig uu_'uﬂ clsdll ©Exdig sdrayeoll hlaidll o4
Silpill suay dl daladl opsdll pildl Gl Glalgall o
dupiogdudl Glulyadl 3eig ol e ddall apalgall o
Sullaall hilja @uyg dralell Giljghill Julai ué dllea &l
yiall Algadll 3y3ai ke Gaialll aclusy Lo 99 sdydyaal
.(Van Raan, 2004) dl4aiuo dying hgha alyislg

oo dapiluedl Glibdl Judai gdl Slbawlpsdl odcay il
Web of Scienceg Scopus Jis drolell Cilogleosll sclga
Jio duauniio aolp plsaiwl gSoug sCore Collection
a9 drolell SBwadl Julail CiteSpaceg VOSviewer
sy3aig didyeoll Giljghill @il aouy Lo sdrdjeall hiljall
adall Gllaell g dgpsall Silelhaillg dygaoll paliall
VOSviewer aolip 2219 .(Glanzel & Moed, 2002) dalirall
lghijg eualaallg dnlisall iledsdl Julail digag dijo 8lsl
CiteSpace golip jlioy loiy sdralpeag dicgungo Jildlouy
ilalaill cabisisal ol pe Cilslguii ] Judai ge diysi
Zhang et) (ol all JLiidl s dialaall Siljghillg diaall
.(al., 2020

8acld Sl osaiul Ll dypiogalindl dwlsdl Guhilg
doayill Gbwlysy daleioll diiadl §lygdll e Sadll + Scopus
48,369 wuai spgun drolle 8acld Scopus saclag .dppell
laag) dralle Cilpaifo Gallog dya0 Lisy drale dyjgs
oim sxig .(2025 gilo 16 (ua duwai gégell Ho dilaadl
drole dupgd Gliloc Guhis dagyeall pslaoll o dxclall
loa sézalell Gillholl calite (né drossBil Cilalgoll daias
Sbalaiwall o wdil Glpie (dl ligigo dgung pégy
0o pu$ dxc b Cuosalwlg sdrarsBill Gilalgell dpalell
Mohsen, et al., 2024a; dasl_ull di i ogluull ilwlyall
oo suaell o @09 ,Aryadust(2023) & 2024b; 2025; Zu
o latuadl cilibudl (e dsle soisi dijiogdud! Cibulyall
4l /Web of Science Core Collection pglell dui é:cla
dsaasye baclill osm §dl ells Scopus sxcld olaaiuml Lyl Ll
pagi b lio dig) pglell dlud sxcld (o gugl lguipgag
alite (a dupell dalll glid (il Cibulysld Jeudil ilily
Sl Jujid oo sl daba) guedlall piill Salio
JHlai qolp 2o Galgid Gilapuiiy saclall ol (o dajriuall
.VOSviewerg CiteSpace Jio drolell Giléuull

e Lgilgindl thas dualell Giullaadl (ale 13gaai liday j4y
ey Lo ol alell ebaill (s dolpa 8l drele diagio
Jiljguiiog widll Jouaag il cadlay glpadll dealyes

4 ©.1 332ll .4 slaoll | diguyilly dxibusill pglall Juasd (1 goapllac plodll daola dlao



dupiogili dalys sdeayill Cibulys Cilusl (na duypell

2026 /(jowao 2000

6.32 191 2019

8.01 242 2020

748 226 2021

10.59 320 2022

13.23 400 2023

15.156 458 2024

Gleioll (uiadl alidl (ua Usgalo Tighi Joaall laa jghy
udl 2000 (o siall Jula Gupell @llell a doayill Ciluwlyag
dging dayg 15 jolaiy Ul dilell gualgio aliil 6jiall culsy 2024
yaialg (Gpall dleal go 0,50% duuis) 2000 ple Ligiuw
@l 3ol o Jodll saell Jua by dighy 5uigs godll
loiys .2008 olc (pia dyiny déjg 56 (soimll aliigll jolaiy
aliidll (na diegi 8jas 2015 (| 2011 Go spall Cingsds
6ol dilall jala Lginw 6)guitiall Glygdll sac jolai 3] r piaull
spabll Lol .(3,37% duuiy ddjg 102) 2012 ole o lodll
aliill cacliai 3] Jlacbaa 2019 ple dio ilsy 2aa daaall
goill na poiuul @i (% 6,32) dajg 191 ] Jsas] pud JSuin
3142024 - 2023 role Gy Ugiuw déjg 400 jolaisl gjluiall
15,15%) dyiny dajg 458 (all Juasl 2024 olc na dig)s gl
134ljio Lolaial pudsay Lo (lgh8 spall Jula qlidl (alloal oo
dylatwly sduyell dogsBill bluglll (ua deayill Giluwlysg
0img .dradll dalgell pac s doayill (le (rolitall bl
adl o3 lo go Guuii danyill Cilwlys (s drolitell 83041
stho gai ua daayill bl ol go .(2022) Munday et al
rolgidill 08l g deayill Gibwlys (e cdlnll 654 dayii

-doayill 6puig 65Lj oo jie M

1 g
\geld ladg ayoll g (o Ayomyill wlulal) gdau) plisl

Al (N5 e des il sl ol Jisal) B gai

e Total

SIS IR S AR SV R A VA S A A S I S IR S S R I SR R S R S

Juaill sé Eigadl J81 dualiaodl caledddl Judaiy Saldl ela
Jileguagall dajeoy (usy 3l Jodl JIgudl e diladd
Jogh Julail |a.ﬂ.u rghig «8)lidall Cigadl Ju 85 bl dyingl

(2)‘o.oJ(L€.u.L| |u1.n Los sduuuydy Culia Sl

lo gag ssadll Cilgsdll Gasy dijlae L plxitwdl dlguw
ibawaiill caliae é guialdl gu Eoud aolpdl jidl aal aleay
CSV danai calall Jjig » Scopus gégs o aliludl Cunyaiul
VOWSviewer (syiogiludl Julaill qolipy depa go Galgiyl
WOxalgally Dl glgies Gleii Gilily 8ac calall Joulug
il disg s pdnill clegg sdunliaall Ciloddllg saliiusllg
sale lapég dmladl galpog wusag ol Cibslgdiwalg
dilegragall Joutid (dlall Sall casm go cwulidy bog Judaill
K5 go sduell Culolis il Glwlpall (aa 8ailudl diaull
Joadlg pinill gladug sdupell Wlsaiwl sill piill salio
Slalpall (ré dpell Clolis il ilbwladl (b 8lje 58l

gullg dupell Go doqyill Suay (adll

Lgisinsiliog afliill yayc .5

dxiadl gljall

dyyell dalll ey Uay 3,023 pini e dwlpall ailii pghi
i plocdll §ag gjgii Lole 25 Jula dponyill Cibwlall aa
(1) Jsuidlg (1) Joaall

1J9xa
wlgel) aag ayyell \gllg (o donyill vilulyal) gdanl 2l

il 8yguiniall Glyodll 35 elall

0.50 15 2000

0.96 29 2001

0.79 24 2002

0.69 21 2003

0.96 29 2004

0.83 25 2005

1.12 34 2006

1.22 37 2007

1.85 56 2008

169 51 2009

1.29 39 2010

2.45 74 2011

3.37 102 2012

301 91 2013

3.11 94 2014

3.07 99 2015

3.97 120 2016

4.04 122 2017

410 124 2018
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dalhg dajeoll gjluionll johill Jb g dalyy sealeall
ahgig .6xaiuall Ailalhiaall go Joleill 8poiuwoll duyell
Julail dysall Gliludll Gilgsl degoasll odm (ud Ciluwlyall
g gt Lo sdoajill jie Lgidlgaig dulallg dygaill (sl
ailgsl pghig (soelll Jaill Bl Gocl aga

dialaill ilgall) Ll :elpaill degoaoll
(drayenllg

galaill §lowdl (spindl paiell degonsll o oigi
&.gglb.a.”cl.'ﬂjl.e.og (oA_J.'i.oJ|;||:L6$ MJaia rdoayill gl.d)_v.oﬂg
oSy gl dradlly s pilogleall Gasillg dalgell pac (pa
cuyailly (el Jualill Jula o cileladll odo pghi lgy
digglly doayill Gu 8xdeall dalell né Giayig . peiwall
dalaill Cilgaall go Joleiy ol @ayioll glay cayg sdralaill
Siljpaill Llaal s3uaii bos .dalidell calalll G drogalasllg
vaill (b lopili 5309 sdaajill (i draglossdllg dralaill
degoaolloim lgig sdasrgluall dalaill né apalig @ajioll
wogaill Jai (a diledllg daqyill cilalal Lok bleial
(oJLv_” Ju doayill gjl.u.b;.”g uu.ub.” Gloudl daulys &0
Allaall go (alailly aapeall Jolill (na layily uyell
Jgasll pe spadll

8acblurall Cilgsllg Laglgikill :cla)jll degonall
b dlsall dljghillg diaill cilgall degaaall oda Joliii
lginhily &l doayill Cilaphi (s Sais deaill Jlo
Ga9 gilajio andig wdupell dzlll go lgilsl jghig dalivall
Silaog Guyaig Ldralaill dociloallg dutludlg dasll yules
sl @agiall dnliil oo 3ji (uill sacburall doayill (ilgslg
pasll a Jilgll Glogleall pan go Joleill (ué oxcluig
libull sclgag Ldoayill 85815 ibish Bigi los . wdyll
doayill 6592 Gruail rlgahgig lgily drag wdalhiaoll
B3l Jlao o dhdiaall Giljghill Capdiuig lgaluilg
ude gagiall lopilig deuhll dalll Ciluaig (clibuadll
03m lgayhi aill yajallg Cilaaill s go sdeayill dclisa
gupall Gludl (b ddlll lbiall

Uagio lasiiai dhyjall (na dosiiall olod il pudei /jlab
hlisis daayill 910 (ul jop paadll pollla sdyals slayl 13
glsadll (! bl (sgelll Jaill spao jolaiy (nelslg (58
ibwilll paiell () pdns paddll oelll Lal .cayllillg
easiell dronl ljpo danjill dilac (na j3aiell alaillg
iy .pagaill (rap Jabi spae guilg Jela palad hugd
als Jualgi 8lslg sjey plais dalll (dlaipdl Holll Jiey
Lelleidil ST Broc Logs ulhii dnls pailadg ouilgs
dinaall Gldaillg bagleidill (adl Gjdll golll jop G (na
Bpalasll droayill duwylosll oo fjais 4 Iz Capal il

2 Jsuh
o= gl &gonyill wluljall 98 sailudl &danll wlegagoll
(&)= eayiog VOWSviewer (o gyaiano) dunysly

s s
e o
e &
2 B
o o
aam )
o= Aaal
[ - Py
& =
=n Ay @
) o
i
P e & | 4 ~
L J Y
@
e
™

0o donyilly dalaiall Cilulpll (spoglull Jalaill sghi
dhypall puday LT (2) Jbll g sylodl dpyall nlls
dnagiall Glagiaill guley s wdoayill Glwljal dogalaall
g lgoshit a7 Eun i Jaall b dgyall Sigall
ligae Jioy lgio S dalive loll jiali duu) Lilegano
dyhill wiilgall) doagill iclpoall dcgoaoll
(dxduhillg

doayill ilulysd il g sphill all degoarall oda Jioi
dai gull dyphilly dgioll guandll Joa jgaeiig sduyell
joaall Iia aa Gigadl Joliti ulelll Gu Jaill diloc
lging dsgelll Gilyphill go leag dalidall doapill Gilyhi
SWaL 4ol eleinl go sdibalgillg dralaill Blhill Gl
ddlloa Cilisai aphi ull declsatlly dusdll Gaguaill deayi
oo dalisall deayill gl (i Doy led dpglulg
duulioll dayilyitud! jLial drale saplig wapaig galdd
degoaoll oda (slgig .casgiuall jggoally yaill ggi
dyiillg dyolall el b dnnadioll daayilly dals & lic
Gl doqyill 8392 paleo (le jud)i go slapég drigilallg
(aibuwddl wailgall) delll :ddlaipll degoaoll

ow Jiill aldly dygelll cilsilell e deganall oo j4
laill Jylaill (a §asii Gua sdalizell dilulll ehill
ude catliadllg aslinill dagl swayl (spadll cilelllg dupell Gu
JSuiny eigig -dlUallg cudyilly capally Ciguall Ciligiuse
IHai lgdlg duyell o deayill (o dygelll Giligenll pala
allilg allhuaoll blaa Jolidi LS wdug)gly sigll Calelll
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ude <3 Js lad$ clslgadiindll sace slj LodSa sduiagll da)gll
il goizell huug ua lmjou (5309 drolell dajgll 6592
Ul &1 alslguininll duii jghig .(Mohsen et al., 2025)
Josallg wulslguiiwdll (o 88 degoas Cisuaa dyiag Lalygl

A3 lguininl (e dll Glagy (3) by JSuidlg (2) @by

oo J$ @il jiei Sadl e s dalaiwell piliill odag
Jlakidl dayes (na (2021 El-Karhilig ;2018 Thawabteh)
Ay pio gl Sluwlpsdl JUa o dpoapill Slalysdd ddagll

Sl Lguaiau |

8392 | poid (il dupiell Jolgell sal b lgudiiwdll Sei

2 Jgxa
Vsl sl gde Bl ety a i

Gilslgadiiadl sac yaiaill cleg

daulpadl glgic

algoll el

Calibration of the SLEUTH urban

454 Computers, Environment and Urban Systems growth model for Lisbon and Porto, Silva & Clarke (2002)
Portugal
Improving machine translation per-
310 Computational Linguistics formance by exploiting non-parallel Munteanu & Marcu (2005)
corpora
Translation techniques revisited: A . .
e Meta dynamic and functionalist approach Molina & Albir (2002)
- The daily spiritual experience scale:
234 Religions Overview and results Underwood (2011)
. L A Survey of Arabic Named Entity
185 Computational Linguistics Recognition and Classification Shaalan (2014)
P . Recognition of gestures in Arabic sign 3 .
173 Artificial Intelligence language using neuro-fuzzy systems Al-Jarrah & Halawani (2001)
Psychometric Properties of an Arabic ;
155 Research on Social Work Practice Version of the Depression Anxiety mgu;;aéabozlzlg?;;j’ Laube, &
Stress Scales (DASS) 9
Mental movements without mag-
147 Cognition nitude? A study of spatial biases in Pinhas & Fischer (2008)
symbolic arithmetic
146 Social Semiotics Reframing conflict in translation Baker (2007)
The coherence of the Arabic-Latin
142 Science in Context translation program in Toledo in the Burnett (2001)
twelfth century
L ’ Resumption, movement, and deriva- ~ Aoun, Choueiri, & Hornstein
120 Linguistic Inquiry tional economy (2007)
Bridging the language barrier: The ’
119 Health and Social Care in the Community use of interpreters in primary care Gerrish, Chau, Sobowale, &
; Birks (2004)
nursing
Image-based and sensor-based : .
116 IEEE Transactions on Human-Machine Systems approaches to arabic sign language Mohandes, Deriche, & Liu

recognition

(2014)
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Cilslgdiiadl sac yaiaidl cleg daulpadl glgic algall el
Stress, lexical focus, and segmental
106 Journal of Phonetics focus in English: Patterns of variation  de Jong (2004)
in vowel duration
100 Reading Research Quarterly In-betweenness: Religion and con- Sarroub (2002)
flicting visions of literacy
Cyberpsychology, Behavior, and Social Network-  Arabic validation of the internet .
97 ing addiction test Hawi (2013)
Parenting, role reversals and the
. ) preservation of cultural values among  Renzaho, McCabe, & Sains-
96 International Journal of Intercultural Relations Arabic speaking migrant families in bury (2011)
Melbourne, Australia
. Numeric comparison in a visual-
94 Cognition ly-guided manual reaching task Song & Nakayama (2008)
Muslim studies of hinduism? A
90 Iranian Studies reconsideration of Arabic and Persian  Ernst (2003)
translations from Indian languages
Preserved subliminal processing and
85 Archives of General Psychiatry impaired conscious access in schizo- Del Cul, Dehaene, & Leboy-

phrenia

er (2006)

#Jibalys dlao loag Scopus éxcla a duupgandl duyell
international dlao «ll3sg ,diysall Culell dyisydll dlaellg
gy (3) @d) Joaallg journal of arabic-english studies

cdoapill Slalys (ra dpell ik (dedll Salaall

Silaalys (ud Blgadsial 80l pbill dyeol
Lexllg dup=all Go doall

Jude gl Gdaell o degoao joru (3) JSuidl casndy
Jdaall pasy pghig lgdlg dujell o doquill Gluwlysa

3dox
\ale i) el il g el
dyianll 8gall ggoao ilslguinia ] 8yguiriodl Ghodll sac dlaall
15 366 74 Babel
5 346 25 Translator
0 263 24 Religions
2 227 20 Machine translation
9 187 71 Theory and practice in language studies
13 112 15 3l: Language, linguistics, literature
1 112 24 Journal of semitic studies
1 110 28 Journal of arabic literature
0 106 17 Arabic sciences and philosophy
8 102 30 Cogent arts and humanities
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0 98 18 Al-gantara
4 95 17 Sage open
0 85 17 Journal of north african studies
7 76 38 International journal of arabic-english studies
1 72 17 Arabica
4 63 31 Journal of language teaching and research
5 40 33 Dirasat: human and social sciences
4 37 33 Jordan journal of modern languages and literatures
1 35 20 Middle eastern literatures
9 31 35 World journal of english language
7 26 15 Eurasian journal of applied linguistics
0 25 15 Collectanea christiana Orientalia
0 3 15 Dragoman
3 S
[INENRTE T FEL PR FEVEWN |

jordan journaligf modern langu

cogent arts anel humanities

internationaljournal of arabi

dirasat: humafijand social scie tranglator

sagalopen

8& VOSviewer

dgiag 6)ljc Il Joadi

dualii] 8)lje | (3) (dpell JSuillg (4) @y Joaall iy
Sigadll sxe gl 3liLwl sdoaayill Gbalps (a Joadl pasy
hilgyll 6949 (citations) alslgudiiwdl s5c9 (documents)
10 el auargy (4) Joaallg .(total link strength) duloall

dJ.IJ.I 6cladg 6)lic Jogo

eurasian journal of applied li

theory and pragtice in languag

world journal of english langu

machine translation

3l: languageilinguistics, lit

journal of langUage teaching a

daayill Gilwlysg daleiall Cigadl o psdll cusaill i Baiy
Bable, $§ doayilli duaiiall Gilwlpdl cpai o oS
daleiollg dolell Gidaall 3 (na aly the Translator
Cule o b dpibni g dyelaiall Silulysdly gl wbiludlly
b oupgde e OB Lglel ol dpyall jauai (il Ciilaell
J2aai gl 63gaacdl Gilaell pasyl jogh 2o 4 Scopus 8xcla

olidg 033418 Joall yasgy go dijulaidll ol duyell
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Glodll dicgi b dulle 39 yghl Los Josdl G iaull
Jlao (nd lgeoii ibslgditudll 898 (o Jiod bjg.diinll
degoano jui 3] sduyell delll yUlg go deqpill Gilaulys
Sibwlysdl sae Sua o el dpaddl Lgilolguuly Jgadl oo
oo -Lgis dxindl hylgyll 898 of Cibwlisdl sac gl 8jguiniall
dliln & 698 aguagy pghy 3l Koyl Josdl osm jui
I3lguisivul 6919 8jguisio ddyg 232 Jaw Jua sJlasll 3a
sggall pusey o gmg 10,166 Jiols dulloa] halg) 694 go
oyl é dinlg dregsBall Ciluuwdall Lglsni il 8l
oolill JUa (o dualing deqyilly daleiall gyl jyjeil
b dpsgeull duall dllooll ulip .dpialy duye Jos go
201 lgud 8yguininll Glyodll sac @l 31 Lyl psrdio gégo
Jas Lo 10,125 cuels hulg) 8gdg I5lguisml 359 go déjg
b posa Jhall laa (na (olell Sl sljioll lgoes (e
Ml dpoapill Dbulpall lgolainlg sdsihgll Lgiliayiliwl
g dalaill 8)ljg osayi (sidl (vl Jugeill b (alaiy
Aoayill Gilaydl disgeull duyell dlaall

o Jraaiy U Gyl Gaalull é gaipell (adadl bLisill i
89819 dpaly Cuild (il duyall Josll pazy 4y pgii sall joall
il dgllg 8aniall dslanll Jio s sallell iadl sguirall s
1379 3o 67 Cilaw 8xaioll dslaodla .disypo il 63aioll
Sldlgll Silau Loy 4 2,682 Sisly hlg) 898 go sLubial
izl hlgy 698 go sLubial 1939 .I3iiws 126 aaiall
Oadull Gasgl (sispall gagall pléydll oim Gussi g+ 3,680
clou lgullg dupall (o danyilly ddleiall Cibuwlall pcs (b
afall Sllpidl el sdagpeell dallall Cileolall Jui oo
sl Jos Ziygh s . Jgall g0 juss 3323 laghuyi il dylgall
hulgy g9 ,Liilial 869 /I3iue 52 o (il pao Jio
g paal Jaghll aylill pusei olé)l aog + 3,603 Caaly
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ABSTRACT

This study analyzes how much educational activities in fourth-grade science textbooks in the Kingdom of Saudi Arabia incorporate multiple intelligence.
Using a descriptive-analytical approach, the present study focuses on naturalistic, visual, and kinesthetic types of intelligence, and employs a content
analysis instrument consisting of 27 indicators distributed across these three targeted types. The sample included all educational activities presented in
science textbooks from three academic terms (first, second, and third) of the 1446 AH academic year. A panel of specialists reviewed the instrument
and ensured its validity, and two independent coders calculated the agreement coefficient and verified its reliability. The results reveal that educational
activities that include the three types of intelligence were uncommon, with an overall average inclusion rate of (10.90%). Specifically, naturalistic,
visual, and kinesthetic types of intelligence were each at low levels, with average inclusion rates of (9.09%), (11.11%), and (12.50%), respectively. The
findings indicate that educational activities predominantly focus on theoretical content without adequately transforming it into interactive experiences
that cater to multiple intelligence. Based on these results, the study suggests increasing educational activities that support naturalistic, visual, and
kinesthetic types of intelligence and designing interactive learning tasks that align with learners’ aptitudes to promote effective and comprehensive
science education.

Keywords: Naturalistic Intelligence, Visual Intelligence, Kinesthetic Intelligence, Content Analysis, Science Learning,
Science Curriculum Design, Active Learning,
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woxeleioll oo dispall Gopall (aclyi draglei Giliayil il
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o spadl B3l hail drogleill dn g dll Guouai o Lo .2
s dlaial galyll caall pgle il
o gl B3l hoil dregleill dnduidll Grouai 5o Lo .3
sdlaiil galyll caall gle il

dulyall alsai .3

dhdnidll Guesai o e cageill Gl ddall dawlysdl Clasm
<B3llg s paphll B3l ssmiall Glsll bloidl dpoyleill
il dll galll Cauall pgle il (o (il <Bsllg sspayll

dssgeull duell dllonll

dulysll droni .4

Culglis ull dlasdl Cilulall (b Gadill sw b egai .1
dlapall pglell wiS (né dsasiall Gll3ll Grouai xo
il ]

dpogleill dhuiidll deyh Joa ddylai Jilpdige psai .2
nohi pcs Loy dalisell B3l bloidl lghbiml Sua oo
Jrogleill sginall

il caBiol ol ey (rale jguai cliy (ud Qilidll 341 .3
Gosall el dhuinil prosai (e Gualeall y)aig aoliall
dusyall

Jalpal daadl clulys (i lgio Galhill ooy sacls auii 4
.dalivs diaslei slgal gf (syal duulys

dsulysll 5932 .5

igudll decguagell sgaall Giouai idicgragall 3gaall 5.1
ispadl <Billg snauhll B3I 8ssiedl GBI hlail .1
gubidl sulll canll pgle uid ol g gdull <Billg
WJodll dididl Jguaall elldg wdysgeudl duyell dsloodl (b
SlBall Ualdl LAl sxég 21446 deihll (SJUT ,ailid]
8azl sdwlysdl odm a (USpll ispadl \rephll) didill

lgoal g0 waliguo

canll né pglell (sgine deph go bloilll 0o Galgii  *
Juioillg sewypilly sdbadell (e jJHp REVIETIIL
spadl

iyl go Jelaill phs duo ailyll cauall Cilh yghai  *
Jio dlegiago pgal lunlio (rephll B3 Joay oo
dufud] dodaidllg duall Gkl

pounll e dlajall osa (ns eolell alai saizy
Houai (na Lg)...a.lﬂ Bl doal jpu oo sCalosuacdlg
.c1alaall

dgdphig diloc dhuiil (l yosll 130 (s lhll gliag -+ @
dh il prosai (é bl Lglo gl Bl Jo bo
eolell

dhdiidll §gaina e Juaill paial :diogleill dhuuidll .2

souyadl d=alpo spugyadl Jalbs dhuinidll gaina sduibasinwull

Ui (sao dayeo (gl duwlpsdl oda casgi welld e cliag
wshll) 8sssioll lsll hloidl dpoleill dhdiidl
Jolig . dlaintll gilll cauall pgle (i é (pall sspaull
@i ddylai Cilily egadi (s dalpall ailii pgand of Glaldl
Opeleioll Abhlinl go cunliiy Loy sdpoyleill dhuinidll pohi

dpogleill dlasll 63592 (ruai ua @guug

duualyall dlsuiso .2

8jx8) dpbdll dpulsll Cagaunll (na pglall agio Jiey
ragy 3] seleill Gljlgo draiig (olell plaill cliy na dogo
ot bl I asgi drarlei dhail lgaas Lole (s9ino
I2ja drondeill dhdidll odm seig .drauhillg dihill (iilgall
Cilgsl I Gt Jibwg Lgig$ jolaid 3] «panll o Tjaiy A
s ] Ll Lo sglaadll Caljlgo peaig pgall jiei dpwbud
(2011) pulallsucg doga 33819 .(2017) 5uj 4lg (2003) pbs
lgioclgo (a0 e cadgii dhiidll ol dldles of (e
ude locly esiuy oo sgrelsioll gu disjall Gopall
cadlhll (s3] 8saziall 8311 bladl aclyi ol

disgly lgods aill L8samiadl CulBil diyhi Gjp sdg
WOpedeiedl Qljaé goil pudy role Ul (Gardner, 1983)
B3l blail (el dplelad draylai Gy pagi pile iayg
blail g i gpallg wspadlly sl B3l Jis sdaliaall
Cianagly il l dlagell g eglall sginay 6uiilio Juaii
(2011.dimg ;2014 Lpmng 2021, auuall) Jio Cibulys
Osaleiall groa aisyg saleill diy spis dyhill oda Guhi ol
ealeill Cullnl dioga o Jléyg iJlaall eleill dialiio Laya
i) (shiall sgalll B3l (e paiai (il dysylaill
(2016 ,3romdl giig

b dddgall Ciluwlpsdl Silgagi aflii pdd olhdl lie (s
Trends in International Mathematics) oglellg Culall
godall cls il s9iuo uisi ] (and Science Study, TIMSS
dleld Joa ilgluill pis Lo Iamg sgaldl cauall cailh pasyl
Jio cilulys Caes aég .bxaizall euleill cullulg aoliall
(2014 ,dapcg ;2017, sizjall ;2019 sspromlly (uipall)
dualiig spglall aalio (o drogleill dhunddll pygai
B30l blaidl lgibiwl 530 S oo Bpuall Jaljell s
ol (2023) ,Richmondg ;(2023), naiall 581 Lo .dcgiiall
g ealeill pohil Waille tase Jiai ssasiall GlcBall
aoliall (na lgaes Olg «ypirally (alall puall Lilyghi Jb
Bpaleall drodeill Gl dulig eyl Guanai (b egun
g polell dhiiil Greuai o Juai dreal o llhilg
dunlyadl dlwl Connli 8sagiall Gl blaidl gl cauall
:gdﬂlgm

guhll B3l hail drayleill dhdidll Grasai o Lo 1
sl gulll cauall pgle s (aa
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ddsLudl Sbalyallg (phidl jlhdl .7
8phaill jolai Cidlglas oua dasmiall Culclall dyphai Jipgh
ull séaalg dole dildc 8)2d danagy <Ball Gl dialaill
Gardner,) p3é ség .dyaglaill Ball Giljlial s 6ail S8
leB3l dgphai Jaell phl" alis aa dphill oim (1983
Frames of Mind: The Theory of Multiple) 8ss<ioll
2841 usy ljla| Lgaungr (2012.Gardner) " (Intelligences
JS Lg8diny slawi dlaiuo hlail 8ac o Hosiy B3l i
OS019 gaill dlla sei hlaidll 0idm g diglaio ilaysy 48

eelaillg dujlondl JUa o lgiveii

Br lgauagy (1Q) disdaill Bl &iljlial pis)lh sa5l ség
il dalis squaldi- nahially sgelll B3Il ale haa
13a2iog G B3l ol gl jLil s sdlasell oLai gl Caljas
Slgal JUla o yulg degiio illuu (na puld] Ol (iing
(2011 . eulallsucg dogeh 12003 1 pla) 63ag0

i dsalall diayd B3l g0 hoi J& ol e diphaill pgai
hleidl claiwl 13] ddela 18T ooy eleill Glg selaill dilac
Lass ogl ragu9 @@jany oo sorelsioll (sal dcgiioll <B3ll
pagi (l dyhill gesig (2003 Lply) wileyiwill Juasl
Egilind o< pusilly puoleioll aouui degiio droglei Jiliy
ddosll dhdidll JUa oo clgu sogilcl8s go cuwlidi Gy
{2011 .ds009) dyclaiadl ol dypayll ol

paleall souill Jall (i pilo JSuiny dyphill cuil sdg
dhnidll clug aoliall @rosai gu esdiud il Cua
(2014) Hpun 33839 oyl Syl il pghig dpoyleill
udl ol dplpall Cagauall na ssasiall GilcBall Guhi o
jaieiy seleill culbul ggiiy spsalaioll djlive (i Guuai
anall Jals disyall calysall

aaliall Julai (w dyphill caghgi doal ili Jlio o
bl aieghy 3l seglell o (a dualing sdpnlysdl
wpilly d@hnilall Gu geai Lhleidl ésseio dhudil
00 J—$ 4 Juagl o go s G wiyg puailly . Juiaillg
(2004),Sternberg; (1983) ,Gardner;(2009) ,Armstrong
blail go @ueill doclgo droal Go «(2001),Tomlinsong
dalidall <Ball

yisyla dyhi cguar (ud 83a=iall B3l hloii .7.1

il bloidll (o degono Gl uilusi dl <8311 Gardner ouina
lays lling ol 338 J4 Glogg i Jakuo Jhuby Josi
03] dlaiul alhiy plaill ol (isy Lo 1lgio JS oo diglaio
aAyc b cqun umg .(2011 dumg :Gardner, 1983) ég).b“
;(2009) ,Armstrong (o J$ aocs log .(1983),Gardner
B3l blail la .(2001).Tomlinsong (2004),Sternberg

i il Lo Jouini 633250l
8y38 gudsy ((Naturalistic Intelligence) (aeuhll <Kl .1

bl gl canll polall s s Gidedl uiadl aslaig
il 8piiliallg daipall drogleill dhuiidll Jiod lgidl 1jhi
goii JUa o buiiill @leillg piaill Cilylgo dpoaii wasgiui
Jelail bl 13400 — Lagi — seig 18532i0ll Cil<lall blail
apial s pauhi JSin alell soirall go aleiall
sl deall pygaill lgdle (sl (il cljpdll canng,

Jodll Juaall Jala dwlysdl o3 Cujal zduilojll sgaall .5.2
21446 olell o

dulysll Slalhiao .6

(Multiple Intelligences) 63s=iodl Cal<l83ll .6.1

Ball i yajiaig (Howard Gardner) lgosd dijhi
e gisit laily (has (rahio ol (soal) ssull (salal Gl
diglaio Cilaysu slpadll lgsliag (il Culcl8sll oo glgil dac
wssmall Bl scnahioll \gualpl sseelll B3l o
g i ndpmgally smphll s} lidl s eloiadl sspal
argilud degiflo droylei dhudl pohi (a dyphill oda
Gardner,) il groa Gilabial dulil dalisall <31l hlodl
.(1983

lopalgi iy (il CileBall degono :lgili Liljal cayeig
il gilll caunll pgle (i (né dpouleill dhuiidll s
Silelsdl dgphi ] 8aiiusedlg sdysgeudl dujell dllooll (i
ol <83 gai 18 pgani il Lgio eleiall il g sésasiall
shlodl e daalyall i j$yig 4yidi

udl ping :(Naturalistic Intelligence) (ueuhll B3I .1
lgasiuaig Lilagliollg daphll go Jolaill (e aleiall 8jxa
alilgrag oyladilg slajlg Wl (all

838 | puiiyg :(Visual Intelligence) spadl B3l .2
joall go Jolaill sddsy (uillall jouaill (e plsioll
Jssall gusb (e ilogleall 183y lgapuiig diliall

8y28 ] iy g H(Kinesthetic Intelligence) g all B3l .3
Ot Grausiillg g jall dpunall Ciljlgoll olaiiul (ke plsioll
JBadllg jeluadl e pueill Jaellg ouuall

(Educational Activities) drouleill dhuisidll .6.2

atnll Jals Hoodaioll lgrsds (uill drogleill Cibuylooll
calpiil 8sguadoll aleilly eulsill dldac o cjad lgaylig
o dojull Cilylgall Glwisly Gilpall cliy sad) eleall
wgalall) dgpn puaillg dyjlgelly drajeoll Gillaall groa
.(2006

83gagall el dhgudll el :lgili Uilal cayeig
dupall dlloall na dlsindll gl caunll pgle il (s
Q993iba :Jouiuig Jilhlisi 8ae (e SAii uu.” sdudgeull
wougyall Jals dhuinidll Gosiva duibadiwill dhddll
Odbedl juiadll asledg sguysdl dealyog
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gl B3l Gilual cuaiuy iy wilhhially jguall
soslll B3l 993 ygelaiall Lol . illg dulesll dhbiill
B3l clual ooy o1a ué duidliollg sehall Gglaais
e gog .guadl go Jelaillg (acloall Josdl ] (ncloiadl
anli e 8)38 81 blaidll o3o (aclyi (il qolioll anai
yodll i Jclaillg d@$jlirall (e pmjpanig iguelaioll Cilabial
g sguulyadl Jpanill Gligiwe Grwai (a pguu (sl
Slinall Jag sglaadllg ssadill plaill Giljlgo

ounaig adeill ua ssssiall illall dyhi Glauhi 7.2
ol

8slel gl gesy Ioliis Gguyi ljlal 65aziadl Calelsall dyphai sei
erouai JUa o wdysalaill eleillg edeill cullul (ua phill
egilyxd callislg pueleiall ggiil cuaimi dipo didun iy
wdl dphill siiig (2011 Leulallacg dogeh 12003 [ puly)
cupailly digeii Glogg Wl puly saeio Bl Gl palyial
0o goiio s9ine pyadi gle Gueleoll jany oo seuleillg
wouleill lagilpiwlg dhud il Euya

I35 Armstrong, (2009)g Gardner, (1993) (o JS 331 249
wanall (pa dphill Gubhi phei gl diguill {ssbell (o
&19ii S)gpag lgiredi drillolg 1l ddlatul :lging
dalizall illsll gu Jolilly eugailly euleill Cullu
udl caall Jugai l {ssbell odm geaig . pleill Gluw (o
egilluaai pilli §rhi gueleiell grea wlpid dlclai diy
uimall

esauail dlea jla] dyphaill 1agi 13gaai pglall Guyyai ua
lgios dspallg wdypally sdreuhll Gl aclyi dhdil
B3l deoml juig .dwalell dsladl (sgines WALl sl
olghllg dnll kL dhyijell Cibulaall (b aeuhbll
83520l eumlaall Jriad é spadl B3l jghy Loy didull
clol ua (gl B3l (daitg wilosuaally eguull JUi Go
wgupall 122017 1xj o) dygadl dhibiidlly dralell cylaill
(2014 ., 12015

o3 Guhil gulydll pilill ] 8ause Sibwlys Syliil ség
(2015) uu;aﬂ dulysy Gsag 384 .(og.l_v_” (DJ.LQ_I Ju duphil
hlail go guiileii dhudsil Jula o lgalsei Gusll il o
dijlao (odell Juanill na Uhgale Luuai lgpghl ogilés
» Miller & Smith duulys sl . salaill puleill b agilish
ptaill dpaii b @oblu ssasiall GilBall Graai i (2014)
amlps Siyghl oS . gralaiall (sal Cildiiiall Jag (saaill
ude Lila Laglei lgali ouddl ikl i Lépez, (2016)
dayx dwelell puoloall pgé lgclhil d3asiall Culclsll
yilsaadl dhidiiillg dpadl Jilugll JUa o dald el
dosanall dhiiidll ol (dl Hwang, (2015) dwlys &jliilg
oo isljg spglell 3lo gai aulhll dyeals Cijje dyphill Gag

dall QS ey sdreubll diull go Jelaill e spall
dhyipall dhiini il agbual Jaaay g dsiull palghll G Gupaills
Sl Casisaig sduilaaedl Citlagllg Ldeliill Jio sdeuhll
Wl Jolii pill pglall aolio (i )l y9uaa haill ligls
.(Hwang, 2015 :2014 ,dajc) dpall Dliflllg dygunll ehillg
8y2all a Jiody :(Visual Intelligence) spadl B3l .2
hilally guall egag diillell Giladell jeuai (e
U eglell pylei (na bjgre hoil l3a xeig .oguiplly
Silhhiallg asledll (e xoiei (ull Gleguagoll (ié Logu
.(Lépez, 2016 :2015 . upall) dapagill pgullg

U rghy :(Kinesthetic Intelligence) gdpll B3l .3
pusill gl olgall clsdl aysy of dosua pladiaml e spall 6)as
du jaillg dlasll dhiiill o dilual swaing JBadl oe
soolall olaiy pilo bl 15 hoill I3a Ssyg sdyapually
ylaill 3gaiig /G dlelai culhii il Gugyall b dualay
(2017 1ayj ol 12015 s pilhlud))

8y28ll na yghug :(Linguistic Intelligence) sg2ll K311 .4
alual caniy Lise Lgad sdillear dalll plsaiml (ale
jueill e 8ysallg sdilisll selall (ul Juodl B3l 1o
wwanailly ipaguaill JUla po elei (] Golrorg «pulaillg
(2003 . iz 12004 ,jgsull) dbaalll dhuidllg
Logical-Mathematical) (nalil- é hiall L3311 .5
Wil Sioll Jag spaedl plaill (a Jiedy :(Intelligence
wWJalaillg . lpalll ] gl aoyg nshioll Juuluwillg
Gl cadlgall JUs Go eleill Gobady pag wuailly
2015, pilhLull) ilasiwilly (uagiell plaill cilhii
ouall Jesiny ((Musical Intelligence) (népugoll <B3ll .6
ilual saiug seleilllg Cileléy Ul G jueilly i pépugell
ddpugell dhdiillly wilbigually il pe pleill oo
(2003 , pila) degiiall

Jieiy :(Interpersonal Intelligence) (ncloiadl <B3l .7
on ueilly ogeo Jelailly Guall ags (nle 8p3all (b
Josll Ul alual Jrosg sdidleaillly drclaiadl Gl
(2014 ) plgall (a Holaillg 1jlgallg s acloall

g udaiy (Intrapersonal Intelligence) uiladl <83l .8
Jaosg sailjla 3lilg dillleail esliiig sailsl spall aga
aagg «uilill Jolillg wsapall aleill (] haill 3o ilual
(2011 s oilallsicq dogeh) dpadill calsa dll

sic hlaidll ogl dylhiw il dronl (e dypaill ilbysl 2389
eleio J4 ol rseinall puonaiy droylaill dhuividll hybai
aaliall gl ping loo walila o Jelaill Juaay Gayeo tase
on djall Goall el Cuay dleliig degiio yosi ol
Armstrong,2009) oleill 655_sio Lays agl yagig iilhll
Lpar B3 Goddion il Hgoleinlla .(Gardner,1993;
e aoiei (il dhaidll o Heauaing wJladl Juw (e
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oAy diown go dpulpll Gljydall (a B3l bladl Grouai
SileBsll Jubad camiag wgualily (soelll B3l Jio hloill
lghlijl sle wgdplly spadly aphll Bl dualay «(spadll
1(2017) 53j gul bl s Ciyghil b L pglall pyleis Guigll
sl bl Geeal «llss (2014) dajeg ((2017) (igjell
Solwo ga) g dyhill oda Gresail guludl [l (e
Oselaiall sal diealallg saiill plaill diaiig rolall Juanill
.(Miller & Smith, 2014 :Lépez, 2016 :Hwang, 2015)
lgio$ oo lgizanl ddlall dumlysll Cruwili Guu bo cgua (uag
gl cauall (o pglell il lgage Lagio dyai psai
dilyguaill Ga94i (a dpwbwl duwlys dajo g sdlaindl
dhdidll Julai e juspill dalysdl oda spaii LS .dralell
bophi 3oy lgaioy lao paguaill A 13aai doyleill
S8l oo hledl dili (e lojlaial cUsS lojiosg (laras
wspadl i pauhll) eglall sgined dpbilio dla Cils 63225l
Sibwlpsdl a 83850l 8)guall 03gy Jolils @l logamg + (Sl
JW @gui dicgi dabal duwlysll ode s2i @i (og .daslull
docllollg dldgosill Go sujo 9ai polell aalio pohi apagi
.dlagall 03 né Gualsiall gaibail

dwlysll agio .8

udl casgs 3l i ddaill asagll agiedl GUaldl esaiul
w8 g 83)lgll droleill dhuiill jalAll (sginall Juai
igagiog gregiago Jui gubidl gilfdl caall oglell
dhiidll Gresad o oo andll né agioll 13 seluy 3)
d19) eaaai iy Loy sésasiell Gl hloidl dpoyleill

dulyall digeg gaizo 8.1
ilsiadl gyl caall pglall b (ua dulys]l gaiae Jiod
sl ploall (Elillg . ulill \Jgdll) disl il Jgaall
6 dpagleill dhiiidll (b digell Cilisd i (nd 01446
Slouii 21446 olall (dlaisdll gl caall pgle i graa
Joaall é uage ga e W (Sulillg w nilillg «Jodll Jguaall)

(1)

1doxa
W @l @ al) o=l dln iy pglell wis
..I 3 .j]l e

Josaall sac eolall Liis

36 3 Jodll gualysdl Juasll
g\.ilill gualpdl Jeasll
| Gualpall Juaall

120 10 £90a0ll

40 4

a4 3

dalyall 8lsi .8.2

wauall Jals pglelai
aoliall arouai dlac apagi u dyhill draal clls Guleyg
Jaai pla (laglg .goiillg ddgaudl go 3ajo gai dhuidllg
Gllsll cguan b polell i (o dpogdeill dbudiidll
dadally sdipadly sdieuhll Glclall dalig 8332iall
vaibad go ecliy (s9iro pghi gai dogo 8gbhi Jioy
dbinll dagall b Grolsiall
duall dunlysll Lgidleg dayluddl Sibulysdl 7.3
ayphi clglii il Gibwldl go Bac souill Jlaadl sguis
dela o Lamliall na lgiresai Ena Go bsasiall GlBall
Julai e WLe lalpsdl odm j8) adg . ouleill na lgauhi
Lo sdyphaill Gag dpaylei Cilayilyium] <liy of Ciljpanll sgine
8151 8)gly o pguui sdullall duljsll lago Lole Laluw yagy
(2024 ,amigg solull) dumlio Julai
Julai (] (2014) dape dumlps Cbsa sgupell Gluudl (as
1ol dpaylaill dhinidll é dsasiall Cilel8sll hlail Grosai
gl dppell dijggoall (ua (uilaindll @il caunll pglall
iallg wspadly sgualipll Ball dndil of dl Sluagig
dreuhll Gl dhuinl G lodw LS AN Cals
lol .duadiio ol dhugio ilajay diapugally dicloiallg
dlapell polall is (e cupal il (2017) (uijedl duulys
Syghl a8 dsgewll dujell @looll o dhagiall
Jalso s ualillg spadl (soelll <Ball dhiiili jus Lloial
oli plagilg sdreuhlly diclaiadll GilBall (b bgale cazia
inmgall <83l
aolio sgiae pgai (| (2017) syjol daulys Csan
B3l ol Qilil Caithg L8sasmiall GilBall jghio po polall
drepbll GlBall dhdnl Gicly gun (b laago o8 soelll
gai soiaadl Jro (| gy oo sdyisio Gilayag diclaiadllg
eeolaall pyadi s (saadaill hadll
&Torreon dulys Cy ghl s aé s apLeill il Ea (o Lol
Sl e dndla dhiuil Guhi ol (2024) Sumayang
bl onsBdll Juanill (sgiue gy (b eguuy sasiall
dlps Cnali Les . saulaill euleill dijlis soglall 63lo aa
d_cgiio d_hisil plaaiwl ol ] (2014) Miller & Smith
dlys Sy .y Lulaill cljlgallg (saaill paill jjei dylelai
ssasiall Gal3ll e dailall dhsi il dudles (2016) Lopez
wellss apdlaill dlapall citlh s3] elall agall Guwai
bl dseals sgiwe glaijl (l (2015) Hwang dulys Ll
dcgiiall B3]l hlail (aclyi dronlei Ciliayilyim] elsiiul sic
ill8adl dyphi droal dagludl Sibwlysdlg diphill dalleall jyd
a_ml.i,oﬂ Ju lgirouai 8jgpag ,(oglv_” (oJ.m QL Ju 6532iall
£9iig praleiall pailnd go yulilely Loy droyleill dhunidllg
20 b alg Ciglai ge Cibwlyall dlli radis sdg . ogilyas
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irlem dlslas elaatuly pallaall Gy Gaill i Cipwial
Julaill 8lsi dasg il gluil Glosal (Holsti’'s Formula)

el pu glaiill dygiell cundl (3) Joaa magug
3dgxa
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ABSTRACT

The study aimed to identify the Saudi community’s awareness of e-government applications, measure their level of use of these services, and their
satisfaction with them, in addition to exploring the most prominent challenges that may hinder their use. The study relied on a descriptive approach,
using a questionnaire distributed to a sample of Saudi society, with (318) responses. The results showed that the sample members possessed a
high awareness of e-government applications and possessed good knowledge of their content and usage. This is evident from the fact that 57.5%
of participants responded “strongly agree” regarding their good knowledge of applications such as Absher and Nafath. The results also demonstrate
a clear confidence in the level of data protection and transaction privacy provided by government platforms. When asked about their concerns
regarding privacy, 37.4% responded “disagree” and 17.6% responded “strongly disagree.” The responses revealed ongoing challenges, most notably
difficulty of use for some groups, disparities in service quality across regions, and the need to improve some services. 74.2% (35.8% “strongly
agree” and 38.4% “agree”) believe that some services need improvement. The study concluded with several recommendations, most notably:
the importance of expanding awareness and technical training programs, developing digital services, ensuring equitable access across regions,
strengthening technical support channels, and conducting periodic assessments to measure beneficiary satisfaction, findings indicate that the notion
of “reasonable expectation” requires balancing the individual’s subjective belief, prevailing societal norms, and the technological environment. The
study recommends developing a framework that integrates Shariah principles with international standards of transparency and fairness, while also
enhancing regulatory guidelines to better protect individual rights and keep pace with technological advancements.

Keywords: E-government, community awareness, digital transformation, electronic applications
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ABSTRACT

The main objective of the study was to raise awareness of issues related to logistics service patterns among undergraduate students at Al
Buraimi University in the Sultanate of Oman. The study sample consisted of (5) female undergraduate students majoring in Global Supply
Chain Management and Logistics at Al Buraimi University in the Sultanate of Oman. The study followed a qualitative approach, using a
case study method. Data was collected using three qualitative tools: semi-structured interview questions, student diaries, and classroom
reflections during the second semester of 2025. The necessary reliability and objectivity values were verified. The results revealed a
high awareness among the case study students of the importance of raising awareness of issues related to logistics service patterns. In
addition, the study emphasized the need to raise awareness through in-class and extracurricular activities in educational curricula, and
the importance of raising awareness of issues related to logistics service patterns in daily life practices, as this plays a role in providing
students with knowledge and a full understanding of the environment and logistics services surrounding them, and works to integrate
them into their community. The study concluded that the program must play an awareness-raising role by introducing students to issues
related to logistics service patterns and risks, as well as the future of the logistics economy. It also emphasized the importance of raising
students’ awareness of the future, preserving the sustainability of the nation’s resources, and engaging the community in developing
sustainable future solutions that align with the aspirations and hopes of society, leading to Oman Vision 2040. The study concluded with

a set of recommendations and proposals.

Keywords: Perception, problems, logistics methods, supply chains, higher education, qualitative research
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wallell opili al polug tralae Jluin sy AT lguasig
Lladll oda Jio apb (gl dalyy euleillg dupill Joay Lo 3ag
(2021) (gaTg guay duulys Cassl Lo . Jolie JSuby iliaillg
dhyipall Glaaillg LLaall guilhll aegll jyjei daanl
il Gileaall blail

33bacdl 59299 wJdllaillg dilogleoll dyiai 6)g1 Jbb rag
g Al 8sle] go Sudl QB Ldrigudll dahildlly dyodpll
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dipll daysn 8)guny dpsbaiddl dhuiidll qlid] 8slel8 dlgall
LLAasll gl dranl go Al Raisi (2017) 0)83 Lol dala) .jisi
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Lou lojlodiulg lgivadig waljiiwmdl o dieuhll 5)lgall e
daalg dig) puadig wlesinellg slpadll e 8ailally sgau

©.1 332l .4 slaoll | digyilly dxibusill pglall Juasd (1 Goapllac plodll deola dlao 49



gl Gilosall blaily dhuipall Llaslly gl duaii

2026 ,speell rga dpageill o

oAl Gra L dunlyas (lgs dhuipell GLasIL (regll) soisoll
1(2024) ,sgulallg uugall 1(2019) 1390109 pioll 1(2024)
Choi et al., (2023); Russo & Farias, 2023; AL

Sbwlyadl o ddlll dwlpadl Caslaiwl s JRaisi, (2017)
aaai lganl dialg dralell cuilgall o pisll (b daglull
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Lbasll (regll drodd (dl ddlall dwlysdl Grasa 384 1dabull
ougyalléull dlb sal diwaglil Glesall hlaily dhyipall
Saud.c—dmu.od.;.uh_\d.lle.l.w_l(oln ',JLo.lJ.lJ|dsLo|auLn
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ssleyl dunpall dalily sduwlioll dyigally dsaylagll Culjlall
Sljlusall caliae Gu Jaiill (ua gl digrall Grdaig oghali
Sleoly gyl oo 83alg anai o Ul casgi oS dreyleill
Jola lialle dsoly (500) Juadl ooua Jadl cnle dyilos
Q! huugios dijlie dosdio aflii ddbll jlalg 22040
drallall lpiigoll a p3dio carivai (e Jgunallg sdalgall
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Juail elai clinl 8jgpay dulpsll Cuagly .dwlysdl Jao
aran (] dal8 daliall Cilogleall Juagi glesal s (alals
Syl J8 d8)Lise 8)gpag raalg idg g o)l Sligiwo
a8 pinl) dpailyon ll hhall délua (s

nohi (a daill j95 (2023) Choi et al. dwlys Cipg hilg
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dyelaiadlly ddull LLasll ] dumlpsdl Cidphi as . plasjll
Jolall il 8jgpag woaadl (ua Ciliadall sac 83Uy daleiall
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0gss ol Jods ull diolill culslhll pe cadidll (na pgay
Oholl cliy (na e Jrbiuo Lgl

dsulyall Glssan W5
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dball 4l Glogleallg iloaally gludl Gasi s edaillg
scladll §uaai argy elulgiwall dhai (] Liiell dhai oo
Mddleallg

gibadl Gasi 53] ale (a :lgily Gilal lialdl lgaseyg
sAall sylgelly (ugeilly slsodlg Cilogleslly dalhllg
duhll slgallg duwulillg dflaall slgallg Cileaallg Cilaiialls
gt gl dahis (| gliidll dahis Go dpindl (riag
wloc dihlu

lgaj=ug :(Logistics patterns) dviwaghll Cilosall blodl -
dcgiio dcgoan” :lgili Gulhual Lee et al. (2023, P. 115)
losallg ghudl §asi glosa (ua scbwi il dhidaidll oo
esaill Gouaiig «Jasll chil graay (a selads Cilogleallg

wsauaall) danludl byl ailiil liiwlg slall agleill
Jipghl sda (Lee et al., 2023 12024 ,9)31g Guabii 122022
aran g adhll grany Gilall clicll danl dalall dabll
lgt ploiodl ciay diibhg 694 egauagy tdrogdeill Jalpeall
dpmliall diguyill qolpll pusdig sduclsilll pgilalh jlodiulg
Alaiue Guguill 63tall o Jua slacl o @guiy Las sagl
osalldl galhl 30 (e = dabudl Sibwladl 8p3i Jb (nég
Alosall hlaily dbiijell LLasll (aegll Slglid (il —
degono Jiaphg sddlall dwlyadl dldise Cassai sdyiuaglll
g lgile &bl Gew diwdll oo

Alosall blail dhyipall Llaally (egll draii oSy waus - 1
dibliu (o oy pll deolay gugyygllull dulh (o] dyiuaglll
Soloc

losall hlaily dhuipall LLaally gl cahgi ooy ward - 2
ougyolludl ddh (5ol dilall Gluyloedl (o dyiuaglll
solac diblu (né oyl dsoly

dhyijoll Llaslly (aegll draii (o 4197 il Jolgell bo - 3
daolyy puonellull ddh (sal diuagll Gilesall hlaily
ougyellull ddh aalgi (uill Glaailly dbgeuall b - 4
Llaall (regll droii (a ploc diblu (b Grogpdl deolay
dajiaoll Jolall bog Sdiiwaglll Cilosall hleili dhyipall
Slgigaloal

dulyall alsai .3

g sl il G0 degano Gaaail ddlall dulyall iz
dlaioll Ylaall Gacill el gugdll agall droii - 1
daoly pugyellull ddh ¢l dguaglll Gilosall blaily

olag dihlu a gragpll

Jw diinglll Glosall blaily (eglly dajeoll Guhi - 2
daolar pugyellull &b (53l dogully dilasll shall Gidllas
olag dihlu a gragpll

ol soluo @) (s Cragul (il Jolgall Jylai - 3
ougyalléull dilh (5ol dalizall laslelg dsiuwaghl Ciloaally
olag dihlu a ragpll daolyy

nohi Gumi ol ooy il Culitellg Cibidell jul sua) - 4
dihlw (b groapldl deolay pugyygllull ddh (5ol (gl
Lgialleal dilosll Jolallg Jiladll ayh 2o iplac

dulysll droni .4
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&ilas (5) Cuaunig .dils gouagall e dolai A Lo carhigig
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Choi et al., 2023; Russo & :2024 .sgoulallg Guugall
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@i 1lgiadigige (o Ganillg sdliul (10) g drlgdll Lgiiumi (ud
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cpdl Bba Jda o oiu sdg sdiibuaglll Glosall Gawaai
lo limg wilibull Julai o cadliadll of Glaidl days dés
odulnill G el cadlial of Gluil 5929 ke [iigo (el
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U 10(2025) 21446 uuljall plell Glot dibluy dualallg
Gilaaygill 8yls] Gawadi Gldla (5) o dulysdl dise Cuigld (aa
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ABSTRACT

Heritage has consistently provided a fertile ground of inspiration and a foundational reference for Saudi playwrights who frequently
reconfigure historical and cultural figures as vehicles for articulating their intellectual and artistic visions. These characters, deeply
embedded in collective memory, are endowed with symbolic weight that enables them to transmit knowledge, embody cultural values,
and mediate between past traditions and contemporary concerns. By recontextualizing such figures within dramatic frameworks,
playwrights not only preserve their resonance but also instill in them renewed meaning that speaks to present social realities., This
study investigates the construction of the heritage character in selected contemporary Saudi plays, with particular emphasis on the
delineation of its physical, social, psychological, and cultural dimensions. It further examines the historical, cultural, and social references
underpinning these characters, alongside the processes of adaptation and transformation that liberate them from historical fixity and
reanimate them within dynamic temporal contexts. Through this movement, the heritage character acquires continuity, vitality, and the
capacity for perpetual renewal., Methodologically, the research employs a descriptive-analytical approach to explore character traits and
dimensions, complemented by an artistic analysis that foregrounds the aesthetic strategies and technical devices employed in the plays.

The findings underscore the Saudi playwrights’ ability to harness collective historical memory and project critical perspectives on specific
societal issues. In doing so, the heritage character emerges as a versatile dramatic instrument, simultaneously preserving cultural identity

and facilitating dialogue between tradition and modernity.

Keywords: Character, Arab Heritage, Theater, Dimensions, References
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ABSTRACT

This study aims to determine the prevalence of avoidant personality disorder (AvPD) among Saudi university students and examine
differences based on demographic variables such as gender and mental health history. A descriptive-comparative approach was employed,
with a sample of 400 male and female students from three Saudi universities: Imam Muhammad Ibn Saud Islamic University, Tabuk
University, and King Abdulaziz University. The Avoidant Personality Disorder Scale developed by Ibrahim et al. (2021) was used. The
results show statistically significant differences in AvPD according to gender, with higher rates among females. Significant differences
were also found based on mental health history, with higher rates among those who had previously experienced mental illness. The

study recommends implementing preventive and counseling programs to support students who are most at risk of developing avoidant

personality traits and promote mental health within the university environment.
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on guabwdll gpall §i (2025) Rashid & Bano pagl ség
Sl Jiedy duinill dpadddl wilphialg (eloiaill glall
)32io (Social Anxiety Disorder — SAD) ncloiadl glall
cadlge wiini (ll 5281 low L@lall wilphual (na Libw
dpinill dpadddl ailhual G g (e 6330 dcloial
wlphual g (Avoidant Personality Disorder — AVPD)
spall 5elas pasy jLiiill gulg slaicl jrody sdpaidll (é
Jelaillg sball cuilga groa (e Jigy low spaafdl go adgag
&lall youbaoll paliddll elysy o Wleg .Lyai (neloiadl
Ogtbaall sdie) laiy sdyillac pé agaglio ol (uclaiadll
edallg dulull &3l agijgua Gl duiaill duaiddl (ilphialy

dosdoll .1
atio gs opt O oluidll jroy Lo ol (o duasill sa
s93)9 Jlealdlly wahlgellg jelitallg jUadll o Jolio
JSui dila blail s3aig dilglu e JSbd il oJleadll
digm Jiod duarddl §i gog .(Costa & McCrae, 2008) plc
shalll gasy Gl 4l allell go Jelaill (b didyyhg spall
dpogull egilin (e Ll J187 dpwai Sulilial o Goiley
Gei 3] ol uiadll ode jul go duarddl Gllhual seig
Jbgea Jla Ho pghig pall (elaiadly guuaill clsdll
g Dl sguwai bl escg sdrapeng dialjo

.(Carolyn et al.,2019) yua1l go Joleill

S dpadddl G198 ié dygas wiluidl dlape (pilig
53aii lgrag sdiligolg dalaal Guaail lglula spall ey
dadbh dnl soluidl daalgs 31 rddidiuall dila Cljlue
ude 4787 28 4833200 dicloialg draislél Bhgea wWuleolall
gag .l saig dals glpa (] (526i9 dpwaill pgiva
3l saguagy dpinill dparall alphal by Gludl o
g padl gl sl go wagally spall jeed b Jiek
scladil ojgeuis Galadilg ésusall dicloiadll Caslgall
i d8jlirall of 8yhlaall (s 135400 aleay loo sdiclaiadll
aladl oo dga 8332 dhuil

o< bl (b dwlall oda drenl (il wills (ale zliag
Sileolall ddh (sad duinill duas sl alphual jLidil Ciddses
sdpalpegarall dlpiall pasd laud Ggpall Julaig sdisgaull
dyilagll aolpdl @esl drele Jlily pagi (o pguuy Loy
dpeolall dipdl na dpwaill duall jyjeig dysbaydlg
duaaill Ablphaadl Ji8 g oo duardldl Gblphial seig
duadidl alphual 325 WS sspadll ililphua b dilas 13uaei
laill pud 31 Ll duaddd! Sblpghaal jisl o dudaill
(Eikenaes et al., 2015) .ojLuuiil Ddlseo cluil (] duollell
ojLudil Jaswo aglying »oluudl o 2.77 (dlga e Jigy aigd
(Wichstrom et al., 2025) 577 - 11 g1 dyp ol Silia1 pd
gwalpe ou disall dpadddl alphual jLidil Gidlsee G las
127 allgay jaéi 3] saualy Jduin dedipe dpwaill Cilsbell
Gbslae] (na 2279 dmylall dpwaill Sibsbell (aeale oo
. (Sveen et al., 2025)ylslull phheo (é Gulalsll Juagell
diaill dpadddl alphual gl QLo gdol Ciygh sag
wayizall (alall albuasll G Al o piell Gpall Jilgl (b
uardiill Julsll oo @il deihll josa go Ul 1ghy @l 4y
1980 ple (DSM-III) dpmaill Gllphaill (aibaadl
dahll (Bl dyinil dpadaddl alphual caiaig
wdl "3 degonall" cilljhual Gosa (DSM-5) duelall
dpmlgugll duaiilly dpslaicdl duaridl ulphual wila
.(American Psychiatric Association, 2013) digall
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lhii il cadlgall deolall il wuini Glg sdislall
apais ésasio dubw U Gl (5281 ducloall dgalgall
drephll dilia ua spall paii elol laile duinill duaidll
il dnluiddl @aill peliey dleolll cilh ol I3hig
oo egililes gla 1ohillg clill (na goizall lgde Josu
guuaill ogaalgi sigy lpha Ipiige 3ei wilphuadl lia
dpardll Gl Gl ddas Cilwlps Sylil sdg . cladadllg
dlelall aid)lirog spall jghi olol Layan Eile J¥uid dpiaill
(2021 1319 g)g.gLJ'JJl) dolell sLall a

ddaall Cibwlpall 359300 (b Lyl dulyadl dlsie (uaii
vy gl dipdl b dpinill dpaddll ilphual Aglis il
il dpard alilphial (e daliadl Slalall phgo s 3]
Aldrihem & Zaidi, 2024;) dysall duaiidl cilihual Jie
dyulgugll dua A0l wlp hialg ((Alharthi et al., 2025
Al-Awad et al., 2024; Al-Nashe et al., 2024; Khalaf)
duarddl sadll cilwlysdl Gasy Clglid laiy (et al., 2021
Alsaihati, 2025; Connolly et al., 2017;) dyiligdpul
duuayill dunaddl wlphial of (Sawaya et al., 2024
.(Aldrihem & Zaidi, 2024; Alharthi et al., 2025)

132 859330 gd duaidll Sililhual Ge dolall Cibuwlysdl B
.(2010 ,gqg..{lﬁﬂg 6ygia ;2009 ,aylaodl) Sibulys lgio
dpardll ailphal Sdglid dysgew dulys (e jgiall iy @lg
ouldy Saial Gl Silndl i b Loaly JSuiy duiaill
.gd_'uoﬂ soimall (e duinil duarildl alphial Lol
132 dldas dpeolall diall (s 1dayas duaraad pleo Gag
vag wlhall e Gdlses Gu hayi Silwlys algii dlg
soiually gueloiadl eoill Jio dsalpégousll Glpsioall
gualpadl

dalyall dlfsmi.3

Jileolall dlh (sad dpinill duarall Glphual sglwe bo @
séysgell dyyell @llaall (a

dpiaill dpardll wilphual (ra Glidlg jgdall pu Ggsall o @
séysgsll dupell @laall b Cileolall didh sal

dige Sl Ga dpinill dpasdll Glihual (b Gosall Lo @
Saoac pl guago auli 3gagl (o dul)sll

dulyall alsai .4

dpadddl wlphal jliil Jase sgaai gdl daljsll Casgd
vusgeall dupell @loall na Aleolll ddh (sal dyuiaill
goill speiol lBag wlphalll sgiue (é Gopall pardg
Ol ul aygiill 3249 .uasall dyylillg ((ndil/ys3) (neloiadl
alhll o Ju dypp dige Sl dulpsll 83galall digell
ddphill dogall jjoy oo selell gainall Gaaiiell Guolall
.dsdgioll ailiill

dpardll alphial Jea Lo 13mg e Lgl gégiall Gulwll
aadle cisunyg 63a sl dyiaill

3oy dpinill dparddl lphual G Gl Sbulpsdl gilii psig
raluddl sl guuaillg eloiadll gaill dlhesll Jolgall go
valadilg gcloindll Guall go dlle Dligiuey hyip 3l
Slbsaill go Jelaill a Dligeiag suigellg grogsBdll cls dll
(2023 . nindallg « nivdaoll) dalizall dilall

aayisai dayph gl Jhilly Glphuadl 13 dulys deal slojig
oo dnuaill Allphuaill ikasdly guardsll Juladl s
guaidi-gull Jelaill blail (e soizy nawag Jase Jia
dhyijell Gllphiadll go duinidl duaiddl wiljhial sseig
mall" pggany lgic patg sduclainall iladell 1A go 63y
ao Jelaill né dagall Cilpiigall go 3oy 3l " guasddl
.(American Psychiatric Association, 2013) ;ualll

e cguall iyl gl dalysdl 03 Cig s§a Lo ke tlisg
8yainiiall Cililphuadll sai asags duiaill duarddl wlphual
dpuai pailad go a hiip g eolall Cibuadl dia Gu
by loy sGoel JSiy angs (b @guud 28 draliigaysg
Al dpadleg dyilag Jasd golp slac] (e

dualyall dlsuino.2

sagl aihads Jui o duwlpadl dléuien Saldl gubwal
dgilghil Glelw Gopghy gudll Gusolill ddhll (o
dljell gebaarg Wl go yelaizll Jelaill Gouiaizg
casiag «ldl paai palaiil gle Silpido s wiaba sbg
cloall Jelaill o agillg oupadlly daill

dpinill dpaiidl Glpghual Gi pad wIls il dealie J1a gog
Sun ssppadl pé goinell (a spdiiiell Glilhuadl o 3oy
loo «Gubs parain of Wips] G9s ar pubaall Go s (ilsd
wouibun) ogililes 8axds @y adlall odhl duaye Jai ogleay
(2020

il aiblphuadll phal go duiaill duaiddl wilphual pisje
sbaadl e Wow 4igy Sun railidlg daalpell dlapo na pglas
6)38 casuayg wAladlell ju1gdi Gomug s cloindllg rouleill
ogbasll ailes lo$ . najeally (igall eaaill e spall
dpubung Lduigally jaell dadls jelivo o wilphuadl 13g1
dljsll (sl pgea loo sgubwll auaillg saill olai dhyas
Lails Luagi orghug cljgludlly djauldl (o cagillg
Jladle (na Joasll pady gl yoleoug ioledll pasy ljgsuig
ouibun) dgladl scladll jgedul Lalaail dagi diclaial
(2020

dpaidll alphual G (2021) aalyl s sl dga oo
Waleolall witlh G il ablphuadll f81 Go dudaill
goludl clsdll (nle pigig ogio pis (a darodlo jghi Jua
drcloinll Giilelaillg d8)Litall (o JSbire duus s rogull
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dsslu Jlalysg (sphidl jlaadl .7

il ol 7.1

World Health Organization,) drollell duall dodhio Cuyssd
valpe ll dgall cayiunill 8piice dyshall dealpoll s (2018
ouwdgill pupubl eoudy duindl dparddl Gilphal G
of Licloial Josdo jue aili paypall slaiclg 16paimall yigillg
Ligrao digh o $lill sic Al Gua Il o Jal dilg Jlas
g dilia o 32T (il sgudll Go sasell sgag | daladl
dpcloiadll dhdilll cuiaig silsdl ol josuidl dabll
oo ga dpulul dpasd Giladle clhii il drahgllg
.waal of yalyicill of saill

diaill duarddl alphual alyel .7.2

Haall suill dlage (s dpinill dpaddldl alphual ghy
oo IS g wilphuadll e papadd dnlall pleoll Gagg
oo yaius hai 3939 wardill wlhiy JICD-10g DSM-5
dpnbanllg 8eladll ooy jgedilly saclaiadll Jualgill cuiai
oo H81 ol dsyl JUls oo sghig waaylly saill dbjaoll
:duidll paliell

ox JLail gde sohii (il Josll dhyipell dhidll cuai-
.waadl g aaill sapeill Go laga Laladidl

oo oslin lgigly al lo Gulill go Joleill (é dréyll pac-
al @gino

JUs Ll gl dy il go Laga ddyigl Cils el aa Janill-
dxcloindll cadlgall b padll ol saill payeilly Jladill-
ey ygdll g 8agsall diclodadl casdlgall (na hydill-
Beladll

ol nalia pé ol Jlicloial ccad pé dil ale pilsll ppaill-
OAdl o u-t_i_»i

blid i e dsjlitell ol duaidll sphlaall (ua 53l -
2l jo=ddl o gl syaa

dlajo oo 83840 dlago (id Joghll (na Laledll i ol g
(Weme et al., 2023). ¢olul

vasg duinill duaiddl alphial Gu Gilall pagadill .7.3
Al Sl

dpasdill Clhual juell dago 8hi Glall pardill s
o9 Al duuaill Allhadl Go susell g duinill
Zl.ij.!i

elaiadll calagll .7.3.1

clhialg gueloiadl alafdl Gu dagasll Ggpall Jioli
A1 aiaig @l (nle sohiy padl ol s diaill dpasdll
wadlgos Byipe Wl (eloindl Giladl Hody Loy JljLouiil
s9g0a plol Culaill Jio wgupadll olol Blja] (i 38 83320
geloiadll ilall 3iay 36 w3 gog .apuall (ale clsdll g

dulyall droni .5

dnhill dromill 5.1

U dyjgaall armlaall sal lglglii o dalysll 0dm droal guii
Guasdpinill dpadadl wilphial gag sguapall guaill ele
dpaaddl Ablphial Jho g il jladll jyjei b egaud
Siluagiy dhar Kibjide dwlpsll @3ai ol gagiall geog
vasuiill Jho (b Grasadiollg Guialill 8ay50 LT aiad
duaaddl Aiblhualy glei lagd dualig sguuaill gilellg
Cglid ddas Ciluwlys 3929 pac (o dulpsll 0im droal (aili
bl calhl Gag sdpinill duaidll clphual

darauhill dom il 5.2

dgago dyslin] aolp cliy (a dulysdl Qi G 8slaiw dl 8oy
0o Egissoil sduarnill Ablhual gubasll sladll pudl
egaalgi jio Loy somliall aclaiadllg (uuaill acsll oy sai
ilally Guaidll

dpardll alphual gle j8iill (ua dalpsdl dranl jui Los
oo e dylu dpuai 21y abbidydl A6 13340 dudaill
dpclaiadl dielall Galailg Ldljell Jio .goirallg syall
sigollg dpwlpall daliiyl caeiag

Olgall oliiil Cual (pa duwlpll ailii eguii ol Gleug
dallen] Gileolll (na dysbiylg diadle aolp <linl dlgguuall
dpiaill dpaddll alphialg sele JSuin dpazdll Slilphal
dulpall Slalhuao .6

Avoidant Personality) duwiaill duassdl alphial 6.1
(Disorder - AvPD

ddaell Allphail (dbasdly guadill Jusll (ra s)9
oo <uli hei go duinill duarddl wlphual Gi (DSM-5)
dpnluall bhyag wdylasll pasey pubunlg scloda il cilywill
b 3eb1g igolill o )80 818 (na aug bl ouaill
geloiadll cbsdll o lama ol lua cuoulg 83asis cadlgo
.(American Psychiatric Association, 2013) Jugall gi
oulidal Bag dulpll b esiiwall (ilpdl caypeill L
dolal a spall §lail gga (2021) Gopily @ualpl din
U1 Jguad 931 josundly syl allesuilg sducloial Giladle
dpclaiadll caslgall ua pas) of séi guage digs of dilapai
oo Ml aey Al Guadl &live (na uély pe aleay loo
gl daypslly caypeill I puldlg .amli 8390ll omjges
lysll b padiaall puldall (ua spall lgie Juany
:Demographic Variables  dialycgousdl Gilpsioll .6.2
wguaell Ayl ((&lil)eds) reloiadl cgill (na Jieadig
uojll yasllg suulpsll pawaaill i uulyall sgiuall
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58sall dgahll ciylai lajul dpiaill duardldl Glphual
5i (2015) Hageman, Francis, & Field dwlys Jyghl Sy
oisiell saill ol . ahlell Joadl Iguajei Guall Jlabdll
vaadl olai dylle dpwlunn Goyghy wuallsll Go paal g
apsiig aplrwil Cildglur (] (5351 Loo sillg

dllaial (o sgji 28 gull dyigallg dilyell Jolgall Layl jpi
sdhyasll dunbuallg cdubasll dghiill Jiall Jio sdibadll
salai (5381 3] rdseleilly dicloiadll Jolgell wiily l
apanyi o] dpclaiadll dipll of spundll a caiaill Cildglw
Weinbrecht et al.,) sLall g0 daadl dlajo a bloidll oda
.(2016

dualiug lg|}b¢bﬂ||5.md+{.ﬁﬁg&‘o.6.01934&.éuﬂ|(ogﬁjlo$
wensdilly (ueloiadll saill (e 3 ull Gilesizell (a
Silgagill (5387 sda rdupell Jileairell pasmy (s Les
jajsi gl Guadll plol clhadll Lyl go cagilly dhabiall
dhiijall diclaialll dasagll go 5 sajug seuiaill Dlglu
Bacluodl wlh Gags o Jlar leo sduwaill Sblphadl
Algahtani &) ducloialg dpuaill dllall jgasi Gl (53849
.(Salmon, 2008; Simonsen et al., 2020

diaill duarddl alphuad spaanll Siliyhill 7.5

duii wlpheadl G sy ¢ dwolipsgbudl dyhill .7.5.1
of pagll Go Ko cagar dhyipe dygeads 4l dlals dlelua
dluwgs dpini Aldgluw uud paddldl gass b spaayll
.(Weinbrecht et al., 2016) diloa

Glaguini 3929 (Ul s ¢ dadglull drayeoll dyphaill.7.5.2
g dellbedl 20 iupalllg GIMl epsi (b daroc drapeo
guiai ol (l (5384 Lo wagill of paall yayeill dylaial
.(Lampe & Malhi, 2018) @il>

haoi ol ashgi :(Attachment Theory) @leill dyhi.7.5.3
walphuadll 1 jghil agay 28 dlgahll (ié Godll e Gleill
Of saisyg wiladell olai dubu Ciledgi sjall K84 Cua
.(Simonsen et al., 2020) Liablec al jocls lgigds ol Gaadll
ducloiadllg duuaill Glaclaollg Ll .7.6

Sileelsill o degoao duinill duardll wilphial (e iy
lgoal sdicloialg dpuaill

Glall sl Jio @ drabal duuai dllphial jghi .7.6.1
dullj=idl sball hai dayii olell glall Hililphualg «claiadll
.(Lampe & Malhi, 2018) ualill (cloiadll @eall ciliég
—adlgall cuinidaii (guigellg gropsBill s ill nisi.7.6.2
Aliledl Guaai go 3oy lo licloial delai calhii il
.dyigollg duarll

Giladell jgoni Joudy drcloiadl Gladell (e pili .7.6.3
oo Hbyg dpwaill 3agll jgeii po suji low sdéluallg dipun I
.(Weinbrecht et al., 2016) diwaillg dicloiadl slall 6594

liun login jueill Joay o sgugl uiai hei (] Glal
.(Sanislow et al., 2012) leo yllpadl Holji bo Lllég

drobaall duairddl ailphial .7.3.2
clhialy dwbasll duasddl alphal o J8 elyidy
il ol 1l sl g ludl o dpiaill dpaiuddll
dolinall duardill clphual (ué Jljeidl sohiy 3] raliay
Ahbual (e geks leiy wouall eleiadl @l (e
vasl o aill olai dhyao dpmbua dayi dpinill dpadill
o sadl duaridl ablphial jusi olos LS . Joinrall
Jio s8jrondl Silowudl JUa o duinill duadddl alphual
Julso dpslasiedl dparddl wilphual (a dlel ] dalall
Rouge) duiaill dparidl wilphial (ua paaply saill ciiad
(2014) Rouge & Kirkland 1 laagg . (& Kirkland, 2014
Jaagll Jadll (le pyles deyl pairddl guagiug ol cany

g saglhall gaundll (|
laga Ipns Luaids dhalgi culhii (il dyigel! dhubiill caiai
Gliy g W o jghyg tpaall of jlitwll of saill go
e oo 3all gl Gosbasdl Jres Eua vduysall of Josll
osbadyg wJalgill 839sa0 afllhg Golidsg sdpoleill

.(Sanislow et al., 2012) Jaiwo JSuiu Josll

! pglord o aSlill sy Al 5Tl baiadl (b duéyll pac
laga séxclaiadll dileganally blpaidll yas) (b i gdaiyg
.(Sanislow et al., 2012) gagioll saill gl yaall oo

rég il of jlall (o Laga dagenll ciléilell é puaill hua
" pgiduan" ool wape 3] phall jgeudl e qili gmg
egigaziinng egignprm ouall Sb yoibaall ey 3|
.(Sanislow et al., 2012)

g rdsclaiadll cadlgall (s paayl of xaill Jlediill
@axy Lo sy of daylas sl olai dhjacll duubwall Gulsi
olodll joubdl (] casgi dyclas Qlgluw (ll pubaoll
(APA, 2022) cilalell ayal (ua (i

eac caglio cun agaall duaddll caslgall (a hdill
e duclaiadl Siliglaadlg j3all Lagl 1ie gsuaiy g cladll
laga pguuail oe Ciloglen wunal Gubasll gasy b sduealgll
. (Sanislow et al., 2012) gubudl opaill oo

a3l pac ol diclaiadll scladll pac gl drigall jgeudll
agdgig aildl duludl Gorddl 6)hi e juu g duadddl
-(Sanislow et al., 2012) G131l Ho Guludl pSall

oo laga sayan dhudiil s hlaidll (a slisell pé sl
ol xaill il dyclasdl sggall (ll 3o puin g zaladll
drclaiall Galelaill honl (s Geubasll wiiaiy Sua jlell
.(Sanislow et al., 2012)

dainill duadddl alphuadl disgoll Jolgell 7.4
Jogh b egui Jelgc dac (gl dlisall Gilwlpadl i
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i ge canditll gl (2023) iodollg riodall dulys
wlgopll deoly ddh (sad duinill duarddl wlphaal jLil
Al Lpuiall Glpeie Gag jLudill (o Gopall yanrag
dlhg Wlh (743) go digell Crighi .quulpsll (sgiumallg
wlpal pulbide GUaldl esaiwl sag .dlgu dayphy Igpuial
Sl adlidl cupghly  .DSM-5 puleo Gag duiaill duasddll
Jazall Goua (g (% .6,3) Caely calphuaull jLiil duwd
ouiall cilpgial i Gikaa] dlls §ops Jawd alg s uallall
gyl sgiall of duldll of

JLdniil dpani e cajaill gl Cuase (2024) guaéj daulys
Jany dieolall ddll ddln (5ol dpinidl duasill Gilphial
alphualg gubudl @uaill go cagall gu dadall gasag
Caigdi omiall peio wili Gl daba gl sduiaill dpaidl
oulide Znlbll esiaiulg sddlag Wih (229) Go digell
vuliiog (Leary, 1983) paisoll ubuwll epaill Go cagall
(2021 .9,aTg pumlp] slacl) dpinill duaiddl wlphial
ddlleg salphaill Gaadie jLiil ge aflill Ciadls sdg
wlpaly guludl epsill o wagall Gu diage dihli)l
ol leyi Libaa] dlls Ggpa s929 go sduiaill duaiull
8328 ubudl anaill go cagall jghl las 1jg83ll allal
sl dyguid

auidll Cangy dulysdl Cupal sdg (2024) dogunig palh dalys
] dpaddll Sllphual palelg Gleill blodl Gu dadell e
wGuinos dsola — dpyill &l s Guaaill sUinyl eous dlhb
Wa (203) Go digell Ciiglig puiall crwa Ggsall panag
ouliae dialdl Crosaimlg sdplyadl Gilginudl dal8 (o dullhg
ablphual Gulidog (2009 ,ilslag Jljé gil) Gleill bladl
dhli)l dadle sga9 ailiill Ciyghly (2012 /Jby) duaiill
Sleill hai byl Sua sdpadddl Gblhualg §leill bladl ou
hai byl ledgs wblphua Wl dyegall Gupliall go il goll
Jblhal go bkl guiaill gleill hedg sLlul Glall gleill
ysloiedly dpiaill sdisagil Wl duasdll

J9> pard Judagiwl xdg (2025),Parashar et al. duwlys
gl (o Golll pe Gleilly dicloinill drapeonll Jolgell
duarddl allual Juldae disall duarddl wlphual
ol G dire Gilily plaaituly sgoiael] disleclly duiaill
gl ibsleall asled pue deolall ddh (o duppndl e
SS9 ol pé Gleill G 8jaon lédle sgag afliill cipghilg
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ABSTRACT

One of the fundamental principles in personal data protection is that data must be processed in a “fair” manner. In this context, fairness is defined
as processing that falls within the “reasonable expectation” of the data subject. The concept of “reasonable expectation” has been adopted in
various legal systems around the world, including the IR of the Saudi Personal Data Protection Law. However, given the relative novelty of the
Saudi regulatory framework, the practical boundaries and applications of this concept remain insufficiently clear. Using a comparative analytical
methodology, this study critically examines the concept of “reasonable expectation” and explores its dimensions by analyzing its application
within the American and European legal systems, which serve as leading reference models. The study seeks to advance the understanding of
this concept within the Saudi context, contributing to a more effective balance between the protection of individual rights and the operational
needs of data processing. Its novelty lies in proposing a tailored test for assessing “reasonable expectations” aligned with the Saudi PDPL. The
findings indicate that the notion of “reasonable expectation” requires balancing the individual’s subjective belief, prevailing societal norms, and
the technological environment. The study recommends developing a framework that integrates Shariah principles with international standards
of transparency and fairness, while also enhancing regulatory guidelines to better protect individual rights and keep pace with technological

advancements.
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1. Introduction

The notion of a "“reasonable expectation” has long
figured prominently in discussions of personal data
protection, often serving as a key metric of whether
data processing remains fair and legitimate (Solove,
2020). Underpinning this principle is the idea that
individuals should not be subject to data practices
they cannot reasonably foresee, especially when such
practices significantly impact their autonomy or privacy
(Koops, 2020). Invarious jurisdictions, “reasonableness”
shapes both the substance of data protection laws and
how courts or regulators interpret statutory provisions.
However, its specific contours vary widely, influenced by
legal tradition, societal norms, and the rapid evolution
of technology (Tene & Polonetsky, 2013).

In Saudi Arabia, the PDPL entered into force on 14
September 2023 with a one-year transition ending
14 September 2024. The Implementing Regulations
(IR) operationalize core duties—lawfulness, fairness,
transparency, purpose-compatibility, data-subject
rights, and personal-data-breach notification—and,
read with Article 16 of the IR (legitimate interest),
treat the data subject’s “reasonable expectation” as a
limiting condition on such processing (Bamashmoos,
2025). Following entry into force, Saudi Data &
Artificial Authority (SDAIA)
guidance clarifying controller obligations on disclosure,

Intelligence issued
cross-border data transfers, and breach notification;
in parallel, many controllers published privacy-policy
update notices announcing processing bases, transfer
mechanisms, and rights channels. These regulatory
and market signals recalibrate what an average data
subject may reasonably expect in the Saudi context.
Read through Saudi interpretive method, Article 16
of the IR requires that “reasonable expectation” be
operationalized within a Shari‘a-grounded balance
privileging harm-avoidance and transparency. In
Saudi practice, controllers invoking legitimate interest
should evidence this balance through an auditable
expectation-assessment tied to disclosures, purpose-
compatibility, and proportionate risk controls.

Without case law to guide local interpretations of what
precisely constitutes a “reasonable expectation” in
data processing, the Saudi legal community may look

outward to more established frameworks. In other
words, until Saudi courts begin to apply or interpret
the PDPL, the experiences of jurisdictions with deeper
privacy jurisprudence can fill the gap. This is why
focusing on external models, particularly those of the
United States (U.S.) and the European Union (EU),
becomes so crucial.

The U.S. approach traces back to Katz v. United States
(1967), which introduced the seminal “reasonable
expectation of privacy” test into Fourth Amendment
jurisprudence (Kerr, 2023). Over time, American law
has grappled with whether that expectation should
be measured subjectively (the individual's belief)
or objectively (the standards society is prepared to
recognize as reasonable). In practice, courts have
vacillated between the two prongs, sometimes
emphasizing the role of social norms and at other
times focusing on legislative enactments or evolving
technology norms (Strandburg, 2011). By comparison,
the EU model, anchored by the General Data Protection
Regulation (GDPR),
expectations” in the context of fair and transparent

often references “legitimate
data processing (Recitals 47 and 50). Although less
tethered to a particular Fourth Amendment-style
test,

right to privacy and data protection as fundamental,

the EU framework underscores individuals’
necessitating robust safeguards against unforeseen or
disproportionate data uses (Hoofnagle et al., 2019).
For Saudi Arabia, examining these external models
helps illustrate how the “reasonable expectation”
principle might be construed and operationalized. By
referencing the U.S. tradition, Saudi regulators and
jurists can appreciate how deeply constitutional or
societal normsinform the concept, especially in the face
of new technologies like artificial intelligence or large-
scale analytics (Tene & Polonetsky, 2013). Meanwhile,
the EU experience highlights the importance of legally
codified data subject rights and controllers’ obligations.
The GDPR's emphasis on fairness, transparency, and
“legitimate interests” might inspire local guidance
documents or regulatory rulings.

(1) What does

“reasonable expectation” mean in personal data law?

This article asks two questions:

(2) How can U.S./EU experience inform a Saudi reading
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of the PDPL in the current absence of case law? Method:
doctrinal + comparative; Output: a lean expectation
heuristic and Saudi caselets.

2. Literature Review & Background

A thorough examination of existing legal scholarship on
“reasonable expectation” in personal data protection
offers essential context for understanding how the
principle developed, where it currently stands, and how
it might inform the Saudi context. Given that the PDPL
lacks judicial interpretation and relevant domestic case
law, this section surveys key theoretical texts, official
regulations, and comparative materials—focusing on
the U.S. and EU—to highlight the concept’s evolution,
application, and notable gaps.

2.1 Foundations and Major Theoretical Perspectives
The concept of a “reasonable expectation” first gained
prominence in the broader privacy discourse through
legal and philosophical works stressing individuals’
autonomy over personal information (Solove, 2020).
Early scholarship anchored privacy rights in tort-based
approaches (Warren & Brandeis, 1890), emphasizing
the
from intrusion. However, with the rise of digital

individual’s interest in seclusion and freedom
technologies, academic discussions evolved to frame
privacy not merely as secrecy but also as control over
how one’s data is collected, processed, and shared (Tene
& Polonetsky, 2013; Koops, 2020). These discussions
often revolve around the question of what people can
“reasonably” expect from data controllers regarding
data handling, notice, and consent.

Many authors identify “reasonableness” as an integral
measure of whether data processing is “fair” (Cate
et al., 2014). Fairness, in this sense, implies that data
subjects are neither blindsided nor taken advantage
of through undisclosed or disproportionate practices.
Instead, there should be a degree of foreseeability,
commonly assessed by balancing data controllers’
legitimate purposes with the data subject’s rights and
societal norms (Regulation (EU) 2016679/, art. 5(1)(a),
Recital 47; Article 29 Working Party, 2014). Hence,
scholarship underscores that fairness and “reasonable
expectation” intersect,

inherently shaping both

legislative provisions and judicial scrutiny.

2.2 Saudi Arabian Context: Official Policy and
Regulatory Guidance

The PDPL, along with IR, remains notably untested in
the courts (Saudi Personal Data Protection Law, 2021;
Executive Regulations of the Saudi PDPL, 2021). As a
result, domestic judges have yet to define how the
concept of “reasonable expectation” would be applied
in actual disputes. This also applies to other provisions
data
Consequently, there is a recognized need for clearer

referencing fairness or subject awareness.
interpretations, whether through specialized guidelines
or preliminary rulings by administrative bodies. This
unresolved point is not merely conceptual: within
the Kingdom’s Shari‘a-based legal order, clarifying
“reasonable expectation” directly affects adjudicatory
predictability, regulatory guidance by SDAIA/National
Data Management Office (NDMO), and organizational
compliance—underscoring the central importance of
the research problem.

2.3 Evolution of the Concept in U.S. Jurisprudence
Within U.S.

“reasonable expectation of privacy” stems from criminal

law, the modern articulation of a
procedure contexts, culminating in Katz v. United
States (1967). Before Katz, privacy rights were often
tied to property-based or trespass doctrines (Weaver,
2020). Katz reframed the analysis, asking whether
an individual (1) exhibits a subjective expectation of
privacy and (2) whether society is prepared to recognize
that expectation as reasonable (Kerr, 2023).

Following Katz, American courts have grappled with
new technologies—from wiretaps and GPS tracking
to cell-site location data (Carpenter v. United States,
2018). Scholarship notes that these innovations often
challenge the definitional clarity of “reasonable
expectation” since evolving norms or user behaviors
can alter what people regard as foreseeable intrusion
(Strandburg, 2011). (Kerr,

2019) argue that courts oscillate between normative

Some commentators
judgments (what society ought to consider private) and
factual inquiries (what is socially accepted as private).
Meanwhile, critics highlight how data subjects rarely
have full knowledge of how modern platforms handle
their information, raising questions about the extent
to which “reasonableness” can be truly subjective or
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social (McDonald & Cranor, 2008).
2.4 The EU Perspective on Fairness and Legitimate
Expectations
In EU data protection law, the GDPR highlights fairness
and legitimate interests as cornerstones of lawful
processing (European Parliament and Council, 2016).
While the explicit phrase “reasonable expectation” is
less common than in U.S. privacy jurisprudence, the
GDPR embeds analogous language in several recitals.
For instance, Recital 47 clarifies that processing based
on a controller’s legitimate interest hinges on whether
the data subject’s fundamental rights and freedoms are
not “overridden,” taking into account “the reasonable
expectations of data subjects based on their relationship
with the controller” (Boehm & Cole, 2022). This mirrors
how, in a U.S. context, privacy might be assessed by
comparing subjective and objective markers of what
individuals should anticipate (Kerr, 2023).
Beyond legitimacy, the GDPR repeatedly stresses that
transparency is critical for aligning processing with user
expectations (Regulation (EU) 2016679/, arts. 12-14;
Article 29 Working Party, 2018). For example, Recital
50 addresses further processing for purposes beyond
the initial collection, indicating that such use must
remain compatible with the original aim. Compatibility
is judged partly by “the reasonable expectations of
data subjects based on their relationship with the
controller,” underscoring how transparent disclosures
can help individuals foresee secondary uses (Lynskey,
2015). If subjects cannot realistically predict that further
processing—such as archival research or statistical
modeling—will occur, controllers risk violating the
GDPR'’s fairness principle (Cate et al., 2014).
Additionally, Recital 113 deals with limited and non-
repetitive data transfers justified by “compelling
legitimate interests,” again referencing the notion that
controllers must weigh the data subject’s expectationsin
deciding whether such transfers remain proportionate
and lawful. This recital points to the importance of
safequarding fundamental rights, especially when
cross-border complexities might reduce individuals’
awareness or control (Hoofnagle et al., 2019).
Overall, these GDPR recitals collectively affirm that
“legitimate interests” require more than a mere
economic or operational rationale. They demand

a balancing test that factors in the data subject’s
perspective: if subjects lack a grounded sense of how or
why data might be used, processing could be deemed
unfair (Kohl, 2022). This framework offers a clear
parallel for the Saudi PDPL, which invokes “reasonable
expectation” in its legitimate-interest provision. By
incorporating transparent disclosures and ensuring
that secondary or international data uses align with
user foresight, both EU and Saudi policymakers aim to
protect individual rights while allowing for legitimate
organizational needs.

2.5 Technology, IT Professionals, and Trust Issues
Significant literature also addresses how “reasonable
expectation” resonates beyond pure legal texts,
involving practical input from IT professionals, user
advocacy, and industry norms. For instance, Tene &
Polonetsky (2013) highlight how big data analytics
can erode or shift conventional benchmarks of privacy
expectation. Similarly, some IT professionals admit
difficulty reconciling advanced data-mining practices
with the typical user’'s perception of “what is fair”
(Koops, 2020). Where data subjects remain ignorant
of behind-the-scenes processing, legal constructs of
“reasonableness” may ring hollow. Academic and
professional commentaries (Waldman, 2018) argue
that user trust in a platform or data controller heavily
influences perceived reasonableness. If an entity
has historically respected user privacy or adheres to
recognized standards, individuals might reasonably
expect continued protective measures. Contrarily, data
breaches and privacy scandals can drastically lower user
trust, expanding the legal or ethical imperative for
explicit disclosures. Collectively, these materials supply

the comparative and doctrinal lens used below.

3. Methodology

This study adopts a comparative legal approach to
address the gap in Saudi Arabia’s emerging framework
data
protection. Given that there is no domestic case law
interpreting the PDPL (2021) or its IR (2021), reliance
on alternative legal models is necessary to develop a

on “reasonable expectation” in personal

robust understanding of how courts might apply the
concept in practice. As Creswell (2007, pp. 76-77)
notes, transparent methodologies are essential to
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demonstrate how the chosen approach helps overcome
limitations in local jurisprudence.

The U.S. standard, epitomized by Katz v. United States
(1967), offers a seminal articulation of “reasonable
expectation” based on (1) an individual's subjective
privacy belief and (2) society’s objective recognition
of that belief. This “Katz test”
in American law, including subsequent rulings like
Carpenter v. United States (2018), which further
clarified privacy protections in the context of evolving

remains influential

technologies. The inclusion of the Katz analysis serves as
a doctrinal anchor: its principle of balancing subjective
and objective privacy expectations may illuminate how
Saudi courts could interpret similar language in their
data protection framework.

From the EU perspective, the GDPR (European
Parliament and Council, 2016) embeds a parallel
notion of “fairness” that repeatedly references data

o

subjects’ “reasonable expectations” (see Recitals 47,
50, and 113). The GDPR's emphasis on transparency,
legitimate interests, and compatibility of further
processing mirrors key concerns of Saudi regulators
who must adjudicate on whether data collection and
usage practices unfairly exceed individuals’ awareness
or consent (PDPL IR, Art. 16). Therefore, analyzing the
EU’s approach—especially its fairness principle and
legitimate interests balancing—complements the U.S.
Katz model and rounds out a comparative lens.

In choosing these frameworks, potential language
barriers (e.g., translations of EU legal texts) and
incomplete coverage (e.g., variations in Member
State laws, ongoing American debates about Fourth
Amendmentboundaries) are acknowledged limitations.
inquiry,
doctrinal analysis with cross-jurisdictional comparisons

Nevertheless, this comparative combining
(Katz vs. GDPR), is well positioned to yield insights for
Saudi decision-makers. Such an approach is particularly
apt where an undeveloped domestic jurisprudence
requires leveraging foreign legal doctrines to guide the
interpretation and eventual case-by-case refinement of

“reasonable expectation” in Saudi personal data law.

4. Defining "Reasonable Expectation” in
Personal Data Protection
Crafting a workable definition of “reasonable

expectation” in personal data protection requires

examining multiple layers: the subjective stance of the
datasubject, the prevailing societal norms or “objective”
marker of reasonableness, and the accelerating
impact of technology. This so-called tripartite analysis
(Wilkins, 1987)—sometimes formulated as subjective
expectation, societal recognition, and technological
context—provides a structured lens through which
courts and lawmakers can evaluate whether individuals’

data-related assumptions are legitimate.

4.1 Doctrinal or Conceptual Breakdown

From a doctrinal standpoint, “reasonable expectation”
has frequently been discussed in tandem with the
fairness principle. Under many legal regimes, privacy
or data protection laws must strike a balance between
a controller’s legitimate interest in collecting or using
data and the rights or autonomy of data subjects
(Solove, 2020). Where data processing aligns with
what individuals can reasonably foresee, it is often
labeled “fair.” Conversely, if processing significantly
surpasses the type or extent of activities that individuals
typically anticipate, it risks being deemed unlawful or
disproportionate (Koops, 2020).

In practice, legal scholars usually approach “reasonable
expectation” by referencing early tort-based
articulations (Warren & Brandeis, 1890), followed by
modern expansions in constitutional or data protection
Katz v. United States (1967) introduced

a now-classic framework in U.S. law: (1) a person’s

contexts.

subjective belief that their conduct or data is private,
and (2) whether society considers that belief objectively
reasonable (Kerr, 2023). While Katz arose from criminal
procedure, its informs  civil

logic data-protection

discourse, underscoring that privacy evolves with
“socially and legally recognized boundaries” (Weaver,

2020).

Within the European Union, Recitals 47 and 50 of
the GDPR similarly embed the notion of data subject
labeled
“reasonable expectation.” These recitals stress that

“expectations,” although less formally

processing, especially under a “legitimate interests”

basis, should not override the rights or freedoms of
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data subjects if they “could not reasonably expect”
such processing (European Parliament and Council,
2016). That language, akin to U.S. constitutional
privacy standards, invites a normative question: if a
data controller’s practice is unforeseeable to an average
user, can it still be fair or proportionate (GDPR Recital
47; WP29 Opinion 062014/)?

4.2 Saudi Arabian Perspective

Turning to Saudi Arabia, the PDPL (2021) provides
explicit references to fairness and reasonableness,
but the local jurisprudence remains uncharted due to
a lack of judicial precedents (Executive Regulations
of the Saudi PDPL, 2021). Article 16 of the IR, for
instance, mentions that controllers may process data
for legitimate interests “provided the processing falls
within the reasonable expectations of the data subject,”
yet the text does not expand on how to measure those
expectations.

SDAIA's
post-PDPL instruments collectively operationalize—

Building directly on that indeterminacy,

and thereby help measure—the “reasonable

expectation” condition in Article 16: the Privacy

Policy Guideline requires salient, plain-language

disclosure of purposes, legal bases, recipients,
cross-border destinations, retention, and rights, so
opaque notices or unannounced purpose expansion
undercut foreseeability; the Minimum Personal Data
Determination Guideline limits collection to strict
necessity and non-deceptive means, meaning “just-in-
case” or covert gathering exceeds what individuals may
reasonably anticipate; the Personal Data Disclosure
Cases Guideline reiterates that disclosures under
legitimate interests must themselves remain within the
data subject’s reasonable expectations; the Records of
Processing Activities guidance and cross-border transfer
framework (including standard contractual safeguards,
BCRs, and a structured transfer risk assessment) render
recipients and international exposures auditable, such
that undisclosed or inadequately assessed transfers step
beyond what an average data subject can foresee; and
the Personal Data Breach Incidents Procedural Guide,

together with governance measures (e.g., appointing

a DPO and, where applicable, controller registration),
reinforce the expectation of integrity, accountability,
and controlled processing. Read together, departures
minimization,

from these notices, compatibility,

transfer-assessment, record-keeping, security, and
governance touchpoints supply concrete evidence that
a controller’s practice breaches the PDPL's “reasonable
expectation” threshold.

While no published judicial opinions or specialized
administrative rulings have yet elaborated on Article
16's "reasonable expectation” standard, the SDAIA
instruments just canvassed presently supply the
operative benchmark for assessing foreseeability in
Saudi practice; until case law emerges, courts are
likely to supplement these domestic materials with
comparative jurisprudence and doctrinal analysis from
cognate jurisdictions.

Moreover, while the PDPL discusses obligations such as
transparency, explicit consent, and purpose limitation,
it does not supply a mechanism for testing whether
data subjects’ beliefs about usage, storage, or third-
party sharing are “reasonable.” Scholars in Saudi Arabia
thus note that courts may look to external benchmarks,
including the Katz standard or GDPR recitals, especially
if local compliance disputes emerge. These foreign
frameworks can guide domestic judges in deciding
whether a controller’s actions, like extensive profiling
or data analytics, substantially exceed what a typical
consumer might predict upon handing over their data
(Abdullah, 2020).

As a domestic doctrinal compass complementing the
comparative analysis, Islamic legal maxims help specify
what counts as “reasonable expectations” under
Article 16(d) of the IR of the Saudi PDPL. The no-harm
maxim holds that preventing harm takes precedence
over securing benefit and that processing must not
impose disproportionate or avoidable harm (Zarqa,
14091989/, p. 165). The agency/best-interest maxim
requires any actor processing on behalf of another to
act in that party’s best interest (Subki, 14111991/, vol.
1, p. 310). Accordingly, controllers invoking legitimate

interest should document concrete risk mitigation,
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proportionality of expected benefits to residual risks,
and transparent, purpose-compatible secondary uses;
otherwise, the processing falls outside a data subject’s
reasonable expectations and fails the balancing test
(Alobaidan, 2024; Saudi Personal Data Protection Law,
2021).
4.3 Tripartite Approach: Subjective, Societal,
Technological
4.3.1 Subjective Expectation
The first component asks whether a given data subject
subjectively believes their personal information remains
protected. For instance, if a user clicks “l agree” on
a website privacy policy, do they personally assume
that data is used only to finalize a transaction? This
subjective prong can be undermined when disclaimers
are buried in small print or when a social media
platform notoriously reuses data in ways that diverge
from earlier statements (Lynskey, 2015).
4.3.2 Societal Recognition
Next, the approach gauges whether that subjective
belief aligns with the broader social or legal consensus.
Courts often weigh how average citizens perceive
data usage. If the practice resembles a widely known
arrangement (e.g., banks sharing transaction data
only with affiliates for security checks), a user’s claim
of an "unreasonable intrusion” might fail (Kohl,
2022). Conversely, if the data usage is obscure—like
unpublicized facial recognition scanning in public
squares—societal norms might deem such usage
beyond the scope of general acceptance (Bridges v.
Chief Constable of South Wales Police, 2020)
4.3.3 Technological Context
A distinctive feature of modern data processing is
the rapid evolution of technologies that can disrupt
or reshape privacy boundaries. As “Privacy and the
Question of Technology” underscores (Austin, 2003),
what was once private might be swiftly cataloged
DNA-based
identification, automated facial recognition, and big-

or aggregated by advanced analytics.

data micro-targeting all intensify the capacity to re-
identify individuals from minimal data (Big Brother
Watch and Others v. the United Kingdom (2021).
If these capabilities are not transparent, or widely
known, users could not reasonably foresee them.

Courts, regulators, and organizations face an elasticity
dilemma: each new technology can open novel ways
to gather or correlate personal details, prompting a re-
evaluation of “reasonable.”

4.3.4 Expectation-Weighting Heuristic (Article 16)
Before invoking legitimate interest, record a
short expectation check:

Relationship & power (e.g., employer-employee).
Salient disclosure of this specific processing (not generic
“analytics”).

Purpose-compatibility with the original collection.
Intrusiveness (volume, sensitivity, biometrics).

Societal baseline today (sector norms, guidance, prior
notices).

Tech amplifiers & mitigations: profiling, cross-
context tracking, model training — counter with
opt-out, minimization, short retention, on-device.
Tiebreaker: where the balance is close, apply no-
harm / best-interest to favor the data subject.
Outcome: within / outside the data subject’s reasonable
expectation.

4.4 Elasticity in Light of Emerging Technology

that

may shift over time as public awareness grows or as

Elasticity means “reasonable expectation”
technology normalizes once-radical practices (Solove,
2020). Under the triadic lens, the subjective dimension
might evolve if users become more accustomed to (or
resigned about) data collection. Societal norms could
adapt too; for example, constant geolocation tracking
might eventually be viewed as standard for rideshare
or delivery apps (WM Morrisons Supermarkets plc
v. Various Claimants (2020). Yet the technological
dimension often moves faster, sometimes outpacing
both user knowledge and legislative control (Tene &
Polonetsky, 2013).

In Saudi Arabia, calibrating “reasonable expectation”
must expressly address Al-enabled processing under
Article 16 of the IR of the Saudi PDPL (legitimate interest;
Art. 16(d)). Al profiling, automated decision-making,
model-training reuse, and biometric identification
often exceed what an average data subject can
should treat such

plausibly foresee. Controllers

processing as outside reasonable expectation unless: (i)
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salient, intelligible notices cover training and inference
uses; (ii) purpose-compatibility is demonstrated in
light of the controller-data subject relationship; and
(iii) human-in-the-loop safeguards and DPIAs are in
place. Facial-recognition jurisprudence underscores the
expectation gap (Bridges v. Chief Constable of South
Wales Police, 2020; Big Brother Watch and Others v.
United Kingdom, 2021), and Schrems Il cautions against
opaque, disproportionate analytics (Case C311,18/
2020; Tene & Polonetsky, 2013).

Overseas precedents such as Google LLC v. CNIL (Case
C-5072019 ,17/) illustrate how even widely recognized
data-use models (e.g., search engine indexing) can
conflict with user demands for privacy, such as the
“right to be forgotten.” In bridging the gap, courts rely
on recitals referencing users’ "“legitimate expectations
of privacy” when data is processed for new or extended
aims. Whether that concept translates seamlessly to
Saudi Arabia is open-ended, but the logic is instructive:
a strong emphasis on transparency, limited further
processing, and robust consent can uphold the principle
of fairness that underpins any reasonable expectation
test.

5. Comparative Analysis: U.S. & European Union

A comparative look at how “reasonable expectation”
functions in U.S. and EU law helps illustrate key
similarities and contrasts that may prove instructive for
Saudi Arabia’s emerging data protection framework.
The U.S. locates its standard in Fourth Amendment
doctrines, especially Katz v. United States )1967), while
the EU draws on the GDPR's fairness principle and
the Court of Justice of the EU (CJEU) jurisprudence.
Both systems grapple with evolving technologies and
shifting societal norms, though each places emphasis
on different legal underpinnings.
5.1 U.S. Perspective
5.1.1 Historical Foundation: Katz and the Fourth
Amendment
In Katz v. United States (1967), the Supreme Court
famously departed from the older trespass-focused
logic and instead centered its inquiry on whether an
individual (1) had a subjective expectation of privacy
and (2) whether that expectation was one society

2023). This two-
pronged test fundamentally reshaped American privacy

recognizes as reasonable (Kerr,

jurisprudence, making “reasonable expectation” the
linchpin in determining when government searches
or surveillance violate the Fourth Amendment
(Weaver, 2020). Notably, Justice Harlan’s concurrence
in Katz underscored that privacy hinges not merely on
property rights but on whether a person’s privacy belief
is societally valid.
Over the decades, the U.S. Supreme Court has
elaborated on Katz. For example, in California v. Ciraolo
(1986), the Court found no reasonable expectation of
privacy for aerial observations of a backyard, reasoning
that what is plainly visible from public airspace does
not meet society’s threshold of protection. Such
reasoning is heavily fact-driven and often depends on
whether technology and vantage points exceed what
the average person might foresee (Kerr, 2019).
5.1.2 Current Controversies and Digital Data
Expansion
Modern controversies have arisen around the
collection of digital data—particularly location-based
or metadata. In Carpenter v. United States (2018), the
Court tackled historical cell-site location information
(CSLI), ultimately holding that obtaining such data
without a warrant violated an individual’s reasonable
expectation of privacy in their movements. The majority
emphasized that pervasive digital tracking is far more
revealing than older technologies, thus requiring
heightened judicial scrutiny.
Additionally, the Stored Communications Act (SCA),
found at 18 U.S.C. §§ 2701-2712, implicitly references
the concept of user expectations. Though not labeled
“reasonable expectation,” the SCA's provisions about
obtaining electronic communications from service
providers implicitly assume that unauthorized third
parties should not access personal messages or stored
data (Kerr, 2023). Yet, critiques persist that the SCA lags
behind modern realities, such as cloud-based services
or cross-border data flows.
5.1.3 Insights from the U.S. Model
Overall, the U.S. model highlights how “reasonable
expectation” must adapt continuously to emergent
Katz to

smartphones and cloud computing today. Courts

technologies—from phone booths in
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typically evaluate what society is prepared to recognize
as private, balancing government needs against
individual autonomy (Kerr, 2019). This balancing act,
while often criminal in orientation, resonates with
broader data-protection concerns: if advanced analytics
or aggregated metadata exceed user knowledge, courts
may well find that practices intrude upon a recognized
privacy interest.

5.2 EU Perspective

5.2.1 GDPR Emphasis on Fairness, Transparency, and

User Rights

While the EU does not expressly rely on the Katz
formula, the notion of “reasonable expectation”
implicitly threads throughout its data-protection rules.
Article 5(1)(a) of the GDPR mandates that personal
data be processed “lawfully, fairly and in a transparent
manner” (European Parliament and Council, 2016).
Recital 47
stipulates that data processing is permissible under

Several recitals extend this principle:
“legitimate interests” only where those interests do not
override the “fundamental rights and freedoms of the
data subject,” taking into account “the data subject’s
reasonable expectations based on their relationship
with the controller” (Boehm & Cole, 2022).
Furthermore, Recital 50 references the compatibility
of “further processing” with the original purpose,
partly judged by “the reasonable expectations of data
subjects.” Scholars note how this fosters a normative
check: if secondary uses deviate substantially from
what the average user would anticipate, they may
breach fairness obligations (Lynskey, 2015). Recital
113 similarly anchors cross-border data transfers in the
notion of proportionality and non-repetitive usage,
again referencing user awareness and fairness.
5.2.2 Major CJEU Rulings on Legitimate Interests and
Expectations
While Katz is not a recognized standard within EU
law, the CJEU has engaged with the concept of
"expectations” in multiple judgments—especially
around legitimate interests, consent, and the scope
of user rights. In Case C-31118/ Data Protection
Commissioner v. Facebook Ireland Ltd and Maximillian
Schrems (“Schrems 11"”) (2020), the Court invalidated
the EU-U.S. Privacy Shield, partly underscoring data

subjects’ expectation for adequate safeguards against
government surveillance. Similarly, in Case C-50717/
Google LLCv. CNIL (2019), the Court weighed the “right
to be forgotten” against public interest in maintaining
online records, again emphasizing whether the scope of
data usage matches public and individual expectations.
Additionally, decisions like Fashion ID GmbH & Co. KG
v. Verbraucherzentrale NRW eV (Case C402019 ,17/)
discuss the notion of “user expectations” with respect
to website plugins (e.g., Facebook "Like” button),
analyzing how data may be transmitted to third
parties—an occurrence that data subjects might not
foresee. As in the U.S. setting, tension exists between
advanced, sometimes opaque, digital practices and the
GDPR'’s impetus to maintain user trust through clarity
and accountability (Kohl, 2022).

5.3 Lessons for Saudi Arabia: Best Practices and

Potential Pitfalls

Both U.S.
demonstrate the importance of balancing user privacy

Balancing Act: and EU frameworks
interests against legitimate data processing goals.
The PDPL drafters may benefit from delineating
explicit criteria for assessing whether an individual’s
expectation is legitimately exceeded.
Robust Transparency: The GDPR’'s “fairness and
transparency” rules underscore that data subjects
should not be blindsided by processing activities. If
Saudi controllers do not clarify secondary analytics
or third-party sharing, they risk straying beyond data
subjects’ reasonable expectations. Including recitals
or guidelines that specify the scope of permissible
processing might be prudent, echoing the EU approach.
Contextual Nuance: Katz famously held that what is
“reasonable” may depend on context. Similarly, the
GDPR recitals examine whether data subjects “could
not reasonably expect” specific processing. Thus, Saudi
regulators could adopt a situational approach—what
is normal in social media might differ from banking
services. Failure to reflect these variances can create
interpretive gaps or overbroad rules.

Adaptability to Technology: Both U.S. courts and the
CJEU have had to repeatedly revisit privacy logic amid
novel technologies like facial recognition (Bridges v.
Chief Constable of South Wales Police, 2020 EWCA

Journal of IAU of Humanities and Educational Sciences | Volume 4. Issue 1.© 97



The Concept of Reasonable Expectation in Personal Data Protection Law: A Comparative Analytical

Ahmed M. Bamashmoos, 2026

Civ 1058), GPS location, and big-data analytics. Saudi
lawmakers should anticipate how PDPL's “reasonable
Embedding
mechanisms or facilitating regular guidance notes

expectation” might evolve. review
(like an independent data protection authority) can
mitigate outdated rules.
Enforcement and Remedies: U.S. controversies over
the SCA, or the EU’s practical challenges in cross-border
data transfers, highlight how laws can falter without
consistent enforcement. For the PDPL, ensuring strong
enforcement structures—perhaps specialized tribunals
or administrative bodies—would build user trust and
clarify the boundaries of reasonableness.

Cultural and Legal Fit: Saudi courts must remain mindful
that both Katz-inspired tests and GDPR-style fairness
are grounded in distinct legal traditions. While parallels
exist, local judges must interpret reasonableness in
ways that resonate with Saudi cultural norms and the
specifics of Shari'ah-based jurisprudence. Over-reliance
on foreign precedents, absent local contextualization,
can create dissonance or confusion.

In conclusion, drawing from the U.S. approach (with its
Katz progeny and expansions) and the EU’s concept of
legitimate interests under the GDPR, Saudi Arabia can
craft a “reasonable expectation” framework attuned
to current and emerging technologies. Key to success
will be ongoing vigilance, ensuring that new analytics
or surveillance capabilities do not circumvent the
user’'s rightful belief in privacy. Ultimately, the PDPL's
references to fairness and reasonableness stand to
gain richness from both U.S. and EU jurisprudence—
provided that domestic courts and lawmakers calibrate
these lessons to local conditions, strike a realistic
balance between data innovation and protection, and

maintain transparent relationships with data subjects.
6. Analysis & Discussion

Building on the doctrinal breakdown (Section 4) and
comparative survey (Section 5), this section analyzes how
“reasonable expectation” of privacy might be adapted
within the Saudi Arabian data protection landscape.
We connect the tripartite approach, drawn from Katz-
like U.S. logic, and the EU’s emphasis on fairness and
legitimate expectations to the PDPL's framework and

local realities. Additionally, we incorporate practical
insights from IT professionals’ views on privacy and
trust (Martin et al., 2016).
6.1 Adapting the Tripartite or Katz-Based
Approach in Saudi Arabia
6.1.1 Subjective and Objective Elements
In a Saudi context, adopting a tripartite approach—
subjective belief, societal norms, and technological
considerations—would require careful calibration. On
one hand, the PDPL (Saudi Personal Data Protection
Law, 2021) references legitimate interests or fairness,
echoing the language that individuals’ data “must not
be processed beyond what a data subject expects”
(Executive Regulations of the Saudi PDPL, 2021). Yet
local jurisprudence has yet to define how courts will
weigh a data subject’s subjective belief (e.g., “I thought
my data was only for this one transaction”) against a
more objective sense of reasonableness (Koops, 2020).
This tension might parallel the Katz v. United States

(1967) standard, which asks if the individual’s
assumption of privacy is genuinely and socially
recognized (Kerr, 2023). Saudi judges, however,

may not uniformly embrace Katz—especially as the
PDPL arises from administrative and civil frameworks
rather than the Fourth Amendment-like logic. Still,
referencing the Katz concept might guide the judicial
line-drawing. For example, if a local consumer consents
to data sharing for shipping purposes, a subsequent,
unforeseen sale of personal information to advertisers
likely violates that consumer’s subjective (and arguably
societal) expectation.

6.1.2 Cultural Nuances and Islamic Legal Principles
Saudi courts also operate within a broader Shari‘ah-
based tradition, which values individual dignity and
the sanctity of personal life. Integrating a tripartite test
might thus find alignment with Islamic notions of harm
avoidance (la darar wa la dirar), provided each prong is
interpreted consistent with Shari‘ah. For instance, if a
data controller’s method clearly poses undue intrusion
or humiliation—breaching cultural norms—courts
might find no “reasonable” justification. This local
cultural dimension parallels how U.S. judges sometimes
apply community norms to the second Katz prong
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(Weaver, 2020).
6.2 EU-Style Fairness and Legitimate
Expectations for Saudi Regulations
6.2.1 Fairness: Beyond Mere Consent
The GDPR’s fairness principle offers more than a blanket
reliance on consent. It demands processing that respects
user “reasonable expectations” (European Parliament
and Council, 2016). Saudi regulators could incorporate
these insights by clarifying that data subjects must be
able to anticipate foreseeable future uses. If a mobile
banking app quietly aggregates geolocation data for
unrelated analytics, the mismatch with user awareness
undermines fairness. By analogy, Recitals 47 and 50 of
the GDPR require that “legitimate interests” do not
exceed what a typical user might reasonably foresee.
The PDPL provisions on data minimization and purpose
specification might be similarly read in tandem with

"

“reasonable expectation,” so that extraneous reuses
or expansions beyond the original scope violate the
law. Official guidelines from the SDAIA or NDMO
might specifically codify how controllers must ensure
that any secondary data usage is consistent with
prior disclosures, bridging the local system and EU
"compatibility” recitals (Cate et al., 2014).

6.2.2 Legitimate Interests and the Balancing Test

The EU's "legitimate interests” basis demands a
balancing test to ensure data subjects’ fundamental
rights are not overridden (Kohl, 2022). Notably, The
PDPL framework (via the IR, Article 16) references
"legitimate interest” but stops short of detailing a
method for balancing. This gap is where EU rulings like
Case C31118/Data Protection Commissioner v. Facebook
Ireland Ltd and Maximillian Schrems (“Schrems I1”)
(2020) can be illustrative. Courts weigh user awareness,
data security controls, and the proportionality of
processing. If the same reasoning is adopted, local
controllers must prove that any extended use or cross-
border transfer aligns with user expectations, not just
with a cursory mention in a privacy notice.

If the Saudi

Information Technology (MCIT) or SDAIA were to

Ministry of Communications and
issue interpretive guidance akin to the European Data
Protection Board’s approach, local businesses would
gain clarity on whether certain analytics, third-party

data sharing, or Al-driven profiling can remain within

"

a "reasonable expectation.” This alignment could

simultaneously protect data subject rights and reduce

compliance uncertainty for firms.

6.3 The Role of IT Professionals’ Perspectives on
Privacy and Trust

6.3.1 User-Centric Insights

In their empirical study, Martin, Rice, and Martin

(2016) analyzed how

expectations of privacy when engaging in e-commerce,

IT professionals articulate
social networking, and cloud services. Notably, these
professionals revealed that even with advanced
awareness of data flows, they expected “fair handling”
and “no unauthorized third-party data sharing” (p.
506). This aligns with the notion that reasonableness
partly depends on user sophistication: if even tech-
savvy individuals find hidden analytics or backdoor
data exchanges unanticipated, the general public likely
has even lower awareness (McDonald & Cranor, 2008).
Saudi Arabia,
“reasonable expectation” is not purely hypothetical.

For such insights underscore that
If well-informed IT practitioners feel uneasy about
undisclosed aggregator practices, mainstream users
may harbor even stronger assumptions that their
personal details remain confidential. This reality calls
for a robust synergy between technical measures—
dashboards,
frameworks requiring transparency (Tene & Polonetsky,
2013).

6.3.2 Trust-Building Through Technical and

Operational Measures

clear encryption defaults—and legal

The same research indicated that user trust might
be bolstered when organizations deploy recognized
privacy technologies (e.g., TLS encryption, secure
authentication), coupled with tangible administrative
safeguards. Saudi policymakers might glean from
these findings by encouraging or mandating leading
industry practices—such as mandatory encryption
for personal data and enforceable privacy-by-design
principles. These measures can transform “reasonable
expectation” from a vague ideal to a lived reality.

Yet, as technology evolves—Al-based facial recognition,
biometric identifiers, or large-scale data scraping—IT

professionals note the risk that private user information
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is pulled into massive data sets with minimal user
control or knowledge (Bridges v. Chief Constable of
South Wales Police, 2020 EWCA Civ 1058). The question
remains: how can individuals reasonably foresee such
advanced analytics if controllers do not disclose them?
Clarifying "“reasonable expectation” thus depends
on both legal mandates for explicit notifications and
the continuing education of IT experts in privacy
engineering (Kohl, 2022).

6.4 Synthesis and Future Directions

A Saudi test should keep the Katz-style subjective/
objective core and the GDPR's fairness/compatibility,
and

operationalized through Article 16 notices

minimization. Treat Al/biometrics/cross-context
analytics as high-scrutiny unless specifically disclosed
and mitigated; periodic guidance can track technology
shifts.

“reasonable expectation” to local norms without over-

Courts and regulators can then calibrate

reliance on foreign doctrine.

6.5 Saudi Caselets: Article 16 in Practice

6.5.1 Retail cross-sell (customer data reuse)

Context: A retailer reuses purchase history to micro-

target customers via email and mobile application.

Assessment: From a subjective perspective, customers

expect service and transactional messages, not

granular profiling. At the societal level, marketing

communications are common where there is salient

disclosure and an easy opt-out. Technologically, cross-

channel audience building and inference increase the

level of intrusiveness.

Outcome: The practice falls outside reasonable

expectation unless the retailer (i) explicitly discloses

cross-sell profiling, (ii) offers a frictionless opt-out, (iii)

limits inputs to recent and relevant transactions, and

(iv) applies short, purpose-bound retention. With these

measures in place, narrow same-brand cross-sell can

fall within reasonable expectation.

6.5.2 Workplace facial recognition (time and
attendance)

Context: An employer deploys facial recognition to

record clock-in and clock-out events.

Assessment:  Subjectively, employees anticipate

attendance tracking but not open-ended biometric

reuse. Societally, attendance systems are familiar,
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whereas biometric data are sensitive. Technologically,
template storage architecture and breach impact
materially affect foreseeability.
Outcome: The practice is within reasonable expectation
only if it is strictly necessary, facial templates are stored
on-device or encrypted, a non-biometric alternative
is available without penalty, retention aligns with
attendance needs, and any non-attendance uses are
excluded absent a fresh assessment and transparent
disclosure.
6.6 Legal Liability for Exceeding “Reasonable
Expectations” (PDPL Art. 16).
Under the PDPL, “legitimate interest” is a lawful
basis only where the controller’s purpose is lawful,
the data
subject’s reasonable expectations (PDPL Arts. 6(4),
10(7), 15(6); PDPL IR Art. 16(1)(a—d)). Exceeding those

expectations collapses the legal basis and renders the

necessary, and—critically—falls within

processing unlawful. Practically, the IR hard-wires this
through a prior, documented assessment that identifies
the processing and purpose, tests necessity, evaluates
potential harm to data subjects and their rights, and
specifies risk-avoidance measures; if the assessment
shows any legal infringement or harm, the controller
must modify the processing or rely on another basis
(PDPL IR Art. 16(3)-(4)).

Unlawful processing (including reliance on legitimate
interest outside reasonable expectations) attracts a
layered liability regime at the PDPL's conclusion: (i)
Administrative enforcement—warning or fines up to
SAR 5 million (doublable on repeat), imposed by a
specialized committee, with powers to seize tools used
in violations and to publish decisions; courts may also
order confiscation of gains, and public entities must
discipline offending employees (PDPL Arts. 36-39).
(ii) Criminal exposure—where the violation involves
intentional disclosure or publishing of Sensitive Data
to harm or for personal benefit, imprisonment up to
two years or a fine up to SAR 3 million (doublable on
recidivism) may apply (PDPL Art. 35). (iii) Civil liability—
any person suffering material or moral damage may

claim proportionate compensation (PDPL Art. 40).
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Remedial duties interlock with these sanctions: cease
the unlawful processing and destroy personal data no
longer necessary (PDPL Art. 18); notify the Competent
Authority (and affected individuals where risks arise) of
any breach or unlawful access (PDPL Art. 20); maintain
accurate records of processing and a designated data
protection officer to monitor compliance and handle
complaints; and cooperate with auditing and complaint
procedures before the authority (PDPL IR Arts. 32-33,
36-37). Collectively, these texts make clear that stepping
beyond data subjects’ reasonable expectations when
invoking legitimate interest is not a mere procedural
defect but a trigger for administrative, criminal, and

civil exposure under the PDPL framework.
7. Conclusion & Recommendations

This article has traced the evolving notion of
“reasonable expectation” in personal data protection,
comparing how U.S. courts—guided by Katz v. United
States—and EU frameworks—Iled by the GDPR's fairness
principle and legitimate interests—might guide Saudi
Arabia’s nascent legal regime. Although the PDPL
explicitly references legitimacy and user expectations,
the absence of domestic case law leaves a pivotal
interpretive gap. By exploring the tripartite or Katz-
style subjective—-objective-technological lens, and the
EU’s emphasis on transparent disclosures and consent,
the Saudi approach can benefit from robust, context-
sensitive rules that resonate with local cultural and
judicial norms.

The U.S. tradition demonstrates that
expectation” is not a static concept; it shifts with

"reasonable

societal norms and technological realities. Meanwhile,
GDPR-style fairness underscores that organizations
must balance their legitimate processing needs against
users’ fundamental rights and plausible foresight about
data usage. Together, these lessons show that clarity
and adaptability are crucial: too broad a standard may
stifle data-driven innovation, while too narrow an

interpretation can leave consumers unprotected.

Recommendations
1) Legislative and Regulatory Clarifications:
Saudi legislators or administrative bodies (e.g., SDAIA)

Journal of IAU of Humanities and Educational Sciences | Volume 4. Issue 1.©

should consider guidelines echoing Katz's two-prong
approach, adapted to the PDPL. This might specify
how data controllers demonstrate that their processing
aligns with user awareness, bridging the concept of
“subjective expectation” and “societal recognition”
with local Shari’ah-informed values.

2) Controller-Facing Operational Implementation (PDPL
Art. 16).
Controllers should auditable

Reasonable Expectation Assessment (REA) when

adopt a concise,
relying on legitimate interest or deploying high-impact
processing. The REA scores six factors—relationship/
power, salient disclosure for the specific processing,
purpose-compatibility, intrusiveness/sensitivity, sector/
social baseline, and technology amplifiers versus
mitigations—on a 0-2 scale. Decision thresholds: 0-4
= proceed; 5-8 = proceed with specified mitigations
and enhanced notice; 9-12 = do not proceed—seek
explicit consent or redesign. The completed REA is
retained with processing records and refreshed upon
material change. This operationalizes the expectation
framework developed in §4.3.4 and is illustrated by the
Saudi caselets in §7.5.

3) Educational Outreach:

As underscored by IT professionals’ perspectives,
many data controllers and developers remain unsure
how “reasonable expectation” applies to advanced
analytics. Government and industry associations
could host workshops illustrating best practices, such
as designating an internal privacy lead and adopting
encryption or privacy-by-design protocols. This fosters
a culture of compliance and respect for personal data
boundaries.

4) Judicial and Academic Development:

Once Saudi courts begin receiving the PDPL-related
disputes, the ensuing case law can refine the boundaries
of reasonableness. Academic legal centers should
track and analyze these rulings, adding interpretive
depth. Comparative legal research should continue,
incorporating not just the U.S. and EU, but also other
jurisdictions that have faced rapid technology growth.
In sum, implementing these recommendations can
strengthen Saudi Arabia’s data protection architecture,

ensuring that the “reasonable expectation” concept
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remains practically viable, culturally aligned, and
responsive to ongoing technological changes. By
embedding transparent norms and championing IT
professional engagement, the Kingdom can foster
both privacy rights and balanced data innovation.
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ABSTRACT

Spatial intelligence is a critical cognitive competency for success in STEM fields; however, few validated assessment methods exist to
identify gifted students’ spatial abilities (Andersen, 2014; Stumpf et al., 2013). This study examined the validity of the Spatial Analytical
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of ethnic groups limited the generalizability of the findings to the wider student population. Overall, the SAA was found to capture the
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1. Introduction

While spatial intelligence is an essential cognitive
competency for success in Science, Technology,
Engineering, and Mathematics (STEM) fields, very
few assessment methods have been developed and
validated to measure and identify gifted students’
spatial analytical talents (Andersen, 2014; Aprile et
al., 2020; Kell & Lubinski, 2013; del Cerro & Méndez,
2021). A review of the literature shows empirical
evidence supporting the correlation between STEM
performance and spatial intelligence (Buckley et al.,
2018; Kell & Lubinski, 2013). Furthermore, spatial
ability has demonstrated predictive validity for future
performance in STEM fields (Berkowitz & Stern, 2018).
STEM education is crucial for economic development
in the knowledge-based era. Although many countries
consider STEM fields to be a national priority, spatial
intelligence—despite its role as a predictor of STEM
talent—is rarely measured, if not entirely neglected, in
talentsearch programs (Andersen, 2014; Kell & Lubinski,
2013; Stumpf et al., 2013). Spatial intelligence enables
gifted students to develop the scientific and artistic
thinking used by engineers in various fields such as
mechanical, civil, biomedical, design, architecture, and
computer engineering. This ability enables students to
conceptualize and construct spatial models, analyze
geometric objects, interpret diagrams, and identify
functions, among other skills (del Cerro & Méndez,
2021, p. 1). Even though spatial intelligence is a critical
component of analytical and creative thinking in STEM,
very limited research has investigated the validity of
assessments related to this cognitive construct (Maker,
2020; Yoon et al., 2023).

A high level of spatial ability has been linked not
only to the arts but also to science, mathematics, and
technology (Kell & Lubinski, 2013; Kozhevnikov et al.,
2013). Students with high spatial ability are able to
create mental representations of complex problems,
then analyze those representations and manipulate
them mentally for creative production (Trickett &
Trafton, 2007). The capabilities of Einstein, as well as
those of many scientists and engineers across different
eras, cannot be fully explained without understanding
spatial intelligence. Even though spatial intelligence is
not a strong predictor of school success, it plays a vital
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role in many scientific and creative accomplishments
(Maker, 2020; Das et al., 1994; Gardner, 1983;
Humphreys & Lubinski, 1996; Lohman, 1996). Spatial
intelligence is a crucial cognitive ability that involves the
understanding and manipulation of visual and spatial
information, both of which contribute to scientific
reasoning and creativity (Carroll, 1993). Accurately
assessing spatial intelligence is essential for identifying
individuals’ strengths and weaknesses in this cognitive
domain. One effective and widely used tool for
assessing spatial analytical intelligence is the tangram
puzzle, as employed in the DISCOVER assessment
project. The tangram puzzle has been used for centuries
as a measure of spatial intelligence. Its historical
significance and widespread application provide a
strong foundation for validating its effectiveness
in assessing this cognitive ability (Renavitasari &
Supianto, 2018). Tangram puzzles require individuals
to mentally manipulate geometric shapes to form
specific spatial patterns (Ayaz et al., 2012; Kmetova &
Nagyova, 2021). This directly assesses spatial reasoning
skills such as mental rotation, visualization, and spatial
analytical perception, which are key components of
spatial intelligence. In using tangram puzzles, the
assessment aligns with real-world spatial analytical
tasks, enhancing its ecological validity. Moreover,
tangram puzzles are culturally unbiased, as they do
not rely on specific cultural knowledge or language
proficiency. When applied appropriately, they serve as
valuable tools for assessing spatial intelligence.

In the spatial analytical intelligence activities of the
DISCOVER assessment project, a series of problems
varying in complexity and required thinking processes
are presented to students using tangram puzzles. Early
research showed that the problems in this assessment
were appropriately ordered, with puzzles arranged
from the easiest to the most difficult in the booklet
(Maker, 2001; Sarouphim, 2000). However, subsequent
observers questioned the order of the puzzle pages
based on their observations of the time required for
students to progress through the booklet. This issue is
important for the validity of the assessment (Maker,
2020). Another important psychometric aspect of this
assessment is the way in which different problems are
clustered and organized to present varying levels of
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challenge to examinees. For example, to what extent
do the different problems used in this assessment
measure distinct cognitive competencies and abilities?
Do the problems reflect varying levels of difficulty
and complexity? What are the best practices for using
such puzzles to assess spatial analytical intelligence
effectively?

Furthermore, after several years of using tangram
puzzles in the spatial analytical intelligence assessment,
a substantial amount of data has accumulated in the
DISCOVER database. These data can be analyzed to
support the identification of spatially gifted students.
This gap in the research is the focus of the current
study. The author aims to validate a spatial analytical
intelligence assessment using tangram puzzles to
identify gifted students and support STEM education
as part of the DISCOVER project.

2. Theoretical Framework

The assessment of spatial ability began in the early
1900s with the development of traditional forms of
intelligence tests (Humphreys & Lubinski, 1996). From
the first intelligence test devised by Binet and Simon
to the present day, spatial ability items have been
included in most Intelligence Quotient (1Q) tests. For
example, the Wechsler Adult Intelligence Scale-Fourth
Edition (WAIS-IV), the Stanford-Binet Intelligence Scale,
the Universal Nonverbal Intelligence Test (UNIT), and
Raven’s Progressive Matrices all contain multiple items
designed to assess spatial ability (Sattler, 2001). The
Wechsler, Binet, and McCarthy scales measure cognitive
processes through nonverbal spatial tasks (Das et al.,
1994).
have noted that factorial studies of spatial ability

Researchers studying individual differences
demonstrate that spatial tests are strong indicators of
general intelligence, or the “g” factor (Lohman, 1979;
Jensen, 1993). Most 1Q tests that contain nonverbal
spatial items aim to measure general intelligence
by combining these items with others, rather than
measuring spatial ability as a separate construct.

Historically, spatial ability as a distinct factor in human
intelligence was described early in the 20th century. For
much ofthatcentury, intelligence testingwasdominated

by the concept of a general intelligence factor, or
llg’

"

until Thurstone introduced his multidimensional
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theory of intelligence (Andersen, 2014). In Thurstone'’s
theory, human intelligence consists of several primary
mental abilities, one of which is spatial ability. Later,
in 1938, Thurstone acknowledged the existence of
the “g” factor; since then, spatial ability has been
included in most intelligence theories, although it
is often considered a secondary-level human ability
(Chen & Siegler, 2000). Toward the end of the 20th
century, spatial ability regained a more prominent role
in theories of intelligence when Gardner (1983, 1993,
1999) developed the theory of multiple intelligences.
Gardner identified eight types of intelligence: linguistic,
spatial, musical, logical-mathematical, interpersonal,
intrapersonal, bodily—kinesthetic, and naturalist. He
further distinguished between two forms of spatial
intelligence: spatial-artistic and spatial-analytical.

Spatial intelligence has been thoroughly studied
in explicit theories of intelligence, including both
differential
From the differential theory perspective, Lohman

and cognitive processing theories.
(1996) concluded that spatial ability includes several
components: visualization ability (i.e., the capacity to
manipulate visual patterns successfully regardless of
task speed), speeded rotation (the speed of mentally
manipulating, transforming, and rotating objects),
closure speed (the speed of identifying novel visual
patterns), closure flexibility (the ability to find and
identify novel visual patterns), and perceptual speed
(the ability to quickly recognize known visual patterns
or accurately compare multiple patterns). All of these
cognitive processes are involved in solving tangram
puzzles.

From the cognitive theorist's perspective, spatial

intelligence includes three cognitive processes:

encoding, transformation, and reproduction of
visual images (Gardner, 1983; Lohman, 1996). Thus,
individual differences in spatial ability may be related
to these processes. However, Lohman (1996) noted that
research in cognitive psychology does not explicitly
address the sources of individual differences in spatial
processing. He referred to four hypotheses that might
explain such differences: (a) speed in performing
analog transformations or mental rotations, (b) skill
in generating mental representations that preserve

configural information, (c) the amount of visual-
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spatial information that can be maintained in working
memory, and (d) the flexibility of strategies available
for solving such tasks (as cited in Dennis & Tapsfield,
1996).

The diversity of definitions surrounding spatial
intelligence has led to disagreement about how it
should be defined. Carroll (1993) defined spatial
ability as “an ability in manipulating visual patterns as
indicated by level of difficulty and complexity in visual
stimulus materials that can be handled successfully,
without regard to the speed of task solution” (p. 362).
Lohman (1996) described it as “the ability to generate,
retain, retrieve, and transform visual images” (p.
98). Carroll's definition emphasizes outcomes and
performance, irrespective of processing speed, whereas
Lohman's focuses on underlying cognitive functions
and processes.

In Gardner’s (1993) view, both the cognitive processes
and their outcomes are essential in assessing spatial
intelligence. He defined it as “the capacity to perceive
the visual world accurately, to perform transformations
and modifications upon one’s initial perceptions, and to
be able to re-create aspects of one’s visual experience”
(p. 173). Gardner’s (1983, 1993) definition captures both
internal processing and external performance, as well
as the domain specificity of spatial intelligence, which
he divides into spatial-artistic and spatial-analytical
components.

More specifically, Gardner posited that spatial abilities
are not identical across individuals. For example, a
person may possess a strong ability to perceive and
mentally manipulate visual images but may lack
the capacity to re-create those perceptions through
drawing or construction. Consequently, Gardner (1983)
emphasized the existence of subcomponent abilities
within each type of intelligence, including both
divergent and convergent thinking skills.

In the present study, the DISCOVER project defines
spatial analytical ability [SAA] as “skills involving seeing
how things fit together visually and in space through
mental images, on paper, and in physical objects or
forms"” (Maker, 2020).

Assessment of Spatial Ability

Spatial ability can be measured using various item
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formats, including performance-based assessments,
paper-and-pencil tests, and individually administered
oral tests such as the Wechsler Scales and the Stanford-
Binet. More recently, computerized forms of spatial
tests have become available (del Cerro & Méndez,
2021). Items measuring nonverbal performance were
among the earliest testing methods and are still used in
contemporary intelligence assessments (Gardner, 1983;
Lohman, 1996).

The advantages of performance-based assessment
(PBA) include the following: (a) PBA reduces the
anxiety often associated with paper-and-pencil tests;
(b) it provides a calming context that minimizes test
anxiety; and (c) it uses methods closely aligned with
teaching and learning processes, allowing examinees
to demonstrate their competencies with high levels
of motivation. In addition, examinees are engaged in
real-life problem-solving situations that reflect their
competencies in both process and product (Miller &
Miller, 2000; Sarouphim, 2001).

Consistent with new paradigms of intelligence proposed
by Feldman (1991)—in which giftedness is understood
to take multiple forms and to be identified through
performance rather than standardized testing—
spatial intelligence is assessed using a contemporary
performance-based measure known as Discovering
Intellectual Strengths and Capabilities While Observing
Varied Ethnic Responses (DISCOVER). Spatial analytical
intelligence is one of the several domains measured by
DISCOVER. The DISCOVER Spatial Analytical Assessment
(SAA) was developed to identify gifted students and to
assess the cognitive strengths of all learners, drawing
upon Gardner’s (1993) theory of multiple intelligences
and Sternberg'’s
(Sternberg, 1997). Students’ performance on the SAA
is the focus of the current study.

Spatial Analytical Assessment in DISCOVER

The DISCOVER assessment measures

triarchic theory of intelligence

individuals’
problem-solving abilities across various domains of
2020).
standpoint, the definition of superior ability depends

intelligence (Maker, From a psychometric

largely on one’s beliefs about the nature of giftedness.
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In designing the DISCOVER assessment, Maker (1996)
defined giftedness or high competence as “the ability to
solve the most complex problems in the most efficient,
elegant, effective, or economical ways” (p. 44). Maker
drew upon a problem continuum derived from the
work of Getzels and Csikszentmihalyi (1967, 1976) as a
framework for developing a series of problem situations
that require diverse intellectual competencies. Maker
(2001) asserted that “the emphasis on problem solving
was perceived as an important way to access the
abilities of students from at-risk populations. When
testing a student’s knowledge, often we are assessing
exposure, not the ability to learn the information” (p.
235). From a cognitive psychology standpoint, students
who are able to learn and produce promising results are
driven by unique cognitive representations, where the
scope of problem solving becomes a critical gateway
to a student’s abilities—particularly when tasks vary in
structure and difficulty (Edens and Potter, 2008; Domin
& Bodner, 2012; Alvarez et al., 2020). Unlike traditional
IQ tests, the DISCOVER assessment is based on the belief
that the evaluation of problem-solving competencies
stimulates both convergent and divergent thinking
(Maker, 2004).

The assessment of spatial analytical intelligence for
gifted students within the DISCOVER project has been
in place for nearly four decades. Students participating
in the DISCOVER assessment engage in a spatial
analytical

problem-solving session using tangram

pieces. Following each assessment, a debriefing
session is conducted during which observers complete
a behavioral checklist. This checklist, developed
during the initial research phase of the DISCOVER
project, documents observable behaviors of high-
level problem solvers and the characteristics of their
constructed products. For example, within the spatial
analytical component of the checklist, behaviors such
as “sees which pieces will complete a puzzle without

"

manipulating them,” “makes initial shape in a visual
way,” and “sees how to substitute pieces for others
to make same shapes or puzzles” are typical of
superior problem solvers. The checklist also includes
characteristics of their products, such as “makes many

constructions and uses many pieces to make the initial
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shape” (Maker, 2020).

After completing the checklists, observers and the
assessment leader discuss each student’s performance,
using the behavioral checklists and students’ products
as guides. Students are then assigned a rating for each
activity based on the quality of their performance. A
five-level rating scale is used to distinguish students’
competencies in each domain of intelligence. In
addition, a special rating—referred to as a “redo”—is
assigned when a student is unable to complete a task
due to external or emotional factors. For instance, a
student may experience exceptional emotional distress
or be called out of the room; in such cases, both the
teacher and the observer may agree that the task
should be rescheduled. This student is then given a
“redo” for that specific portion of the assessment.
Although
based assessments such as DISCOVER—as promising

interest has grown in performance-
alternatives to standardized 1Q tests for identifying
gifted students—their psychometric properties require
further investigation. Since the development of the
spatial analytical intelligence assessment, a number
of studies have been conducted to examine several of
its aspects. However, while many research paradigms
have been developed to assess spatial intelligence,
limited research has been conducted to validate these

assessments (Aprile et al., 2020; Maker, 2020).

3. Purpose of the Study

The purpose of the current study is to provide useful
information for improving decision-making regarding
theassessment of students’ spatial analyticalintelligence
using tangram-based tasks. This is accomplished by
analyzing data collected over several years from the
DISCOVER project. Specifically, the author aims to
determine evidence-based recommendations for
structuring the assessment using tangrams and to
provide guidance on the psychometric properties of
this type of assessment.

The following research questions guided the current
study:

1. How does the number of pieces used in initial puzzle
configurations (ill-defined problems) relate to students’
performance on spatial analytical intelligence tasks

(well-defined problems) across grade categories?

109



Using Tangrams to Assess and Identify Gifted Students in the Spatial Analytical Intelligence Domain

Omar Muammar, 2026

2. What are the psychometric properties (including
item difficulty and performance patterns) of spatial
analytical intelligence puzzles across grade categories,
and how do these properties vary by task complexity
and time on task?

4. Method
This study employed a quantitative, descriptive—
correlational research design with an item analysis
component. The research was non-experimental, as no
variables were manipulated; instead, existing student
performance data from the DISCOVER project were
analyzed. Descriptive statistics (means and standard
deviations) were used to examine the psychometric
of the SAA

complexity, puzzle completion rates, and time on task

properties items, including puzzle
across grade levels.

Correlational analyses were conducted to determine
the

the number of pieces used in the initial shape—an

relationships between task complexity (i.e.,
ill-structured problem) and performance on other
items (the number of puzzle pages completed—well-
structured problems). In addition, item difficulty
indices were calculated based on time-to-completion
and performance across groups, providing evidence
of construct validity and developmental trends in the

spatial analytical intelligence assessment.

Participants

Male and female students from kindergarten through
Grade 11
participated in this study. The total sample consisted

in various school districts across Arizona

of 3,434 students from 128 classrooms, including
560 kindergarten students, 2,066 elementary school
students (Grades 1-5), 581 middle school students
(Grades 6-8), and 277 high school students (Grades
9-11).

Participants represented diverse ethnic backgrounds,
Black American,

including Caucasian American,

Hispanic, Native American, and Asian American
students. Although the exact number of participants
from each ethnic group could not be determined, the
percentage distribution in the participating schools and
districts reflected these backgrounds. According to the
DISCOVER project, the approximate ethnic composition

of the sample was as follows: 12% Caucasian American,

110

5% Black American, 23% Hispanic, 59% Native
American, and 1% Asian American (Maker, 2020).

Instrument

The SAA is conducted as part of the DISCOVER
project within regular classroom settings. Students
are provided with sets of tangram pieces, including
six large triangles, three medium triangles, six small
triangles, three parallelograms, and three squares.
Four to five students are assigned to one observer.
General instructions are delivered to all students by
the teacher, while basic spatial tasks are demonstrated
simultaneously by each observer (Maker, 2020).
Students are then asked to complete a set of preliminary
activities, using the tangram pieces to create various
shapes. These tasks are designed to help students
become familiar with the materials and develop the
foundational skills necessary for the assessment.
Following the practice session, students engage in an
open-ended activity in which they are instructed to
construct a given shape using as many tangram pieces
as possible.

Once time is called for the open-ended task, students
receive a booklet containing six structured puzzle
pages. They are instructed to solve the puzzles using
the tangram pieces. Observers record the time each
student takes to complete each page before prompting
them to proceed to the next. The puzzles are arranged
in what the developers believed to be an order of
increasing difficulty—from easiest to most challenging.
If a student completes all six puzzles before the allotted
time ends, they may choose to complete an additional
“challenge” page.

Four different booklets are used for four grade-
level groups: K-2, 3-5, 6-8, and 9-12. The total time
allotted for completing the puzzle pages varies by
developmental level: 20 minutes for Grades K-2, 25
minutes for Grades 3-5, 30 minutes for Grades 6-8, and
35 minutes for Grades 9-12.

The SAA for Grades K-12 includes five distinct booklets:
one for each of Grades 3-5, 6-8, and 9-12, and two for
Grades K-2. Each booklet follows the same instructions
and procedures and includes two main activities: (a)
the shape activity and (b) the puzzle tasks. The shape
activity differs by grade level: students in Grades K-2
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construct a square; those in Grades 3-5, a triangle;
Grades 6-8, a parallelogram; and Grades 9-12, a
rhombus. Each grade level is also assigned six puzzles,
with additional challenge pages available.

The problems used in the SAA vary in structure and
are aligned with the problem continuum. As shown
in Table 2, the problem continuum classifies problem-
solving situations based on whether the problem,
method, or solution is known by either the presenter
or the solver (Maker & Schiever, 2005). This framework,
used in the construction of the DISCOVER assessment,
distinguishes between well-structured problems,
which require convergent thinking, and ill-structured
problems, which require divergent thinking. In this
study, the spatial analytical intelligence assessment
was intentionally designed along this continuum. The
initial shape activity represents a Type V problem, while
the structured puzzle pages include problems ranging
from Type | to Type IV, ensuring a balanced assessment
of both convergent and divergent thinking skills (See
Table 2).

Validity of the SAA. Among the earliest studies on
the DISCOVER assessment was research conducted
by Griffiths (1996) focusing on interrater reliability.
Griffiths examined the level of agreement in student
ratings between the researcher and observers with
varying levels of experience: novice (fewer than 10
observations), experienced (10-20 observations), and
expert (more than 20 observations). The findings
revealed 80% agreement between novice observers
and the researcher, and 100% agreement between
both experienced and expert observers and the
researcher on the spatial analytical component of the
assessment. Griffiths also reported 95% agreement
on categorical ratings across all observers experience
levels and across all activities, indicating high interrater
reliability and strong consensus on identifying students
who demonstrated superior problem-solving skills.

In a separate study, Kassymov (2000) investigated
interrater reliability among five expert observers from
the DISCOVER team, each of whom had conducted
more than 20 observations. He compared interrater
agreement on the spatial analytical activity before
and after a debriefing session and found consistent
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agreement levels of 80% both before and after the
session.

In another phase of his research, Kassymov examined
interrater reliability within a district team of 11 expert
observers trained by the principal investigator of the
DISCOVER project. Agreement on spatial analytical
ratings within this district team was also high—80%
before and 100% after the debriefing session. These
findings support the reliability of the observer-based
evaluation process used in the DISCOVER assessment,
particularly for identifying spatially gifted students.
Sak and Maker (2003) investigated the predictive validity
of the DISCOVER assessment and found that students
rated as definitely superior problem solvers on certain
components of the assessment scored significantly
higher than their nongifted peers on standardized
tests and academic performance measures. Specifically,
students who demonstrated superior problem-
solving skills in the spatial analytical activities scored
significantly higher than those identified as nongifted
(N = 82) on the Stanford 9 (F = 7.02, p < .01), the AIMS
Math subtest (F = 7.29, p < .01), and on sixth-grade
end-of-year science grades (F = 4.05, p < .01).
Sarouphim (2001) examined the concurrent validity of
the DISCOVER assessment using the Raven'’s Progressive
Matrices with a sample of 257 students in kindergarten
and second, fourth, and fifth grades from two minority
groups: Navajo Indian and Mexican American. The study
found significant and positive correlations between
DISCOVER assessment ratings and Raven scores. In the
spatial analytical activity, moderate to high correlations
were found at Grade K (r =.351, p < .05, n =74), Grade
2 (r=.398, p<.01, n=47), Grade 4 (r = .495, p < .01,
n =74), and Grade 5 (r = .395, p < .01, n = 74), with an
overall correlation of r =.409 (p < .01, N = 257).

(Sak & Maker, 2003;
Sarouphim, 2001) provide empirical support for the

Collectively, these studies
concurrent validity of the DISCOVER assessment and
contribute to the understanding of the validity of the
SAA. However, these findings are not yet sufficient
to fully establish the psychometric soundness of the
SAA. Further research is necessary to improve the
identification of gifted

students through spatial

analytical performance, especially as evaluated during
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debriefing sessions. Multiple aspects of the SAA require
continued investigation to enhance its credibility and
practical utility. While existing studies support its
internal structure and concurrent validity, additional
research is particularly needed to explore its internal
dimensional structure in depth. Therefore, the current
study focuses on the psychometric properties of the
SAA as a tool for identifying gifted students in the
domain of spatial analytical intelligence.

The results of both studies (Sak & Maker, 2003;
Sarouphim, 2001) have provided evidence of the
concurrent validity of the DISCOVER assessment and
contributed to the understanding of the validity of
the SAA, but they are still not enough. The validity of
SAA in the DISCOVER project needs to be researched to
provide information about improving the identification
of gifted students and spatial analytical abilities during
the debriefing sessions. Different aspects of the SAA
need to be studied to increase its credibility. Several
studies reported on the internal structure and the
concurrent validity of the DISCOVER assessment and
have shown support for its use; however, more studies
are still needed to especially investigate the internal
structure of the SAA. Therefore, this current study
was focused on the psychometric aspects of the SAA
as a tool for identifying gifted students in this area of
intelligence.

Procedure

Data for this study were collected over a period of 11
years as part of the DISCOVER project. Information was
recorded for all students in classrooms that participated
in the spatial analytical intelligence assessment, in
order to generate an appropriate and representative
sample. These data were extracted from original
assessment records and organized according to school
district, grade level, teacher, and student.

After representative samples were identified for each
grade level, the author entered students’ performance
data from the SAA into a centralized database. Student
performance was evaluated across two activities: the
shape construction task and the structured puzzle task.
In the first activity, student performance was assessed
based on their ability to construct the required shape
and the number of tangram pieces used to do so,
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which reflects the complexity of their spatial solution.
In the second activity, which comprised six structured
puzzle pages, performance was evaluated based on
the number of puzzle pages completed within the
allotted time and whether the student completed them
independently (i.e., without clues or assistance).

5. Data Analysis

Data were analyzed using both descriptive and
inferential statistical methods, employing the Statistical
Package for the Social Sciences (SPSS) to address the
study’s two primary research questions.

For the first
the
used to construct the initial shape (ill-defined task)

research question—which examined

relationship between the number of pieces

and the number of puzzle pages completed (well-
defined tasks)—Pearson product-moment correlation
coefficients were calculated for each grade group
(K-2, 3-5, 6-8, and 9-12). This method was chosen to
statistically assess the degree of association between
student performance on the two types of tasks: the ill-
defined shape construction (measured by the number
of pieces used) and the well-defined puzzle completion
(measured by the number of pages completed).
Pearson’s r coefficients helped indicate whether
performance on the two task types was correlated
or distinct. Additionally, effect sizes were computed
using Cohen’s d to quantify the magnitude of observed
differences between performance on the two types of
activities across grade levels.

For the second research question, which focused
on the psychometric properties of spatial analytical
intelligence assessment, descriptive statistics (means,
standard deviations, percentages) were calculated
across grade levels for two performance indicators:
(a) the number of pieces used in the shape activity
and (b) the number of puzzle pages completed. These
analyses were intended to identify developmental
trends, stability, and variation in performance, thus
contributing to the construct validity and sensitivity of
the instrument.

To examine the difficulty level of the puzzle pages,
two complementary approaches were employed. First,
the average time on task and corresponding standard

deviations were calculated for each puzzle page to
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serve as behavioral indicators of difficulty. Second, for
students who reached page six, a difficulty index was
derived by analyzing both the average completion
time and the proportion of successful completions per
grade group. These dual measures allowed difficulty to
be assessed from both behavioral (time) and cognitive
(accuracy) perspectives.

All statistical analyses were conducted at a significance
level of a = .01. The combination of descriptive and
correlational techniques provided a comprehensive
understanding of the relationship between task
complexity and student performance, the psychometric
characteristics of the assessment, and the relative
difficulty of the puzzle pages across grade levels.

6. Results

The research question in this study aimed to examine
the relationship between the number of pieces used
to construct the initial shape (ill-defined task) and
the number of puzzle pages completed (well-defined
tasks) by students in the Spatial Analytical Intelligence
Assessment. Pearson correlation coefficients were
calculated for each grade group, and all correlations
were found to be statistically significant at an alpha
level of .01. The strength of the correlations ranged
from low to moderate across grade levels: (a) Grades
K-2:r(1,307) = .252, p < .01; (b) Grades 3-5:r (1,319) =
426, p < .01; (c) Grades 6-8: r (581) = .230, p < .01; (d)
Grades 9-12:r(227)=.239, p<.01. Theseresults indicate
a positive association between the two task types
across all grade groups, with the strongest correlation
observed in Grades 3-5. Effect sizes, calculated using
Cohen’s d, ranged from .05 to .18, suggesting small to
moderate differences in performance across the two
activity types. This range of effect sizes indicates that
the amount of variance explained between ill-defined
and well-defined tasks is limited, supporting the
interpretation that the two tasks may engage distinct
dimensions of spatial problem-solving ability.

The second research question aimed to investigate
the psychometric properties of the puzzles used in the
spatial analytical assessment. Specifically, means and
standard deviations were calculated for the following
(@) the number of

two performance indicators:

tangram pieces used in the initial shape activity, and (b)
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the number of puzzle pages completed at each grade
level. As shown in Table 3, both the average number
of puzzle pages completed and the number of pieces
used in the initial shape varied across grade levels, and
generally increased with grade.

For instance, in Groups K-2 and 3-5, the average
pages
by approximately half a page per grade level. In

number of puzzle completed increased
contrast, for Group 6-8, the average number of pages
completed remained relatively stable across grades. In
Group 9-11, performance was more variable and did
not show a consistent trend. Similarly, the average
number of tangram pieces used in the initial shape
activity increased steadily—by about two pieces across
K-2, and by one piece per grade level in Groups 3-5
and 6-8—while performance in Group 9-11 showed
inconsistency in progression.

Additionally, thisresearch question sought to determine
the difficulty level of each puzzle page by analyzing
task completion time and performance patterns. In this
context, longer average time on a page was interpreted
as indicative of greater task difficulty, while the number
of pages completed was used to infer the performance
level of higher-ability students.

To assess puzzle difficulty, the author employed two
First,
standard deviation of time spent on each puzzle page

complementary approaches. the mean and
were calculated for all students within each grade
category. Second, among students who reached and
attempted page six, performance-based difficulty levels
were calculated for each group. Table 4 and Graph 1
present data for all students who completed any puzzle
page, regardless of ability level. Table 5 and Graph 2
present performance data for high-ability students
within the four grade-level groups (K-2, 3-5, 6-8, and
9-12), where the assessment content was held constant
across grades within each group.

Overall, the results indicated that as the number
of puzzle pages increased, so did the average time
required to complete them—suggesting increasing task
complexity across pages. However, several exceptions
to this trend were observed, reinforcing the necessity
of this research to examine the ordering, structure, and
difficulty of the assessment tasks (see Tables 4 and 5;
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Graphs 1 and 2).

7. Discussion

This study addressed two primary research questions
to inform and improve decision-making during the
DISCOVER debriefing sessions and to enhance student
engagement with the Spatial Analytical Intelligence
Assessment. Thefirst question examinedtherelationship
between students’ performance on the initial shape
activity and the puzzle page tasks, aiming to determine
whether these two components measure related
or distinct aspects of spatial analytical intelligence.
The second question focused on the psychometric
the
average completion time, item difficulty level, and the

properties of the puzzle items—specifically,
sequencing of the puzzle pages. The following sections
present a discussion of the major findings in relation
to the two research questions, their educational and
psychometric implications, and the limitations of the
current study.

Problem Types on SAA

The findings of this study indicate that performance
on the ill-defined task (the initial shape activity) and
the well-defined tasks (puzzle pages) is related but
relatively independent, suggesting that these activities
likely measure distinct components of spatial analytical
intelligence—namely, divergent and convergent
thinking, respectively. This interpretation aligns with
prior research indicating that ill-defined and well-
defined problem-solving are related yet separable

constructs (Jaarsveld & Lachmann, 2017).

This pattern supports the theoretical framework of the
problem continuum (Maker, 2004), which posits that as
tasks shift from open-ended, divergent formats (e.g.,
Type V problems) to highly structured, convergent
formats (e.g., Type I-IV problems), the degree of
cognitive overlap diminishes. The observed significant
but modest correlations between performance on the
two task types reinforce this theory, revealing that
while there is some shared variance, each task type
also taps into unique aspects of cognitive functioning
supporting the theoretical foundation of assessment
development (Maker, 2020).

The inclusion of both task types in the assessment
thus strengthens the construct validity of the Spatial
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Analytical Intelligence Assessment. Limiting an
assessment to only one problem type may result in an
incomplete profile of students’ spatial problem-solving
abilities, potentially overlooking individuals who excel
in either divergent or convergent domains (Maker,
2020).

One interpretation of these results is rooted in the
nature of the tasks themselves: the initial shape activity
represents a Type V problem on the problem continuum,
characterized by high openness and multiple solution
paths, whereas the puzzle pages correspond to Types |-
IV, which are decreasingly structured and constrained.
These distinctions imply that the cognitive competencies
required for each task differ meaningfully as theorized
by Maker (1992).

These findings are consistent with previous research by
Sak and Maker (2003), who examined the DISCOVER
Math assessment and found higher correlations
between adjacent problem types (e.g., Type I and Il: r
= .49, p < .01) compared to non-adjacent types (e.g.,
Type l and IV: r = .36, p < .01), supporting the idea that
problem types closer on the continuum share more
cognitive demands.

Further evidence for the distinctiveness of the two task
types comes from the effect size analysis using Cohen'’s
d. While all correlations were statistically significant
across grade levels, effect sizes ranged from .05 to .18,
reflecting small associations according to conventional
benchmarks. This suggests that although performance
on ill-defined and well-defined tasks is related, the
degree of shared variance is limited. In practical terms,
this means that student success on one type of task
only partially predicts success on the other, reinforcing
the conclusion that the two task types engage
complementary but non-identical dimensions of spatial
analytical intelligence.

Decision Making in Debriefing Sessions

The second research question aimed to determine the
average number of puzzle pages completed by students
at each grade level to support informed decision-
making during debriefing sessions, particularly in
assessing students’ spatial analytical abilities. Overall,
the average number of puzzle pages completed and

the average number of pieces used in the shape activity
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revealed a developmental progression in spatial
analytical ability, especially in Groups K-2, 3-5, and 6-8
(see Table 4 and Graph 1).

In Groups K-2 and 3-5, the gradual increase in both
puzzle page completion and shape complexity suggests
that the assessment is sensitive to developmental
differences. This pattern is consistent with theories
of cognitive development, which posit that younger
children demonstrate measurable improvements in
problem-solving efficiency and cognitive complexity
with age (Greiff & Fischer, 2013). These trends provide
evidence that the assessment effectively captures
growth in spatial analytical intelligence during early
and middle childhood.

However, the relative stability of performance across
Grades 6-8 may indicate a developmental plateau or,
alternatively, a ceiling effect in the assessment tasks.
That is, the puzzles administered at this stage may lack
sufficient complexity to discriminate among students at
different levels within the group, thereby limiting the
assessment’s psychometric sensitivity.

The inconsistency in results observed in Grades 9-11
raises additional concerns about the developmental
calibration oftheinstrument. Variabilityin performance,
without a clear upward or downward trend, may
suggest that the puzzles at this level are either too
easy, too difficult, or inconsistently aligned with the
cognitive demands appropriate for this age group.
These limitations could compromise the reliability and
validity of the assessment for older students.

Taken together, these findings imply that while the
assessment is a useful tool for identifying developmental
trends and supporting debriefing decisions in
early and middle grades, revisions are needed for
higher grade levels. Enhancing the complexity and
calibration of the puzzles for Grades 6-11 would
strengthen the instrument’s discriminatory power,
ensure developmentally appropriate measurement,
and promote more accurate interpretation of student

abilities in debriefing contexts.

New Order of Puzzle Pages

A second aim of the second research question was
to examine the difficulty level of each puzzle page
across group levels, for which the assessment content
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was identical. Accurately inferring puzzle difficulty,
however, proved challenging due to a key procedural
constraint: not all students had the opportunity to
attemptall six puzzle pages (Gul, 2022). In the DISCOVER
Spatial Analytical Assessment, students were permitted
to progress to the next puzzle only after successfully
completing the previous one (Maker, 2020). As a
result, the average time required to complete higher-
numbered puzzles was based on a progressively smaller
and more selective subset of students—typically those
demonstrating higher spatial analytical ability (see
Table 5).

To address this limitation, the researcher analyzed
two complementary data sets: (1) all participants,
regardless of how many puzzles they completed (Table
4), and (2) only those students who completed all six
puzzle pages (Table 5). The second group represents
high-ability performers, and their data offer a more
accurate estimation of intrinsic puzzle difficulty, as all
puzzles were attempted under equivalent conditions.
The researcher aimed to compare puzzle difficulty
levels by evaluating discrepancies in performance
between these two groups. This analysis revealed
inconsistencies in the originally assumed order of puzzle
difficulty. Accordingly, the determination of a precise
sequence based solely on the existing data was deemed
problematic. Nevertheless, the researcher proposed a
revised puzzle order based on a triangulation of key
indicators from Tables 4 and 5:

1. Mean completion time (Table 5) — Longer average
times among high-ability students were interpreted as
indicating greater intrinsic difficulty.

2. Percentage of students completing each page (%P
from Table 4) — Lower completion rates suggested that
puzzles might cause frustration or disengagement if
placed too early in the sequence.

3. Standard deviation (SD) - High variability in
completion time pointed to inconsistency or confusion,
suggesting that such puzzles should be positioned later
to maintain student momentum.

4. Time discrepancies between Tables 4 and 5 -
Large gaps in average time between the two groups
that
disproportionately, further informing item placement

suggested lower-ability students struggled
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for accessibility.

Table 6 presents the revised puzzle order, which reflects
a data-informed restructuring of the puzzle sequence
to support both developmental appropriateness and
student engagement. Puzzles with shorter completion
times and higher success rates were moved earlier
in the sequence to build confidence, while more
complex or inconsistent puzzles were positioned later
to maintain motivation and challenge. This approach
promotes a gradual cognitive progression aligned with
each group's abilities, fostering both perseverance and
learning.

Although this analysis supports the need to revise the
puzzle page order, the available data do not permit
a definitive reordering. Consequently, the researcher
recommends a follow-up validation study in which
students across a range of ability levels and grade
groups attempt all puzzle pages, allowing for more
robust measurement of item difficulty and sequencing.

8. Limitations
Several limitations of the current study should
First, the

demographically balanced. Native American students

be acknowledged. sample was not
comprised more than half of the participants across all
grade levels and were particularly overrepresented in
Grades 6-8 (over 90%) and Grade 10 (83%). In contrast,
students from other ethnic backgrounds—Hispanic,
Caucasian, African American, and Asian American—
were underrepresented. This uneven distribution may
have inflated performance averages or introduced
cultural factors that influenced task engagement or
interpretation, thereby limiting the generalizability
of the findings to more diverse student populations
(Tharp, 1989; Yamauchi & Tharp, 1995).

Second, the determination of puzzle difficulty was
based primarily on average completion time. However,
this metric was limited by two factors: (a) not all
students attempted or completed all puzzle pages,
and (b) some students were provided with clues to
assist with problem-solving. These conditions likely
compromised the consistency and interpretability of
completion times as indicators of intrinsic task difficulty,
particularly for later puzzle pages attempted only by
higher-performing students.
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Together, these limitations highlight the need for
cautious interpretation of the current findings.
Future research should involve more demographically
diverse samples and adopt more controlled testing
procedures—such as ensuring that all students attempt
all puzzle pages under uniform conditions—to improve

the validity, reliability, and generalizability of results.

9. Conclusion

In conclusion, the findings of this study suggest that
the current ordering of puzzle pages in the SAA
requires revision. A proposed sequence based on
empirical indicators of difficulty is presented in Table
6. To validate and refine this sequence, future research
should involve administering all puzzle pages to
students across diverse ethnic backgrounds, allowing
unlimited time for completion. This would enable the
calculation of more accurate difficulty indices based on
the percentage of successful completions per puzzle.
Additionally, analyzing average performance metrics—
including the number of puzzles completed, time
spent on each puzzle, and the number of pieces used
in the initial shape activity—across both grade levels
and ethnic groups would vyield richer insights into
developmental trends and cultural variability in spatial
problem-solving. Such investigations would strengthen
the psychometric properties of the instrument by
enhancing its construct validity, reliability, and fairness.
Ultimately, these efforts will support more informed
and equitable decisions about students’ spatial
analytical abilities during DISCOVER debriefing sessions,
contributing to more valid identification of talent and

promoting inclusive educational practices.
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Table 1

Number of Students Across Schools, School Districts, and Groups (N = 3,434)

L Groups o
Schools and Districts 2 35 s 911 Total %
A 40 337 132 16 525 15
B 45 45 1
C 45 1 46 1
D 1 22 7 30 1
E 58 58 2
F 272 208 65 545 16
G 91 85 95 85 356 10
H 402 320 298 9 1,029 30
| 191 221 33 445 13
J 221 89 310 9
K 27 27 1
L 18 18 1
Total 1,307 1,319 581 227 3,434 100
% 38 38 17 7 100
Table 2
DISCOVER: Problem Type Continuum
Problem Method Solution
Type Presenter Solver Presenter Solver Presenter Solver
I S K S K S U
Il S K S V] S U
1 S K R U S U
\Y, S K R V] R u
\Y S K U U U U
VI u u u V] V] u

Note. K, known; S, specified; U, unknown; R, range. Data from Schiever and Maker (2005).
Table 3

The Average and the Standard Deviation of the Number of Pieces Used in the Initial Shape and the Number of
Pages Completed by All Students at Each Grade Level (N = 3,434)

Puzzle Pages Completed Pieces Used in Initial Page
Grade n‘ M SD M SD
K 560 4.6 0.9 33 4.2
1 356 5.1 0.9 5.1 5.4
2 391 5.6 1.0 7.0 5.5
3 305 4.5 1.1 5.1 5.1
4 435 5.1 1.1 6.3 5.9
5 579 5.6 1.1 8.6 6.4
6 239 5.2 1.4 9.8 6.7
7 202 5.2 1.6 11.4 6.8
8 140 5.1 1.3 10.2 7.8
9 149 4.2 1.7 5.4 7.1
10 53 5.2 1.4 12.4 9.0
11 25 4.6 1.1 5.8 9.1

athe ethnicity percentages in the sample contained approximately 12% Caucasian Americans, 5% Black Americans,
23% Hispanic, 59% Native Americans, and 1% Asian Americans.
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Table 4

The Average Time for Completion of Puzzles by All Students Across Grade Groups (N = 3,434)

Puzzle
1 2 3 4 5 6 Challenge
Group K2
M 2.32 2.33 4.61 3.74 8.17 6.71 5.83
n 1,307 1,302 1,287 1,185 1,033 396 87
SD 2.17 2.00 3.63 2.87 4.59 4.60 3.88
P 100 100 98 91 79 30 7
Group 3-5
M 2.65 2.93 7.4 6.44 9.08 7.63 7.52
n 1,319 1,319 1,313 1,200 994 533 200
SD 2.35 2.73 5.63 477 5.59 4.80 4.80
P 100 100 99 90 75 40 15
Group 68
M 5.43 5.05 9.15 6.3 6.12 6.99 7.85
n 581 580 567 496 399 267 143
SD 4.70 4.34 6.73 4.76 5.10 5.14 579
P 100 100 98 85 69 46 25
Group 9-11
M 477 5.49 5.91 7.18 4.16 7.78 6.31
n 227 219 194 157 129 65 29
SD 4.39 4.05 5.03 4.90 3.88 6.62 7.84
P 100 96 85 69 57 29 13
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Table 5

The Average Time for Completion of Puzzles by Only Students Who Completed Puzzle 6 Across Group Levels (N =
1261)

Puzzle
1 2 3 4 5 6 Challenge

Group K-2 (n =396)
M 1.58 1.52 2.54 2.44 6.75 6.71 5.83

SD 0.89 0.74 1.50 1.54 372 4.61 3.88

Group 3-5 (n = 533)
M 1.75 1.92 4.20 4.00 7.39 7.63 7.52

SD 1.32 1.22 2.65 245 4.25 4.80 4.81

Group 6-8 (n =267)
M 3.38 3.28 6.20 4.66 4.58 6.99 7.85

SD 2.23 2.13 4.16 2.94 3.34 5.14 579

Group 9-11 (n = 65)
M 2.29 3.11 3.77 5.05 3.65 778 6.32

SD 1.89 1.95 279 3.39 4.29 6.62 7.98

Table 6

Summary Table of Revised Puzzle Orders

Grade Levels Revised Order Rationale

Start with easiest; delay Puzzle 5 (longest time &

K2 1>2—>54—3—6—5— Challenge lowest completion); Challenge last to avoid early
dropout.
Similar to K-2; Puzzle 4 easier than 3; 6 placed before
3-5 1-2—54—3—6—5— Challenge
5 due to better handling by completers.
Group handles moderate tasks early; Puzzle 3 is
6-8 2—-51—-5—-4—6—>3—Challenge ) ) )
inconsistent (high SD), so delayed; end with toughest.
Start with familiar; Puzzle 5 is easier for older
9-11 1 —-2—5—3—4— Challenge — 6

students; Puzzle 6 is most difficult and saved for last.
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Figure 1

An illustration by lines of the average time completed for each page by those who completed all six puzzle pages
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