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ABSTRACT This study explored the perceptions of third grade teachers in Jeddah, Saudi Arabia, regarding the use
of artificial intelligence in designing personalised learning environments for children with learning disabilities. A
cross-sectional survey was conducted with 251 teachers using a structured questionnaire. The instrument measured
perceived benefits, implementation challenges, and readiness for Al adoption. Descriptive and inferential statistics
were used for analysis. Results showed strong agreement on the benefits of Al in identifying individual learning
needs and enhancing student engagement. Significant differences were found based on gender, teaching experience,
and educational qualifications. Despite recognising benefits, teachers reported barriers such as lack of training and
high costs. While willingness to adopt Al was high, actual prior use was limited. The findings highlight the need for

professional development and institutional support to effectively integrate Al into inclusive education.

INTRODUCTION

Theintegration of artificial intelligence (Al)
into education has transformed how learning
experiences are tailored to individual student
needs, particularly in primary education. Thisis
especially crucial for children with learning dis-
abilities, who benefit significantly from custom-
ised instructional approaches. Al-enabled tools,
such as intelligent tutoring systems and adap-
tive learning platforms, provide real-time feed-
back, adjust content based on student perfor-
mance, and identify uniquelearning needs (Chen
and Perez 2023; Diviyaet al. 2025). Thesetools
have been increasingly utilised in educational
interventions targeting cognitive and behav-
ioural development among students with neu-
rodevelopmental and learning disorders (Barua
etal. 2022).

Recent literature affirms that Al facilitates
inclusive education through personalised pac-
ing, differentiated content delivery, and dynam-
ic student monitoring. Studies have shown that
Al-based systems can significantly enhance
motivation and engagement in learnerswith dis-
abilities, resulting in improved academic out-
comes (Hashim et al. 2022; Kaswan et al. 2024).
Moreover, predictive analytics and Al-assisted
assessments offer data-driven insights, enabling

teachersto implement timely interventions (Gli-
goreaet al. 2023; Mahmoud and Sgrensen 2024).

Despite these benefits, barriers remain.
Many teacherslack the training and infrastruc-
turerequired for effective Al integration. Hop-
canetal. (2023) highlighted technical limitations
and insufficient professional development as
persistent challenges in the adoption of Al in
specia education contexts. Additionally, Iman
et al. (2024) emphasised a gap between teach-
ers positive attitudes toward Al and their actu-
al hands-on experience with such technologies.
These factors necessitate a better understand-
ing of teachers' perceptions and readiness for
Al implementation, particularly in diverse so-
cio-cultural contexts.

Given these considerations, understanding
the views of third grade teachersin Saudi Ara-
bia, especially in Jeddah, is critical for guiding
national educational reformsand supporting Al
adoption in inclusive education settings.

Objectivesof the Sudy

This study aims to investigate the percep-
tions of third grade teachers in Jeddah, Saudi
Arabia, regarding the use of artificial intelligence
in designing personalised learning environ-
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mentsfor children with learning disabilities. Spe-
cifically, it seeks to assess how teachers per-
ceive the benefits of Al in supporting individu-
alised instruction, identify the challenges and
barriersthey facein implementing Al technolo-
gies, and evaluate their readiness and attitudes
toward adopting Al ininclusive classrooms. Ad-
ditionally, the study examineswhether these per-
ceptionsvary according to demographic factors
such as gender, years of teaching experience,
and educational qualifications.

METHODOLOGY
Resear ch Design

This study adopted a cross-sectional re-
search design to investigate the perspectives of
third grade teachers regarding the use of artifi-
cia intelligencein designing personalised learn-
ing environmentsfor children with learning dis-
abilities. The cross-sectional approach was cho-
sen because it allows the collection of data at a
single point in time, providing a snapshot of
teachers’ perceptions, experiences, and readi-
nessrelated to theintegration of Al toolsin ear-
ly education. Thisdesignisparticularly suited for
descriptive and comparative purposes, making it
appropriate for exploring relationships between
teachers socio-demographic characteristics and
their viewson Al in education.

Resear ch Population

Thepopulation of thestudy included third grade
teachersworkingin Jeddah City, Saudi Arabia. These
teachers play afundamental rolein shaping the ed-
ucational experiences of young learners during the
initial yearsof primary education. Based onthelat-
est records from educational authorities, the total
number of primary grade teachers in Jeddah City
wasestimated to beapproximately 1,391 teechersat
the time of the study. Focusing on this population
was vital because their insights and acceptance of
Al technologiesarecrucid for thesuccessful imple-
mentation of persondised learning Strategies tar-
geting students with learning difficulties.

Sample Sizeand Sampling Strategy
The samplesizefor the study was determined

using the statistical software G'Power version
3.1.9.2. The calculation was based on amedium
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effect size(f = 0.25), asignificancelevel (alpha)
of 0.05, and astatistical power of 0.80, which are
conventional parameters ensuring sufficient
sensitivity to detect meaningful differences or
associations. Using these criteria, the required
sample sizewas calculated to be 251 third grade
teachers. The study employed a convenience
sampling strategy to recruit participants. Teach-
erswere selected based on their availability and
willingnessto participate during the data collec-
tion period. Although convenience sampling has
limitations related to generalisability, it was ap-
propriate for this exploratory study given time
constraints and accessibility considerations.

Data Collection Tool

The primary data collection instrument was
a structured questionnaire specifically devel-
oped by the researcher for the purpose of this
study. The questionnaire was divided into two
main sections. Thefirst section gathered infor-
mation on socio-demographic factors, includ-
ing the participant’s age, gender, years of teach-
ing experience, and educational qualification.
These variables were important to assess how
demographic differences might influence teach-
ers’ perceptions of Al integration.

The second section contained 21 statements
aimed at exploring teachers' viewsonAl in per-
sonalised learning environments. These state-
ments were organised into three key domains,
each comprising seven items. The first domain
focused on teachers’ perceptions of the Per-
ceived Benefits of Al in Personalised L earning,
examining the ways Al could enhance educa-
tional outcomes for students with learning dis-
abilities. The second domain addressed Chal-
lengesand Barriersto Al Implementation, iden-
tifying potential obstaclesthat might hinder ef-
fective Al adoption. Thethird domain explored
Readiness and Attitudes Toward Al Adoption,
assessing teachers' confidence and willingness
to incorporate Al technologiesinto their teach-
ing practices. Responsesto each statement were
measured using a 5-point Likert scale, ranging
from ‘Strongly Disagree’ to ‘ Strongly Agree’,
allowing for nuanced understanding of partici-
pant attitudes.
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Validity and Reliability of the Sudy
Questionnaire

To ensure the validity of the questionnaire,
a content validation process was conducted.
Theinitial draft of theinstrument wasreviewed
by a panel of three experts specialising in edu-
cational technology, special education, and in-
structional design. Their feedback focused on
therelevance, clarity, and coverage of the ques-
tionnaireitems. Necessary revisionswere made
based on their recommendationsto enhance the
content validity of the instrument.

For reliability assessment, a pilot study was
carried out involving asampleof 30 primary grade
teachers from a different region, ensuring they
were not included in the main study sample. The
pilot datawere analysed to cal culate theinternal
consistency of the questionnaire using Cron-
bach’salphacoefficient. The overall Cronbach’s
alpha value was found to be 0.89, indicating a
high level of internal consistency and confirm-
ing that the items within each domain reliably
measured the intended constructs.

Data Collection Procedure

Following the approval of the research pro-
tocol by therelevant educational authorities, the
datacollection process commenced. Third grade
teachers across Jeddah City were approached
through visits to public and private schools, as
well asthrough professional educational forums
and training workshops. The researcher intro-
duced the purpose of the study, emphasised the
voluntary nature of participation, and obtained
informed consent from each participant. Teach-
erswere provided with ahard copy of the ques-
tionnaire and given clear instructions on how to
complete it. They were also assured that their
responses would remain confidential and anon-
ymous, and that the information collected would
be used solely for research purposes. Ampletime
was provided to complete the survey at their
convenience, and completed questionnaires
were collected by the researcher during follow-
up visits.

DataAnalysis

Upon completion of datacollection, the ques-
tionnaires were coded and entered into the
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Statistical Package for the Social Sciences
(SPSS), version 26 for analysis. Data analysis
was conducted in two phases. Initially, descrip-
tive statistics such as means, standard devia-
tions, frequencies, and percentages were cal cu-
lated to summari se the socio-demographic char-
acteristics of the participants and their overall
responses to the questionnaire items. Subse-
quently, inferential statistical tests were em-
ployed to examine differencesin teachers’ per-
spectives based on demographic variables. Spe-
cifically, independent samplest-testswere used
to compare mean scores between two groups
(that is, male and female teachers), while one-
way Analysisof Variance (ANOVA) was applied
to compare mean scores across multiple groups
(for example, different levelsof educational qual-
ification or years of experience). A significance
level of ad” 0.05 was used to determine statisti-
cal significancefor al analyses.

RESULTS

Baseline Socio-Demogr aphic Characteristics
of theParticipants

A total of 251 third grade teachers participat-
ed in this study. Table 1 presents the baseline
socio-demographic characteristics of the partic-
ipants. The majority of the respondents were
female, representing nearly 71 percent of the sam-
ple, while male teachers accounted for approxi-
mately 29 percent. Thisindicatesapredominant-
ly femal e teaching workforce at the primary level
in Jeddah City.

Regarding age distribution, just over 28 per-
cent of the teachers were aged less than thirty
years, morethan 43 percent were between thirty
and thirty-nineyears, and nearly 28 percent were
aged forty years and above. This suggests a
relatively balanced age representation, with a
slight concentration in the middle age group.

In terms of teaching experience, about 31
percent of the participants had less than five
years of experience, 37 percent had five to ten
years, and nearly 33 percent had more than ten
years of experience. Thisdistribution reflectsa
diverse range of teaching tenures, with experi-
enced teachers forming a significant portion of
the sample.
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Table 1: Baseline socio-demographic characteristics of third grade teachers (n = 251)

Characteristic Category Frequency (n) Percentage (%)
Gender Male 73 29.1
Female 178 70.9
Age Less than 30 years 72 28.7
30-39 years 109 43.4
40 years and above 70 27.9
Years of Experience Less than 5 years 77 30.7
5-10 years 92 36.7
More than 10 years 82 32.7
Educational Qualification Diploma in Education 60 23.9
Bachelor’s Degree 166 66.1
Postgraduate Degree (Master/PhD) 25 10.0

Concerning educational qualifications, two-
thirds of the participants (66.1%) held a bache-
lor’sdegree, while approximately 24 percent held
adiplomain education, and 10 percent had com-
pleted postgraduate studies. This indicates that
the mgjority of respondentshave attained at | east
a bachelor’s level education, which is consis-
tent with national qualification standards for
primary school teaching.

Theresults presented in Table 2 indicate that
primary grade teachersheld overall positive per-
ceptions regarding the use of artificial intelli-
gencein personalised learning environmentsfor
students with learning disabilities. In the do-
main of Perceived Benefits of Al, the highest-
rated statement wasthat Al helpsin identifying
students’ individual learning needs, with amean
score of 4.32 (SD = 0.61). This suggests strong
confidence in Al’s diagnostic and adaptive ca-
pabilities. The second highest-rated item empha-
sised Al’s role in enhancing student engage-
ment (M =4.28, SD = 0.66), reflecting teachers
recognition of Al asamotivating tool for learn-
erswith special needs. Other items, such asAl’s
ability to personalise content and pace (M =
4.15, SD = 0.71) and improve academic achieve-
ment (M =4.10, SD =0.74), also received strong
agreement. The item with the lowest mean in
this domain was related to Al facilitating com-
munication with parents (M = 3.82, SD = 0.84),
though it still showed a generally favourable
perception.

In the Challenges and Barriers domain,
teachers most frequently cited alack of training
onAl tools(M =4.20, SD = 0.65) asthe primary
obstacle. Thiswas followed by concerns about
the high cost of Al technologies(M =4.05, SD =
0.70) and technical difficulties(M =3.98, SD =
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0.73), highlighting logi stical and resource-based
constraints. Other notable concerns included
time required for integrating Al into the class-
room (M = 3.85, SD = 0.76) and fears of Al re-
placing teachers’' roles (M = 3.70, SD = 0.79).
The least concerning issue was related to ethi-
cal considerations, particularly dataprivacy (M
=3.55, SD =0.88). Despite being the lowest, this
value remained above the midpoint, indicating a
baseline level of concern across all challenges.

In the domain of Readiness and Attitudes
Toward Al Adoption, teachers showed a high
willingnessto adopt Al, with the strongest agree-
ment for the statement “ I amwilling tolearn more
about using Al in teaching” (M = 4.25, SD =
0.62). Similarly, teachersbelieved that Al would
positively impact student learning (M =4.12, SD
=0.68), and many expressed confidencein their
ability tointegrateit into teaching (M = 3.95, SD
=0.73). However, despite this readiness, lower
scores were observed for awareness of existing
Al tools(M =3.62, SD =0.81) and previous use
of Al technologies(M = 3.45, SD = 0.86), revesal -
ing agap between interest and actual implemen-
tation. This underscores the need for capacity-
building efforts to translate positive attitudes
into practical application.

The results of the independent samples t-
test revealed astatistically significant difference
between male and female teachers in their per-
ceptions of the benefits of artificial intelligence
in personalised learning. Femal eteachersreport-
ed higher mean scores (M = 4.18, SD = 0.52)
compared to maleteachers (M =4.05, SD = 0.48)
(t(249) = 2.10, p = .036), suggesting that female
educators may be more receptive to the educa-
tional value of Al. However, no statistically sig-
nificant gender differences were observed for
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Table 2: Third grade teachers' responses to questionnaire statements (n = 251)

Statement Mean + D Rank within domain
Perceived Benefits of Al in Personalised Learning

Al helps in identifying students' individual learning needs. 4.32 + 0.61 1
Al enhances engagement of students with learning disabilities. 4.28 + 0.66 2
Al tools can personalise learning pace and content. 415 + 0.71 3
Al improves the academic achievement of struggling students. 410 + 0.74 4
Al provides instant feedback that helps learning. 4.02 + 0.78 5
Al saves teachers time in adapting materials. 3.95 + 0.80 6
Al facilitates communication with parents about student progress. 382+ 0.84 7
Challenges and Barriers to Al Implementation

Lack of training on Al tools limits their use. 4.20 + 0.65 1
High cost of Al technologies is a barrier. 4.05 + 0.70 2
Technical difficulties reduce teachers’ willingness to use Al. 3.98 + 0.73 3
Al requires additional time to integrate into teaching. 3.85 + 0.76 4
Teachers fear that Al may replace human teaching roles. 3.70 + 0.79 5
Lack of school infrastructure prevents Al adoption. 3.65 £ 0.82 6
Ethical concerns about data privacy affect Al usage. 3.55 + 0.88 7
Readiness and Attitudes Toward Al Adoption

| am willing to learn more about using Al in teaching. 4.25 + 0.62 1
| believe Al will positively impact my students' learning. 4.12 + 0.68 2
| feel confident in my ability to integrate Al in the classroom. 3.95 + 0.73 3
| see Al as a supportive tool, not a threat to my role. 3.85 + 0.76 4
| am interested in receiving Al-related training programs. 3.80 + 0.78 5
| am aware of existing Al tools applicable to primary education. 3.62 + 0.81 6
| have previoudly used Al tools in my teaching. 3.45 + 0.86 7

thedomainsof challengesand barriers (p =.188)
or readiness and attitudes toward Al adoption
(p =.067), indicating broadly similar concerns
and levels of preparedness across genders in
these areas (Table 3).

Analysis of variance (ANOVA) results
showed that age did not significantly affect
teachers' perceptions across any of the three

domains. However, the differencesin perceived
benefits were close to significance, F(2, 248) =
2.89, p = .058, which may suggest age-related
differenceswarrant further explorationin future
studies. In contrast, teaching experience signif-
icantly influenced perceptions. Teachers with
more than ten years of experience had higher
mean scores for perceived benefits (M = 4.22,

Table 3: Independent samples t-test and ANOVA for differences in domain scores by socio-demographic

characteristics (n = 251)

Socio-demographic Perceived Challenges Readiness t/F value p value
characteristic benefits of and barriers and attitudes
Al (M £ D) M+ D) M+ D)
Gender
Male (n = 73) 4.05 + 0.48 382 £ 051 3.75 £ 0.53 2.10 (1) .036"
Female (n = 178) 4.18 + 0.52 3.91 + 0.57 3.89 + 0.56
Age
<30yeas (n=72) 4.09 + 0.51 3.88 £ 0.55 3.78 + 0.50 2.89 (F) .058
30-39 years (n = 109) 4.16 + 0.49 3.89 £ 0.53 3.90 £ 0.54
€’ 40 years (n = 70) 4.19 + 0.56 3.95 + 0.60 3.87 £ 0.59
Years of Experience
<5yeas(n=77) 4.08 + 0.54 3.85 + 0.52 3.75 + 0.49 4.01 (F) .019
5-10 years (n = 92) 4.17 + 0.50 3.92 + 0.55 3.85 % 0.55
> 10 years (n = 82) 422 + 051 3.96 + 0.59 3.94 + 0.58
Educational Qualification
Diploma (n = 60) 4.06 + 0.50 3.80 + 0.49 3.70 + 0.52 522 (F) .006"
Bachelor’s (n = 166) 4.17 + 0.51 391 + 0.54 3.89 £ 0.54
Postgraduate (n = 25) 4.30 + 0.49 4.05 + 0.58 4.05 + 0.62
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SD = 0.51) than those with less than five years
of experience (M =4.08, SD = 0.54) (F(2, 248) =
4.01, p=.019). Thesefindingsimply that experi-
enced teachers may have amorefavourableview
of Al's potential in supporting students with
learning disabilities. Similarly, asignificant vari-
ation was found in readiness and attitudes to-
ward Al adoption across experience levels, with
more experienced teachers expressing greater
enthusiasm and preparedness (Table 3).

Educational qualification also had a statisti-
cally significant effect acrossall three domains.
Teachers with postgraduate degrees reported
the highest mean scores in perceived benefits
(M =4.30, SD =0.49), challengesand barriers (M
=4.05, SD = 0.58), and readiness and attitudes
(M =4.05,SD =0.62) (F(2, 248) =5.22, p=.006).
These results indicate that teachers with ad-
vanced academic backgrounds may be more
aware of both the opportunities and limitations
associated with Al in education and are more
inclined toward integrating it into their teaching
practices (Table 3).

DISCUSSION

The findings of this study reveal that third
grade teachersin Jeddah generally hold favour-
able perceptions regarding the use of artificial
intelligence (Al) in designing personalised learn-
ing environmentsfor children with learning dis-
abilities. Teachers recognised Al’s capacity to
identify individual learning needs, enhance stu-
dent engagement, and provide customised learn-
ing experiences. This aligns with the growing
body of literature demonstrating that Al can fa-
cilitate adaptive instruction, especially for stu-
dents with special educational needs by tailor-
ing content, pacing, and support mechanisms
toindividual profiles(Baruaet a. 2022; Tapal o-
vaand Zhiyenbayeva2022; Kaswan et al. 2024).
These findings support the argument that inte-
grating Al into inclusive classrooms has the
potential to overcome the limitations of tradi-
tional, one-size-fits-all approaches.

Despite these positive perceptions, the study
also revealed notable challenges that impede
effective Al implementation. Teachers empha-
sised the lack of training, high costs, and tech-
nical difficulties as major barriers. These con-
cerns are echoed in previous studies, which re-
ported that inadequate infrastructure, limited
digital literacy among educators, and insufficient
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institutional support often hinder the adoption
of Al in educational settings (Hashim et al. 2022;
Hopcan et al. 2023; Mahmoud and Sgrensen
2024). These challenges highlight theimportance
of moving beyond enthusiasm to structural
readiness, particularly in contexts such as Saudi
Arabia, where educational technology reforms
are gaining momentum. Without targeted train-
ing programs and policy-backed resource allo-
cation, the transformative potential of Al may
remain theoretical.

In terms of readiness and attitudes, partici-
pants expressed a strong willingness to learn
about Al applicationsin education, though their
actual usage and familiarity with specific tools
remained relatively low. This gap between in-
tention and implementation mirrorsfindingsin
other educational contexts, where teachers ex-
press high levels of interest in using Al but lack
the exposure and support to do so effectively
(Iman et a. 2024; Diviyaet al. 2025). This sug-
geststhat while motivational factorsare present,
the absence of hands-on training and guided
implementation pathways posesacritical limita-
tion. Developing sustainable professional de-
velopment modelsthat focus on Al competency
could bridge this gap and enhance practical in-
tegration in classrooms.

Interestingly, the study found that teaching
experience and academic qualificationsweresig-
nificantly associated with teachers’ perceptions,
whereas age was not. More experienced teach-
ers and those with postgraduate degrees report-
ed higher confidence and more favourabl e atti-
tudestoward Al. These findings align with ear-
lier work suggesting that educatorswith greater
pedagogical maturity and exposure to current
educational innovations are better positioned
to integrate new technologies (Gligorea et al.
2023; Pratama et al. 2023). Such teachers may
also be more adept at eval uating the potential of
Al to support differentiated instruction and at
aligning itsuse with curriculum goals.

Moreover, while the global discourse on Al
in education emphasisesits transformative pow-
er, itsimpact depends largely on how it isloca-
lised within specific cultural and institutional
settings (Bhutoria 2022; Maghsudi et al. 2021;
Chen and Perez 2023). In the Saudi context, the
Vision 2030 agenda provides a framework for
educational modernisation, including the inte-
gration of Al. However, successful implementa-
tion will require cohesive strategies that align
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teacher training, infrastructure investment, and
inclusive education goals. The present findings
underscore the need for such alignment by re-
vealing both optimism and hesitation among
those expected to drive Al adoption on the
ground.

Although this study offersvaluableinsights
into teacher perspectives, several limitations
must be acknowledged. The cross-sectional na-
ture of the design provides only a snapshot of
perceptions at asingle point in time and may not
capture evolving attitudes as Al becomes more
embedded in classrooms. Additionally, the use
of convenience sampling limitsgeneralisability,
and reliance on self-reported datarai sesthe pos-
sibility of socia desirahility bias. Futureresearch
should consider longitudinal and mixed-method
approaches to gain deeper insights into how
teacher perceptions translate into actual class-
room practices and to evaluate the long-term
impact of Al on learning outcomes.

CONCLUSION

This study concludesthat third grade teach-
ers in Jeddah generally hold positive percep-
tionstoward the use of artificial intelligencein
personalised learning environmentsfor children
with learning disabilities. Teachers acknowl-
edged Al’sroleinidentifying individual learn-
ing needs, enhancing student engagement, and
improving academic outcomes. However, chal-
lenges such as insufficient training, high costs,
and limited infrastructure wereidentified as bar-
riersto effectiveimplementation. Whilethewill-
ingness to adopt Al was evident, actual experi-
ence with its use remained limited. These find-
ings highlight the need to strengthen teachers
readiness through targeted support and capac-
ity-building initiatives, ensuring that the inte-
gration of Al contributes meaningfully toinclu-
sive and effective educational practices.

RECOMMENDATIONS

Based on the findings, it is recommended
that targeted professional development pro-
gramsbeimplemented to enhanceteachers’ skills
inusing artificial intelligencetoolseffectively in
inclusive classrooms. Educational institutions
should invest in infrastructure and resources to
facilitate Al integration while addressing cost
and technical challenges. Policymakers are en-
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couraged to support the development of clear
guidelines and support systems that promote
the adoption of Al in primary education. Encour-
aging collaboration between educators, technol -
ogy developers, and administrators can further
ensure that Al solutions are aligned with class-
room needs and learning goals.
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