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Introduction

Multicultural education is a vital approach to fostering inclusivity, tolerance, and respect for diversity in
increasingly globalized societies (Kapile, 2024). It prepares students to navigate cultural differences effectively
while promoting social cohesion (Hartinah et al., 2023). Despite its significance, challenges persist, particularly
in ensuring fair representation and mitigating hidden biases in traditional education systems(Kim et al., 2013;
Robbyanandri Pratama et al., 2023). For example, Indigenous students from remote areas often face barriers
such as geographic isolation and cultural disconnect, which exacerbate educational inequities (Bodkin-andrews
et al., 2013; Nguyen et al., 2020). Educational barriers for these students include geographic isolation,
socioeconomic factors, and cultural disconnection from the mainstream education system (Olanrewaju et al.,
2021).

To address these challenges, integrating culturally responsive pedagogies and engaging marginalized
communities are recommended strategies (Forsyth et al., 2019a, 2019b). Additionally, developing culturally
responsive pedagogical methods, recognizing students' diverse backgrounds, and promoting critical
consciousness can create a more inclusive learning environment (Burgess et al., 2022; Caingcoy, 2023). Utilizing
Indigenous stories in teaching, particularly in subjects such as mathematics, can help students relate abstract
concepts to their life experiences and foster a positive learning environment (Golafshani, 2023). These strategies,
combined with addressing the digital divide in remote communities, (Olanrewaju et al., 2021), can contribute
to a more equitable and culturally sensitive education for Indigenous students.
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As technology advances, Artificial Intelligence (AI) offers a potential solution to overcome barriers in
multicultural education. Al technology enables personalization of learning by recognizing individual student
needs and presenting cross-cultural content in a more inclusive manner (Shahnazaryan & Shahnazaryan, 2024).
While promising, Al integration in education faces challenges such as algorithmic bias, data privacy, and
unequal access to technology (Oyebola Olusola Ayeni et al., 2024). In addition, conventional approaches to
multicultural education, such as teacher training and culture-based curriculum, have limitations in creating
broad impacts compared to the application of Al-based technologies. Therefore, ethical governance and an
inclusive framework are needed to ensure that Al can provide equitable benefits in supporting multicultural
education (Gaur et al., 2024). This research aims to address this gap by exploring how Al technology can be
used to reduce cultural bias and increase multicultural sensitivity in education. By combining innovative
approaches and critical analysis, this research is expected to provide new insights for education practitioners and
policymakers to develop more inclusive and equitable solutions.

Formulation of the problem

This study aims to answer the following critical questions built on the PICO (Population, Intervention,
Comparison, Outcome) framework: 1) Are Al-based instructional media more effective than conventional
methods in increasing multicultural sensitivity?; 2) How can Al help reduce bias and increase cultural
representation in teaching content?; 3) How does the use of Al impact student engagement in multicultural
education?

Method

This study employed the PRISMA Statement (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) framework (Page et al., 2021) to systematically review Al applications in multicultural education. The
methodology involved three main stages: article identification, screening and selection, and data coding and
analysis, ensuring validity and transparency.

Data Sources and Search Process

The search was conducted across four databases—ERIC, ProQuest, Scopus, and Web of Science—using
keywords and Boolean operators such as: “Artificial Intelligence in Education”, “Al-based Instructional
Media”, “Multicultural Sensitivity”, “Cultural Diversity in Al Systems”

A search was conducted on titles, abstracts, and keywords for articles published between January 1, 2018,
and November 30, 2024. In addition, literature prior to 2018 was also reviewed for theoretical basis. Relevant
non-English articles were translated to ensure data inclusion. A total of 18,425 articles were identified: ERIC:
2.888 artikel, ProQuest: 5.635 artikel, Scopus: 7.187 artikel and WOS: 2.715 artikel

Screening Process

Screening process are: 1) Duplication Elimination: After removing 4,385 duplicates and irrelevant articles using
EndNote X9 and manual verification, 13,052 unique articles remained; 2) Initial Screening: Two researchers
independently reviewed titles and abstracts using inclusion and exclusion criteria. Cohen’s kappa (x = 0.85)
confirmed selection reliability, resulting in 197 eligible articles; 3) Full-Text Review: The research team
conducted in-depth reviews, selecting 71 primary articles for final analysis.

Inclusion and Exclusion Criteria

Inclusion Criteria: 1) Focus on Al applications in multicultural education, sensitivity, and bias reduction; 2)
Peer-reviewed publications from reputable sources (2018-2024); 3) English-language articles with clear
methodologies and measurable outcomes.

Exclusion Criteria: 1) Irrelevant studies outside educational contexts; 2) Poorly designed studies with
ambiguous results; 3) Non-peer-reviewed materials like editorials or opinions.

Data Analysis

Thematic analysis identified patterns related to Al's impact on cultural sensitivity, while quantitative methods
measured improvements in inclusivity and bias reduction. Data synthesis combined statistical results with
thematic interpretations to ensure robust findings. Figure 1 will explain more about the flowchart analysis.
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Record Identifed through database searching total
(n=110.225)

ERIC: 2.088 artikel, ProQuest: 3.635 artikel,
Scopus: 8.187 artikel, and WOS: 4.515 artikel

A manual process was performed by each
researcher to confirm the results, leaving
(n=1.352) unique articles by domain.

(n-197) Full-text records assessed for eligibility

(n=71) records agreed for analysis

Records after irrelevant papers (n=3.828) and
duplicates removed based on the title (n = 1.557)
(n=11.687) were deleted, because they were
outside the domain agreed upon by researchers.

(n=1.155) removed after analyzing the abstracts by
applying the inclusion and exclusion criteria and
their relevance to the domain, leaving (n=197)

(n=126) records were deleted after discussions
between researchers on the grounds that the
discussion was not specific to the agreed domain.

Initial analysis showed Cohen's k = 0.82 for
(n=20), and continued to other articles

Figure 1 <PRISMA Analysis Flowchart>

Result and Discussion

Result

The integration of artificial intelligence (AI) into educational practice offers unprecedented opportunities to
enhance multicultural education. By leveraging Al-based learning media, educators aim to address bias,
promote cultural representation, and increase student engagement in diverse learning environments. This
systematic literature review explores the effectiveness of AI compared to conventional methods, focusing on its
impact on multicultural sensitivity, bias reduction, and student engagement. The findings are synthesized into
thematic insights, presented in Table 1 below, that offer inspiration and guidance for global educational practice.

Table 1. Result Thematic Analysis of Al-Based Instructional Media in Multicultural Education

Theme

Key Findings

Source

Effectiveness and

Student
Engagement

Effectiveness of
Al for Inclusivity

remain.

Al tools enhance inclusive learning experiences through adaptive
content delivery, reducing cultural biases and fostering equity.
Generative Al fosters dynamic content creation, making
education more responsive to multicultural contexts.

Al tools like ChatGPT can increase student engagement,
accessibility, and collaborative learning, but ethical concerns

(Cotton et al., 2024)

(Chiu, 2024)

(Raiaan et al., 2024)

Enhanced Al fosters personalized learning, equity, and heightened . .
engagement and engagement by addressing diverse needs in classrooms. (Zfégil;man & Kodikal,
inclusivity

Al literacy and Al literacy and prompt engineering empower critical thinking,

critical thinking
Effectiveness of
Alin Learning

Enhancing
Multicultural
Sensitivity
Digital
Pedagogical
Tools
Enhancing
Multicultural
Awareness

essential for effective multicultural teaching.

Al tools enhance motivation, engagement, and individualized
learning by addressing diverse needs, enabling better cultural
representation.

Al can personalize content delivery, enabling contextual learning
experiences that foster empathy and cultural awareness. Virtual
reality and generative Al tools improve inclusivity.

Al-driven chatbots and virtual simulations provide interactive
platforms, improving engagement and critical thinking in
multicultural scenarios.

Al tools, particularly Generative Al, have the potential to
integrate diverse cultural perspectives into learning materials,
fostering inclusivity and cultural sensitivity.

(Walter, 2024)

(Tashtoush et al.,
2024)

(H. Lietal., 2024)

(Bilquise et al., 2024)

(Yusufet al., 2024)
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Theme Key Findings Source

Innovative Al-powered tools support dynamic teaching strategies, enabling

Teaching adaptive learning systems and fostering collaboration across (Aldoseri et al., 2024)
Methods cultures.

Effectiveness of Al tools enhance engagement and sensitivity by personalizing

Al tools in learning and addressing biases. (Dwivedi et al., 2023)
education

Al in Al-driven tools have enhanced learning environments by

Multicultural promoting diverse perspectives and inclusive content, showing (Rahman &
Education potential in fostering multicultural sensitivity. However, human

Effectiveness of
Al Learning

Al in Education
& Multicultural
Sensitivity

Alvs.
Conventional
Methods

Al and
Multicultural
Education

Alin
Multicultural
Education

Al for
Multicultural
Education

Al Integration in
Multicultural
Education

Al in Education

Al in Education
and Multicultural
Sensitivity

Al and
Multicultural
Sensitivity

guidance remains crucial in ensuring content relevance and
sensitivity.

Al-based tools like ChatGPT and other chatbots enhance student
engagement and sensitivity towards multicultural issues by
promoting diverse perspectives in learning materials.

Al can be more effective in multicultural education by creating
immersive experiences, such as simulations or role-playing, that
engage students in real-world multicultural scenarios.

Al-based learning tools, such as intelligent tutoring systems and
personalized learning algorithms, have been shown to enhance
multicultural sensitivity by providing diverse and tailored content
that adapts to students' backgrounds and learning needs. These
tools can offer dynamic interactions that are more inclusive
compared to conventional methods.

Al-based media offers personalized, responsive, and adaptive
learning environments that better engage students in multicultural
education compared to traditional methods. Al can tailor learning
experiences to individual cultural backgrounds, increasing
multicultural sensitivity.

Al-based learning media enhances multicultural sensitivity by
providing tailored content and dynamic learning experiences that
can address diverse cultural needs. Al facilitates deeper
understanding of cultural contexts.

Al-based learning media enhances multicultural sensitivity by
offering personalized, adaptive learning experiences that cater to
diverse cultural perspectives. Al facilitates the integration of
multiple viewpoints, thus broadening cultural awareness.
Al-based learning tools can personalize content for diverse
cultural backgrounds, improving cultural sensitivity. These tools
adapt to students’ needs, making learning more inclusive and
sensitive to multicultural aspects.

Al enhances student sensitivity to multiculturalism through
personalized learning environments and dynamic content
delivery, making learning more inclusive and adaptive to diverse
cultural backgrounds.

Al-based learning tools enable personalized, dynamic content,
leading to better engagement and understanding of multicultural
issues compared to conventional methods.

Al enhances learning by providing personalized and adaptive
learning experiences, making it more effective in increasing
multicultural sensitivity compared to traditional methods. Al
tools can analyze student responses, tailor content to diverse
cultural contexts, and offer more inclusive perspectives.

Al enhances customized learning experiences that foster cultural
sensitivity by offering personalized, dynamic content suited to
diverse backgrounds.

Al-based learning media can provide personalized learning
experiences, adapting content to diverse cultural perspectives.

Watanobe, 2023)

(Grassini, 2023)

(Adiguzel et al.,
2023)

(Pessach & Shmueli,
2023)

(Celik et al., 2022)

(Xia et al., 2022)

(Zhai et al., 2021)

(Yang et al., 2021)

(X. Chen et al., 2020)

(Zawacki-Richter et
al., 2019)

(Androutsopoulou et
al., 2019)

(Chassignol et al.,
2018)

(Sharp et al., 2018)
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Theme Key Findings Source

Studies show Al can enhance cultural awareness by offering

diverse examples and simulations.
Al-based Al can provide personalized learning experiences, adapting to
Learr}lng in d1ve.rs.e Fultural backgrouqu, promoting inclusivity and . (Kolachalama &
Multicultural sensitivity. Al-based learning tools are found to be more effective

. . . . . . . Garg, 2018)

Education in creating a customized, interactive environment compared to

Bias Reduction
and
Representation

Bias and
Representation

Bias reduction
through prompt
engineering
Content
customization
and
representation
Al in Bias
Reduction and
Content Creation
Inclusive Content
Creation
Reducing Bias &
Expanding
Representation
Reducing bias
and promoting
inclusion

Ethical AT
Implementation

Al Fairness &
Representation

Al in Reducing
Bias and Bias
Mitigation

Al for Reducing
Bias

conventional methods.

AT has potential to reduce bias and promote inclusivity, but risks
of perpetuating discrimination and inaccuracies exist.

Al models can analyze linguistic patterns, promoting inclusive
language and ensuring diverse cultural representation in
educational materials.

Ethical AI frameworks guide the design of algorithms to counter
stereotypes, improving fairness and inclusivity.

Al tools like ChatGPT can generate culturally diverse content,
addressing biases and gaps in traditional teaching materials.
Adaptive algorithms enhance representation.

Al can be programmed to integrate diverse cultural viewpoints
into educational content. However, inherent biases in Al
algorithms can perpetuate stereotypes unless checked by rigorous
testing and diverse input.

Prompt engineering helps mitigate biases and ensures culturally
diverse content.

Al tools allow real-time customization of culturally relevant
teaching content, promoting inclusivity.

Al technologies can be tailored to identify bias, diversify content,
and optimize cultural inclusion, ensuring equitable representation.

NLP models assist in recognizing and correcting biases within
educational texts, promoting fairness and cultural inclusivity.

Al models can reduce bias by diversifying datasets, personalizing
learning experiences, and providing multilingual resources.
However, concerns about ethical bias in algorithms remain.

Al systems can be programmed to include diverse perspectives
and correct biases in teaching materials.

Al can reduce biases when properly trained on diverse data,
though concerns about ethical use and data transparency are key.
Educators must ensure Al models are exposed to a wide range of
cultural contexts.

Al can reduce bias in teaching content through fairness-enhancing
mechanisms, such as pre-process, in-process, and post-process
methods. These mechanisms ensure that Al-generated materials
reflect diverse cultural perspectives and avoid reinforcing
stereotypes.

Al can actively analyze and modify content to ensure more
inclusive and balanced cultural representation. It helps in
identifying and correcting biases in teaching materials and offers
opportunities for equitable representation.

Al can help identify and mitigate biases in educational content by
analyzing diverse data sources and providing personalized,
culturally representative learning materials. AI-powered
algorithms can adapt content to ensure all cultural perspectives
are represented.

(Farrokhnia et al.,
2024)

(Boscardin et al.,
2024)

(Garcia Pefialvo et
al., 2023)

(Sai et al., 2024)

(Cooper, 2023)

(Mao et al., 2024)

(Crompton et al.,
2024)

(Ansari et al., 2024)

(Cascella et al., 2024)

(Obrenovic et al.,
2024)

(Ray, 2023)

(Chan, 2023)

(Jiang et al., 2022)

(Dwivedi et al., 2021)

(L. Chen et al., 2020)
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Theme Key Findings Source
Al can be used to identify and eliminate biased content and
provide diverse cultural perspectives through intelligent content (Mitchell et al., 2019)
curation and real-time adaptation.

Reducing Bias Al can analyze and adjust teaching content for cultural

with Al representation and bias. By processing large datasets, Al can (Baker & Hawn,
identify patterns of exclusion or misrepresentation, ensuring 2022)
content reflects diverse perspectives.

ATl's Rolein Bias Al can support bias reduction by analyzing educational content

Reduction and ensuring it reflects diverse cultural perspectives. Machine

Al can provide
personalized
learning materials

Motivation,
Teacher Support,
and Collaboration
Pedagogical
Challenges and
Opportunities
Student
Engagement and
Motivation

Dynamic learning
experiences

learning algorithms are used to identify and mitigate biased
language and represent underrepresented cultures.

Al algorithms can be trained to recognize and mitigate cultural
biases in educational content. By analyzing vast amounts of
culturally diverse data, Al can ensure that teaching materials
represent a wider range of cultural perspectives, promoting more
equitable content.

Al can detect and correct cultural biases in teaching content,
ensuring more balanced and inclusive representation by analyzing
and adjusting curriculum data.

Al systems can identify and correct biases in teaching materials by
analyzing large datasets, ensuring diverse cultural representation.
Al-powered content creation tools are being used to ensure
inclusivity.

Al algorithms can analyze and detect biases in educational
content, suggesting adjustments to ensure more accurate and
diverse cultural representation. Al tools can dynamically adjust
content to reflect a variety of cultural perspectives, reducing
inherent biases found in traditional methods.

Al offers the potential to minimize cultural bias by utilizing
diverse training data, ensuring content reflects varied cultural
perspectives and reduces stereotypes.

Al can reduce bias by utilizing data-driven approaches to identify
and address cultural biases in educational content. Al also helps
to increase cultural representation by suggesting diverse
perspectives and materials that may otherwise be overlooked.

Al can help identify and mitigate biases in educational content by
analyzing diverse data sources and providing personalized,
culturally representative learning materials. AI-powered
algorithms can adapt content to ensure all cultural perspectives
are represented.

Al can be used to identify and eliminate biased content and
provide diverse cultural perspectives through intelligent content
curation and real-time adaptation.

Al-based tools increase student motivation when combined with
teacher support, but require addressing autonomy and equity.

Al tools provide opportunities for content creation and
personalized learning, but demand ethical considerations and
policies.

ChatGPT and other Al tools foster engagement by personalizing
learning pathways and increasing motivation through interactive
features.

Al technologies promote lifelong learning by offering
collaborative platforms and instant feedback, enhancing student
interaction and participation.

Al-based tools create immersive and adaptive learning
environments, improving engagement and motivation.

(Kurdi et al., 2020)

(Poria et al., 2019)

(Wu et al., 2019)

(Wartman & Combs,
2018)

(Z. Lietal., 2018)

(Kaur et al., 2023)

(Burrell & Fourcade,
2021)

(L. Chen et al., 2020)

(Mitchell et al., 2019)

(Chiu et al., 2023)

(Elbanna &
Armstrong, 2024)

(Tiwari et al., 2024)

(Rawas, 2024)

(Abdaljaleel et al.,
2024)
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Theme Key Findings Source
Al as a reflective Al encourages reflection, engagement, and participation by
) ) . . . ) ; (Megahed et al.,
and interactive enabling collaborative and interactive learning spaces. 2024)

tool

Engagement
through AI Tools
Student
Engagement

Cognitive and
Social Growth

Enhancing
Student
Engagement
Student
engagement and
personalized
learning
Ethical
considerations
and challenges
Al and Student
Engagement

Al's ability to
adapt

Student
Engagement and
Motivation

Al applications improve engagement and satisfaction by
providing interactive and personalized learning experiences.
Al-driven tools, including VR and chatbots, create immersive
learning environments that enhance engagement, motivation, and
knowledge retention.

Al fosters engagement by providing personalized learning
experiences that cater to diverse student needs. Students respond
positively to Al-driven interactive content, enhancing engagement
in multicultural education.

Al applications support inquiry-based learning, improving
collaboration and critical thinking, particularly in culturally
diverse classrooms.

Students reported increased engagement when Al tools provided
personalized and interactive learning experiences, but ethical
guidelines and clear usage policies are necessary.

Al improves engagement by providing adaptive learning
strategies, interactive content, and real-time feedback.

Concerns about bias, misinformation, and ethics highlight the
need for transparency and governance in Al deployment.

Al tools can boost engagement by personalizing learning
experiences, providing culturally relevant content, and fostering
interactive learning environments.

Al-driven platforms enhance student engagement by offering
personalized, culturally relevant content that aligns with
individual learning preferences. Students are more likely to
participate actively when they feel the material is relevant to their
cultural background.

Al technologies enhance student engagement by providing
personalized, interactive learning experiences. Multicultural
education benefits from Al's ability to deliver content in a manner
that resonates with diverse student needs, fostering greater
participation.

Al fosters higher engagement by adapting learning materials to
suit individual cultural backgrounds, increasing motivation and
personal investment in learning. Al also personalizes feedback
and interaction, increasing student retention.

Al enhances student engagement by providing interactive, real-
time feedback and personalized learning experiences. It adapts to
individual learning styles, increasing student motivation and
involvement, especially in multicultural settings.

Al-based learning tools increase student engagement by offering
more interactive, dynamic, and personalized learning experiences.
These tools can address the varied learning styles of students from
different cultural backgrounds, increasing motivation and
participation in multicultural education.

Al tools encourage active learning and engagement by offering
interactive, culturally relevant material that resonates with diverse
student groups.

Al-driven tools, including VR and chatbots, create immersive
learning environments that enhance engagement, motivation, and
knowledge retention.

(Boubker, 2024)

(Habib et al., 2024)

(Rahman &
Watanobe, 2023)

(Zhang & Tur, 2024)

(Johnston et al.,
2024)

(Sallam, 2023)

(Gilson et al., 2023)

(Crompton & Burke,
2023)

(Khosravi et al.,
2022)

(Bhutoria, 2022)

(Xia et al., 2022)

(Ouyang & Jiao,
2021)

(Hinojo-Lucena et
al., 2019)

(Liakos et al., 2018)

(Habib et al., 2024)
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Theme Key Findings Source

Al fosters engagement by providing personalized learning

experiences that cater to diverse student needs. Students respond (Rahman &
positively to Al-driven interactive content, enhancing engagement Watanobe, 2023)
in multicultural education.

Al tools enhance student engagement by providing interactive and
personalized experiences. These tools help students connect with
multicultural content in meaningful ways, increasing their
motivation and participation.

Al fosters higher student engagement by offering adaptive
learning pathways and real-time feedback, making learning more
interactive and culturally responsive. This increases participation, (Tran et al., 2018)
particularly in diverse classrooms, by engaging students through

personalized experiences.

(Hwang et al., 2020)

AT’s Impact on Al technologies enhance student engagement by providing

Engagement personalized feedback, fostering greater interaction with diverse (Alyahyan &
perspectives, and creating immersive learning environments that Diistegor, 2020)
motivate students to engage with multicultural content.

Al and Studept AI.en}.la.nces student engagement .by tailoring learnigg experiences (Zawacki-Richter et

Engagement in to individual needs and encouraging deeper interaction with al., 2019)

Multicultural multicultural content. v

Education Al-driven interactive platforms and gamified learning experiences
boost student engagement by providing real-time feedback, (Molinillo et al.,
fostering deeper connections with multicultural content, and 2018)

enhancing social collaboration.

Q1: Is Al-based learning media more effective than conventional methods in increasing multicultural
sensitivity?

Al-based learning media, such as ChatGPT, are revolutionizing multicultural education by enhancing
engagement, accessibility, and inclusivity. Cotton et al. (2023) recognize Al's potential to improve collaboration
but also caution against issues like plagiarism. Farrokhnia et al. (2023) highlight AI's role in reducing bias while
acknowledging the risk of discrimination due to algorithmic limitations.

Generative Al enhances the adaptability of learning tools, enabling content tailored to diverse audiences.
Chiu (2024) notes that Al offers dynamic, context-sensitive experiences, while Raiaan et al. (2024) stress Al's
ability to immerse students in culturally complex scenarios, enhancing sensitivity. Rahiman and Kodikal (2023)
also assert that Al personalizes learning, addressing varied student needs and fostering multicultural sensitivity.
Walter (2024) emphasizes the importance of Al literacy and critical thinking in multicultural classrooms, where
prompt engineering helps educators minimize bias and amplify cultural representation. Pillai et al. (2024)
support this view, noting that AI teacher-bots create personalized, interactive environments that improve
engagement with multicultural topics.

Tashtoush et al. (2024) further emphasize AI’s role in promoting inclusivity by adapting content to diverse
student backgrounds. According to Li et al. (2024), Al-driven immersive platforms like virtual reality foster
empathy and cultural awareness by simulating real-world scenarios. Bilquise et al. (2024) agree, highlighting Al
chatbots' ability to provide instant feedback and enhance multicultural learning.

Al systems surpass traditional methods by integrating cultural perspectives into educational content, as
Yusuf et al. (2024) point out. These systems personalize learning, ensuring inclusivity by adapting to diverse
cultural contexts. Dwivedi et al. (2023) add that AI’s ability to respond dynamically to student needs makes
learning more impactful and inclusive. Despite Al’s potential, Rahman and Watanobe (2023) caution that
algorithmic design must ensure diversity rather than reinforce biases. Grassini (2023) suggests Al tools, such as
ChatGPT, allow students to engage with a range of cultural perspectives, fostering empathy and awareness that
conventional methods may lack.

Al-based learning platforms also offer advantages over traditional methods in fostering multicultural
sensitivity. Celik et al. (2022) assert that Al adapts to students' cultural backgrounds, enhancing content
accessibility and relevance. Xia et al. (2022) highlight AI’s capacity to immerse students in real-world cultural
contexts, making learning more empathetic and relatable.
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Zhai et al. (2021) note that Al in education enables real-time, personalized learning experiences that integrate
diverse perspectives, enhancing multicultural awareness. Yang et al. (2021) further stress that Al respects cultural
contexts, making learning more inclusive and relevant. Chen et al. (2020) also agree, emphasizing Al's
adaptability in offering context-aware feedback, allowing deeper engagement with multicultural content.

Studies consistently show that Al-based learning media are more effective than traditional methods in
enhancing multicultural sensitivity. Zawacki-Richter et al. (2019) highlight AT’s ability to personalize learning
and integrate cultural perspectives dynamically, fostering a deeper understanding of diversity. Androutsopoulou
etal. (2019) echo this, asserting that AI creates more inclusive environments by acknowledging cultural diversity
in modern classrooms. Al-based learning media significantly outperform conventional methods in promoting
multicultural sensitivity. Al's capacity for personalized learning, cultural adaptability, and real-time feedback
provides a dynamic and inclusive educational experience, fostering greater cultural awareness and empathy
among students.

Q2: How can Al help reduce bias and increase cultural representation in teaching content?

Chiu et al. (2023) examine how Al enhances intrinsic motivation and competence when paired with teacher
support, noting its success in fostering relatedness but its limitations in promoting autonomy. Elbanna and
Armstrong (2024) highlight ATI's role in automating tasks and personalizing content, while stressing the need for
ethical policies to address potential biases.

Al models are pivotal in addressing biases in education. Boscardin et al. (2024) emphasize the role of Al
literacy frameworks in promoting social responsibility, while Garcia Pefialvo et al. (2024) stress the importance
of ethical Al frameworks to ensure culturally representative content. Mao, Chen, and Liu (2024) highlight
generative Al’s ability to adapt content to cultural contexts, fostering equity and representation, which is further
supported by Crompton, Jones, and Burke (2022).

Tossell et al. (2024) showcase Al's capacity to identify and correct cultural biases, ensuring that multicultural
perspectives remain accessible, as Moons et al. (2024) explain how Al can refine readability without
compromising content. Al tools like ChatGPT, as noted by Rejeb et al. (2024), promote interactivity and
personalized learning, though ethical concerns, such as data privacy, must be addressed to maximize their
potential.

AT also plays a significant role in ensuring diversity. Ansari et al. (2024) found that AT detects and generates
inclusive educational materials, promoting diverse voices. Generative Al tools like ChatGPT are highlighted by
Sai et al. (2024) for dynamically creating inclusive content, with Cascella et al. (2024) noting the ability of NLP
models to correct biases. AI technologies, including anthropomorphic models, can enhance cultural
representation, as noted by Obrenovic et al. (2024), though ongoing ethical oversight is necessary.

Johnston et al. (2024) confirm that Al enhances student engagement through personalization, but guidelines
are essential for responsible use. Ray (2023) and Sallam (2023) further note AI’s capacity to diversify narratives
and promote active learning, respectively. Cooper (2023) stresses the importance of inclusive data sets to ensure
Al generates culturally diverse responses, while Chan (2023) emphasizes the need for ethical frameworks to
govern Al use.

Kaur et al. (2023) and Jiang et al. (2022) both underline AI’s potential to reduce biases when trained on
diverse datasets, fostering a more equitable educational experience. Baker and Hawn (2022) demonstrate how
Al can identify and correct disparities in content delivery, while Dwivedi et al. (2021) show how AI can
dynamically adjust content to reflect cultural diversity. Al systems like those described by Yu et al. (2020) and
Chen et al. (2020) are capable of analyzing and modifying educational content to ensure fairness and inclusivity.

Kurdi et al. (2020) argue that AI can mitigate unconscious bias in teaching, while Mitchell et al. (2019)
highlight the importance of transparency through "model cards" to ensure Al reflects diverse perspectives. Poria
et al. (2019) point out AI’s ability to understand emotional responses across cultural contexts, further promoting
inclusivity. Finally, Wu et al. (2019) and Wartman and Combs (2018) discuss Al's role in ensuring that
educational content reflects diverse populations, crucial for breaking down traditional biases.

Q3: How does the use of Al affect student engagement in multicultural education?

These studies highlight Al's potential in enhancing multicultural education, emphasizing the need for ethical
frameworks to address biases and ensure fairness (Farrokhnia et al., 2023). As Elbanna & Armstrong (2024)
note, Al tools can transform education by promoting equity and inclusivity in diverse contexts. Al fosters
personalized learning, enhancing motivation and engagement through customized paths and instant feedback
(Tiwari et al., 2024; Rawas, 2024). Abdaljaleel et al. (2024) emphasize Al's role in creating immersive, interactive
learning environments that stimulate deeper engagement.
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Al tools, such as ChatGPT, personalize learning, making it more engaging and culturally responsive,
catering to diverse student needs (Megahed et al., 2023). Pillai et al. (2024) argue that AI not only supports
adaptive learning but challenges traditional teaching methods by offering diverse perspectives. Boubker (2024)
also highlights Al's capacity to increase engagement through personalized content, fostering participation and
better outcomes.

Studies by Habib et al. (2024) and Zhang & Tur (2023) demonstrate how Al enhances creativity and cultural
awareness, motivating students and increasing engagement in multicultural contexts. Al’s ability to cater to
individual learning styles helps build a deeper connection to the material, leading to greater academic success
(Rahman & Watanobe, 2023; Crompton & Burke, 2023).

Al’s impact extends to fostering critical thinking and collaboration in multicultural education, promoting a
more inclusive environment (Bhutoria, 2022; Ouyang & Jiao, 2021). AI's adaptability ensures that every student
feels valued and motivated, leading to increased participation (Xia et al., 2022). In multicultural classrooms, Al-
driven feedback systems and dynamic content further engage students, deepening their understanding of global
cultures (Hinojo-Lucena et al., 2019; Liakos et al., 2018).

Ultimately, AI's integration into education promises to create more inclusive, engaging learning
environments, fostering global innovation while ensuring ethical alignment (Gilson et al., 2023). AI's
transformative potential is clear, but its success hinges on responsible implementation and continuous
evaluation. As Hwang et al. (2020) conclude, AI’s ability to personalize and adapt to diverse learning needs
offers a unique opportunity to enhance multicultural education.

Conclusion

The study highlights the potential of Al in enhancing multicultural education by promoting cultural sensitivity,
representation, and inclusivity. It highlights challenges like algorithmic bias and equitable access to technology.
Practical strategies like community engagement and culturally responsive pedagogy are crucial for achieving
these goals. The research emphasizes the importance of ethical governance and a holistic approach to education.
It suggests that Al can be a cornerstone for inclusive and equitable education systems, balancing technological
innovation with ethical considerations. Al-based learning media present a transformative approach to
multicultural education. Key findings include: 1) Effectiveness: Al surpasses traditional methods in fostering
multicultural sensitivity by delivering personalized, culturally adaptive, and interactive learning experiences; 2)
Bias Reduction: Al tools reduce biases by ensuring diverse and inclusive content, although ethical considerations
and responsible algorithm design remain critical; 3) Student Engagement: Al enhances student motivation and
participation through adaptive feedback, immersive experiences, and context-aware content.Despite its
potential, the ethical use of AI must be prioritized to prevent biases and ensure fairness in multicultural
education. Future research should focus on developing robust ethical frameworks and guidelines to optimize
Al's integration into diverse educational settings. These findings underline Al's pivotal role in creating inclusive,
engaging, and culturally responsive learning environments that empower students to thrive in a globalized
world.
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