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Abstract

The integration of artificial intelligence (Al) into elementary STEM education transforms differentiated learning,
fostering mental health, psychological resilience, and equity for diverse learners. This review synthesizes global
evidence from 2020-2025 to explore how Al-driven tools, such as adaptive learning platforms and gamified
applications, personalize STEM instruction, reducing student anxiety by 20% and boosting engagement by 18% in
regions like North America and Asia. By tailoring content to individual needs, Al supports neurodiverse students,
including those with autism and ADHD, enhancing self-efficacy by 18% and reducing emotional outbursts by 15%. These
advancements promote psychological resilience through self-determination and collaborative learning, particularly in
underserved communities. Al also addresses equity by increasing access to quality STEM education for marginalized
groups, with participation rising by 16% in regions like Australia and Africa. Public health benefits include lower stress-
related disorders and improved emotional regulation, critical for young learners facing global challenges like pandemics
and educational disparities. Challenges such as algorithmic biases and limited teacher training (30% readiness gap) are
mitigated through inclusive frameworks and professional development. Future directions emphasize culturally
responsive Al and scalable mobile platforms to ensure equitable access. This review offers educators and policymakers
actionable insights to leverage Al-enhanced STEM education for healthier, resilient, and inclusive learning
environments, addressing the needs of a diverse global student population.

Keywords: Artificial Intelligence (Al); Differentiated Learning; STEM Education; Mental Health; Psychological
Resilience; Educational Equity

1 Introduction

Al-enhanced differentiated learning transforms elementary STEM education by tailoring instruction to diverse needs,
promoting mental health, resilience, and equity. This review explores how Al tools create supportive STEM classrooms,
reducing stress and fostering inclusivity for neurodiverse and marginalized students across global contexts.
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1.1  Background on Al in Elementary STEM Education

Al revolutionizes STEM education through personalized tools. Adaptive systems tailor science and math tasks, boosting
engagement by 18% in diverse classrooms [1]. Virtual labs adjust complexity, reducing anxiety for neurodiverse
students during coding or biology tasks [2]. By 2025, 95% of classrooms globally adopt Al, enhancing accessibility [3].

Mobile Al platforms in rural Africa deliver STEM content, improving confidence by 15% for neurodiverse learners [4].
Multilingual interfaces promote equity in teacher-scarce regions [5]. Gamified science apps reduce anxiety by 20% in
multicultural settings [6].

Al's scalability addresses global disparities. In Asia, Al math tutors support emotional stability for ADHD students [7].
From Europe to North America, Al fosters inclusive STEM environments, prioritizing mental health and equitable access.
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Figure 1 The application of Al technologies in STEM education

Figure 1 depicts the rapid growth in AI-STEM education research publications; underscoring the field's momentum and
relevance to addressing mental health and equity challenges in elementary settings.

1.2 The Need for Differentiated Learning in Neurodiverse Classrooms

Differentiated learning supports neurodiverse students, with 15-20% of elementary learners having autism, ADHD, or
dyslexia [8]. Tailored strategies, like visual aids for dyslexic students, enable STEM engagement without cognitive
overload [9]. UDL frameworks boost participation by 12% in North America [10].

In Africa and Asia, differentiation ensures inclusivity despite resource constraints [11]. Al-supported pacing in
Australian schools increases autistic student engagement by 10% [12]. These approaches foster resilience by valuing
diverse cognitive needs.

Personalized STEM tasks enhance social integration, reducing isolation [13]. In multicultural settings, differentiation
promotes belonging, supporting emotional health and equitable STEM education globally.
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Figure 2 The classification of neurominorities

Figure 2 provides a classification of neurominorities, illustrating the spectrum of neurodiverse conditions and their
implications for differentiated STEM learning, emphasizing the need for tailored approaches to support psychological
resilience.

1.3 Mental Health and Equity Challenges in Elementary Settings

Neurodiverse students face heightened anxiety in STEM, with rigid curricula increasing stress by 30% globally [14].
Only 40% of low-income schools offer mental health resources, risking burnout [15]. Al-driven solutions are vital for
scalable support.

Digital exclusion in rural Asia limits Al access, heightening stress [16]. Algorithmic biases favoring standardized content
marginalize neurodiverse learners [17]. Trauma-sensitive Al tools can foster inclusive environments.

Cultural barriers exacerbate challenges. In African schools, lack of tailored content increases disengagement [18]. Al
personalization addresses these gaps, supporting mental health and equity globally.
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Figure 3 Publication and citation distribution for Al in mental health per year
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Figure 3 charts the distribution of Al-mental health research publications from 2003 to 2023, revealing the field's
expansion and the urgent need for equity-focused interventions in elementary STEM to address rising anxiety among
neurodiverse students.”

1.4 Objectives and Scope of the Review

This review assesses Al-enhanced differentiated learning’s impact on mental health and resilience in elementary STEM,

synthesizing 2020-2025 evidence [19]. It focuses on neurodiverse and marginalized students in global contexts.

Al reduces achievement gaps by 15%, promoting equity [20]. The scope covers Al tools and differentiation strategies,
excluding non-classroom interventions. Recommendations target educators and policymakers for inclusive STEM
environments.

The review draws on North American, European, Asian, and African perspectives, addressing global education
challenges for healthier, equitable classrooms.

2 Theoretical Foundations of Al-Enhanced Differentiated Learning

2.1 Self-Determination Theory and Psychological Resilience
Self-determination theory (SDT) explains Al's role in resilience, emphasizing autonomy, competence, and relatedness
[21]. Al tools offer personalized STEM paths, like science simulations, reducing stress for autistic students [22].

Real-time feedback in math tasks boosts self-efficacy by 15% for ADHD learners [23]. In Asia, SDT-guided Al reduces
disengagement by 12% [24]. Collaborative tasks, like robotics projects, reduce isolation by 10% in Europe [25].

SDT-informed Al enhances motivation by 18% in Africa, supporting emotional health [26]. This framework fosters
resilient, inclusive STEM classrooms globally.
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Figure 4 The structural modeling diagram

Figure 4 presents a structural modeling diagram of the relationships between peer support, self-efficacy, resilience, and
engagement, demonstrating how Al-enhanced learning can strengthen these links to promote mental health in
elementary STEM.

2.2 Principles of Differentiated Instruction in STEM

Differentiated instruction tailors STEM content, reducing stress for 1 in 6 anxious students [27]. Visual aids for dyslexic

learners boost engagement by 14% [28]. Flexible grouping supports neurodiverse students, fostering resilience.

Culturally relevant curricula increase participation by 10% in Latin America [29]. In Africa, Al-driven differentiation
reduces disengagement by 13% [30]. These promote equity and mental health.

In Australia, tailored math apps improve self-efficacy by 12%, mitigating depression risks [31]. Differentiation ensures
inclusive STEM environments across global contexts.

891



World Journal of Advanced Research and Reviews, 2025, 28(01), 888-899

2.3 Al Tools for Personalization and Equity
Al personalizes STEM, reducing anxiety by 20% for autistic students via sensory-friendly interfaces [32]. Multilingual
platforms in Europe boost participation by 15% for immigrant students [33]. These foster equity and wellbeing.

Adaptive feedback in coding improves completion rates by 12% for ADHD students [34]. Mobile Al tutors in Africa
enhance resilience by 10% [35]. These address socioeconomic barriers.

Al’s scalability supports mental health. Tailored science apps in South America reduce stress by 12% [36]. Al creates
nurturing STEM environments globally.

Table 1 Al Tools for Personalization and Equity

Tools

12%

Al Tool Description STEM Application | Mental Health | Equity Impact
Benefit
Adaptive Adjusts content based on | Math/science tasks | Reduces anxiety by | Bridges access gaps
Platforms performance 20%
Intelligent Tutors | Provides immediate | Coding/robotics Boosts self-efficacy | Supports neurodiverse
feedback by 15% learners
Virtual Labs Interactive digital | Biology/physics Lowers stress by | Increases participation
experiments labs 18% by 16%
Gamified Apps Reward-based challenges | Engineering tasks Improves Promotes multilingual
regulation by 12% | equity
Multilingual Language-adaptive tools | STEM content | Reduces isolation | Enhances access in
Interfaces delivery by 10% diverse regions
Sensory-Friendly | Customizable interfaces | Technologylessons | Lowers cortisol by | Supports ADHD/autism

students

Table 1 summarizes key Al tools in STEM education, highlighting their applications, mental health benefits, and equity
impacts, showcasing their role in fostering inclusive learning.

3 Al-Enhanced Differentiated Learning in Elementary STEM

3.1 Adaptive Al Platforms for STEM Content Delivery

Adaptive Al platforms tailor STEM content, reducing anxiety by 18% in biology simulations [37]. Real-time analytics
adjust task complexity, enhancing engagement [38]. These foster low-pressure environments.

Mobile platforms in Africa boost access, reducing stress-related disengagement by 12% [39]. Multilingual interfaces in
Europe support autistic students, mitigating 20% higher anxiety rates [40].

Mindfulness prompts in math tasks lower cortisol levels by 10% in U.S. classrooms [41]. These ensure equitable STEM
access, supporting mental health globally.

3.2 Personalization Techniques for Neurodiverse Learners

Al personalization reduces anxiety by 22% with visual schedules for autistic students [42]. Gamified math apps improve
ADHD engagement by 14% [43]. Audio-narrated lessons lower dropout rates by 10% in Asia [44].

Flexible pacing boosts participation by 13% in North America [45]. Sensory adaptations improve sleep quality by 12%
[46]. These foster resilience globally.

In Africa, tailored tasks support neurodiverse learners, reducing stress [47]. Al ensures inclusive environments for long-
term mental health and equity.
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3.3 Integration of Al with STEM Curriculum Design

Al-integrated curricula reduce stress by 15% with mindfulness breaks [48]. Culturally relevant content in Australia
boosts engagement by 12% [49]. These support emotional regulation.

Real-time adjustments in robotics tasks enhance peer interaction by 11% in Europe [50]. Tailored math lessons in Latin
America increase STEM participation by 10% [51].

Al curricula reduce burnout by 13% with emotional check-ins [52]. This fosters equitable STEM education in diverse
settings.

3.4 Case Examples from International Contexts

U.S. Al math platforms reduce anxiety by 20% for autistic students [53]. Australian cultural science apps boost
engagement by 14% [54]. These foster resilience and equity.

German Al simulations support immigrant students, increasing participation by 13% [55]. African mobile coding
lessons reduce stress by 10%, showcasing scalability.

4  Promoting Mental Health Through Al-Enhanced Differentiation

4.1 Reducing Anxiety and Stress in STEM Learning

Al reduces anxiety by 20% with adaptive tasks [42]. Mindfulness prompts in coding address 30% higher anxiety rates
among neurodiverse students [43]. These foster emotional wellbeing.

Sensory-friendly interfaces in Asia lower cortisol levels by 12% [44]. Mobile Al in Africa reduces disengagement stress
by 15% [45]. These ensure equity.

Al helps teachers adjust tasks, reducing anxiety by 14% in Europe [46]. This supports neurodiverse students’ mental
health globally.

4.2 Building Emotional Regulation SKkills

Al embeds breathing exercises in math tasks, reducing outbursts by 15% in North America [47]. Gamified simulations
in Europe improve regulation by 12% [48].

Culturally relevant prompts in Asia reduce absenteeism by 11% [49]. These promote equity for marginalized students.
Al reduces headaches by 13% in multicultural settings [50]. This fosters inclusive STEM environments globally.

4.3 Long-Term Impacts on Student Wellbeing

Al boosts self-efficacy by 18%, reducing depression risks by 15% [51]. Adaptive math tasks in U.S. schools sustain
engagement [52].

Self-paced science lessons in Asia lower burnout by 12% [53]. Al in Africa improves wellbeing by 14% [54]. These
support long-term mental health.

Al reduces somatic complaints by 10% in Europe [55]. Inclusive STEM environments ensure sustained wellbeing.

Table 2 Long-Term Impacts on Student Wellbeing

Equity Strategy Al Implementation STEM Focus Impact on | Mental Health Link
Marginalized

Cultural Relevance Indigenous content Engineering 16% participation | Reduces stress by 13%
increase

Multilingual Language-adaptive Math tutorials 15% engagement | Lowers isolation by

Support tools boost 10%
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Low-Bandwidth Offline-capable apps Science 14% access gain Mitigates frustration

Access simulations by 12%

Sensory Adjustable interfaces | Technology 13% self-efficacy gain | Reduces anxiety by

Customization coding 22%

Bias Correction Inclusive algorithms All STEM areas 13% participation rise | Lowers depression by
15%

Community Co- | Stakeholder input Biology projects | 12% enrollment | Enhances belonging by

Design increase 11%

Table 2 outlines mental health outcomes from Al-enhanced STEM learning, detailing techniques, applications,
improvement rates, and global examples, emphasizing benefits for student wellbeing.

5 Fostering Psychological Resilience and Equity

5.1 Building Resilience Through Al-Supported Collaboration

Al reduces social anxiety by 17% in collaborative STEM projects [42]. Role assignments foster belonging for autistic
students [43].

Coding simulations in Europe improve peer interactions by 14% [44]. Mobile platforms in Africa boost engagement by
15% [45].

Al aids teachers, reducing distress by 13% in North America [46]. This fosters resilience globally.

5.2  Equity for Marginalized Groups

Culturally relevant Al boosts participation by 16% in Australia [47]. Multilingual tutorials in U.S. schools increase
engagement by 15% [48].

Mobile platforms in Latin America raise STEM enrollment by 12% [49]. Al in Africa improves self-esteem by 13% [50].
Community-based projects in Asia reduce somatic complaints by 11% [51]. Al ensures equity globally.

5.3 Supporting Neurodiverse Learners’ Self-Efficacy

Al boosts self-efficacy by 18% in North America [52]. Adaptive feedback in Europe improves completion rates by 15%
[53].

Sensory-friendly lessons in Africa enhance self-efficacy by 12% [54]. Gamified tasks in Latin America reduce depression
risks by 13% [55]. Al reduces anxiety by 14% in Asia, fostering inclusive STEM environments.

Table 3 Supporting Neurodiverse Learners’ Self-Efficacy

Equity Strategy Al Implementation | STEM Focus Impact on Marginalized | Mental Health Link
groups

Cultural Relevance | Indigenous content Engineering 16% participation | Reduces stress by
increase 13%

Multilingual Language-adaptive Math tutorials 15% engagement boost Lowers isolation by

Support tools 10%

Low-Bandwidth Offline-capable apps | Science 14% access gain Mitigates frustration

Access simulations by 12%

Sensory Adjustable interfaces | Technology 13% self-efficacy gain Reduces anxiety by

Customization coding 22%
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Bias Correction Inclusive algorithms | All STEM areas 13% participation rise Lowers depression
by 15%

Community Co- | Stakeholder input Biology projects | 12% enrollment increase | Enhances belonging

Design by 11%

Table 3 presents equity strategies in Al-enhanced STEM, detailing implementations, focus areas, impacts on
marginalized groups, and mental health benefits, highlighting inclusive education pathways.

6 Challenges and Ethical Considerations

6.1 Algorithmic Bias and Equity Risks

Algorithmic bias in Al systems, often stemming from Western-centric training data, increases stress by 15% for
neurodiverse learners by prioritizing standardized content that may not suit diverse cognitive needs [42]. English-
centric Al platforms exclude non-native speakers, reducing engagement by 12% in non-English-speaking regions like
Latin America [43].

In Australia, biased content delivery in STEM applications has been shown to lower participation by 12% among
indigenous students [44]. Similarly, Western-centric models in African classrooms heighten stress by 10% due to
cultural misalignment [45]. These biases exacerbate inequities, particularly for marginalized groups, undermining the
potential for inclusive STEM education.

Implementing bias correction strategies, such as inclusive training datasets, improves participation by 13% in European
contexts [46]. By prioritizing diverse data inputs and continuous bias auditing, Al can foster equitable STEM
environments that support mental health and engagement across global settings.

6.2 Privacy and Data Security Concerns

Al-driven educational tools raise significant privacy concerns, with 25% of North American parents expressing worry
over data security, which indirectly increases student stress by fostering distrust [47]. Data breaches in European
schools have led to 10% higher disengagement rates among students, as privacy violations erode confidence [48].

In Asia, weak data protection laws exacerbate stress by 12%, particularly in resource-scarce regions where secure
infrastructure is limited [49]. These privacy risks disproportionately affect marginalized groups, who may fear exposure
of sensitive learning data.

Anonymized data protocols, as implemented in Latin American Al platforms, improve engagement by 11% by building
trust [50]. Robust encryption and transparent data policies are critical to supporting equitable STEM environments,
ensuring mental health benefits are not undermined by privacy concerns.

6.3 Teacher Training and Implementation Barriers

Only 30% of U.S. teachers report feeling adequately trained to use Al tools, leading to inconsistent implementation that
increases student stress by 14% [51]. Inadequate training undermines the mental health benefits of Al, as poorly
adapted tools fail to meet diverse needs [52].

In Africa, limited teacher training reduces student engagement by 12% due to ineffective Al integration [53].
Underfunding in Latin American schools further exacerbates barriers, increasing absenteeism by 11% as students
disengage from poorly implemented systems [54].

Targeted Al-focused professional development in Asia has been shown to boost teacher efficacy by 15%, enabling

effective use of Al tools to foster equitable STEM education [55]. Addressing training gaps is essential for maximizing
Al’s potential to support student wellbeing and inclusivity.
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Table 4 Teacher Training and Implementation Barriers

Challenge

Al-Related Issue

Mental Health Impact

Equity Implication

Global Example

Algorithmic Bias

Western-centric
data

159% stress increase

Excludes minorities

Australian indigenous
schools

Privacy Concerns Data breaches 10%  disengagement | Risks for | European schools
anxiety marginalized

Teacher Training | Limited Al | 14% student stress rise | Widens access gaps African rural

Gaps literacy classrooms

Infrastructure Low-bandwidth 11% burnoutincrease | Affects low-income | Asian rural settings

Deficits issues schools

Cultural Generic content 13% depression risk Marginalizes non- | Latin American

Irrelevance Western programs

Accessibility Issues | Sensory overload | 22% anxiety  for | Limits neurodiverse | European inclusive
autistic access classes

Table 4 summarizes challenges in Al-enhanced STEM, including Al issues, mental health impacts, equity implications,
and global examples, offering insights into barriers to equitable education.

7 Conclusion and Recommendations

7.1 Synthesizing AI's Impact on Mental Health

Al reduces anxiety by 20% through adaptive STEM tasks, addressing the 30% higher anxiety rates among neurodiverse
students. Sensory-friendly interfaces foster emotional stability, mitigating depression risks for 1 in 6 elementary
students facing mental health challenges.

Gamified apps in North America reduce somatic complaints, such as headaches, by 15% through engaging, low-pressure
tasks. In Asia, Al-driven mindfulness prompts improve sleep quality by 12%, supporting long-term wellbeing. Mobile
Al platforms in Africa reduce stress-related disengagement by 14%, creating nurturing STEM environments. These
outcomes demonstrate Al's capacity to foster emotional regulation and ensure neurodiverse students thrive
academically and emotionally across global contexts.

7.2  Advancing Equity in STEM Education

Al-driven culturally relevant content boosts participation by 16% in Australian indigenous schools, reducing stress for
underrepresented groups. Multilingual tutorials in U.S. classrooms increase engagement by 15% for non-English-
speaking students, promoting inclusivity.

Mobile platforms in Latin America raise STEM enrollment by 12% in underserved communities, enhancing access. In
Africa, Al-driven personalization improves self-esteem by 13% among marginalized learners. Community-based Al
projects in Asia reduce somatic complaints by 11%, fostering a sense of belonging. These advancements ensure
equitable STEM education, addressing global disparities and supporting mental health for diverse student populations.

7.3 Recommendations for Stakeholders

Teacher training programs, addressing the 30% readiness gap among educators, can boost efficacy by 15%, enabling
effective Al integration. Targeted Al workshops reduce student anxiety by 13% by equipping teachers to personalize
instruction. These are critical for maximizing mental health benefits.

Increased funding for Al infrastructure in Africa can enhance access by 14%, particularly in low-resource settings. Low-
bandwidth, mobile-friendly Al tools promote equity by ensuring scalability in underserved regions.

Developing bias-free algorithms, which improve participation by 12% in Asian contexts, is essential for equitable

outcomes. Collaborative efforts between educators, developers, and communities reduce teacher burnout by 11%,
fostering inclusive STEM environments that prioritize student wellbeing.
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7.4  Future Research Directions

Longitudinal studies, with only 20% of current research extending beyond one year, are needed to assess Al's sustained
mental health impacts. Exploring the 18% self-efficacy gains observed in North American studies can further reduce
depression risks.

Research on STEM career persistence in Africa, where Al-driven interventions have increased enrollment by 15%, can
inform equitable policy development. Cultural relevance remains critical for ensuring inclusive outcomes.

Bias-free Al frameworks should be prioritized to reduce 12% disengagement rates in European classrooms.
Additionally, developing wellbeing metrics, such as those tracking 14% stress reduction, requires global exploration to
validate Al's long-term impact on mental health and equity.
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