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ABSTRACT- This paper conducts a comparative analysis 

of U.S. and Chinese frameworks for AI literacy and 

adoption, with focus on agentic AI and Artificial General 

Intelligence (AGI) systems capable of autonomous 

reasoning and execution. We examine national policies, 

educational integration, governance structures, and 
technological roadmaps, employing both qualitative review 

and quantitative modeling. Mathematical formulations 

include multi-dimensional literacy scoring, Bass diffusion 

models for adoption dynamics, risk assessment functions, 

regulatory effectiveness indices, competitiveness metrics, 

and optimization frameworks for resource allocation. Our 

analysis reveals divergent paradigms: the U.S. Favors 

decentralized, innovation-driven approaches with emphasis 

on interoperability and public-private collaboration; while 

China pursues centralized, state-led strategies with 

comprehensive content labeling and rapid systemic 

integration. As both have their strength and weakness, we 
propose a hybrid governance architecture that synthesizes 

strengths from both models, supported by algorithmic 

implementations and sensitivity analyses. We have used 

recent publications (2021-2025), where we identify trends, 

challenges, and implication styles. The paper concludes 

with quantitative and algorithmic recommendations for 

policymakers, educators, and industry stakeholders 

navigating the evolving landscape of global AI competition.  

KEYWORDS- AI literacy, AI adoption, Agentic AI, 
U.S.-China comparison, AI governance, AI policy, AI 

education, strategic frameworks, international competition, 

ethical AI 

I. INTRODUCTION 

The global competition for artificial intelligence (AI) 

dominance has emerged as a defining geopolitical dynamic 

of the 21st century, with the United States and China 

representing two distinct approaches to technological 

advancement, governance, and societal integration [1], [2]. 
While the United States has traditionally leveraged its 

strengths in foundational research, freedom, entrepreneurial 

innovation, and private-sector dynamism, China on the 

other hand has pursued a state-led strategy characterized by 

comprehensive planning, rapid deployment, disciplined and 

strategic integration across sectors [3]. 

The emergence of agentic AI—autonomous systems 

capable of independent reasoning, planning, and execution 

with minimal human intervention—represents a critical 

inflection point in this competition [4], [5]. These systems 

promise transformative impacts across healthcare, 

education, defense, and industry but also introduce complex 

governance challenges related to safety, ethics, and human 

oversight [6], [7]. 

This paper provides a comprehensive comparative analysis 

of U.S. and Chinese strategic frameworks for AI literacy 

and adoption, with particular focus on agentic AI 
leadership. Our examination encompasses: (1) national 

policies and governance structures; (2) educational 

initiatives and workforce development; (3) regulatory 

frameworks and compliance mechanisms; (4) technological 

roadmaps and implementation strategies; and (5) 

international positioning and cooperation frameworks. The 

analysis synthesizes insights from 27 recent publications 

spanning academic research, policy documents, 

government reports, and industry analyses. 

The paper is structured as follows: Section 2 examines AI 

literacy initiatives; Section 3 analyzes AI adoption in 
education; Section 4 compares governance and regulatory 

frameworks; Section 5 discusses strategic positioning and 

international relations; Section 7 proposes a hybrid strategic 

framework; Section 9 describes all figures in the paper and 

Section 10 concludes with recommendations. 

II.  AI LITERACY: NATIONAL 

STRATEGIES AND IMPLEMENTATION 

A. U.S. Approach to AI Literacy 

The United States employs a decentralized, multi-

stakeholder (private companies driven) approach to AI 

literacy, characterized by diverse initiatives across federal 

agencies, academic institutions, private corporations, and 

non-profit organizations [8]. Recent executive orders in 
year 2025 and legislative proposals (state and federal) 

emphasize the critical importance of AI literacy across the 

educational continuum, from K-12 through higher 

education and workforce training [9]. Key federal initiatives 

include the National AI Initiative Act and various 

Department of Education programs focused on STEM 

education and digital literacy [10]. 

Despite these efforts, significant challenges persist. 

Research by Joshi indicates that only 20-25% of U.S. 

educators feel adequately prepared for AI integration, even 

as 60-70% recognize its importance for future 
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competitiveness [8]. The decentralized nature of the U.S. 

educational system creates disparities in access to AI 

resources, with affluent districts (like California and New 

York) often having significantly greater capacity for 

technology integration than underserved communities [11]. 

B. Chinese Approach to AI Literacy 

China’s approach to AI literacy is different in this read, it 

relies on strong centralized planning and implementation 

through national strategies such as the New Generation 

Artificial Intelligence Development Plan [12]. The Chinese 

government has mandated AI education across all levels of 

the educational system, with standardized curricula, teacher 

training programs, and assessment mechanisms [13]. This 
top-down approach enables rapid scaling and consistent 

implementation across diverse regions and institutions with 

less agility but is more disciplined [14]. 

Recent empirical studies reveal both successes and 

challenges in China’s AI literacy initiatives. Faculty 

members in Chinese universities demonstrate significant 

usage of generative AI tools for both personal and 

professional purposes, with particular application in 

formative assessment practices [15]. However, integration 

into summative assessments and core pedagogical practices 

remains limited, reflecting ongoing challenges in 

curriculum adaptation and assessment transformation [16]. 

C. Comparative Analysis of Corporate AI Literacy 

Beyond formal education, corporate AI literacy represents 

another critical dimension of national competitiveness. 

Chinese corporations operating internationally, particularly 

in regions like Africa, are increasingly emphasizing AI 

literacy among managers and employees as a source of 

sustainable competitive advantage [17]. Research indicates 
that AI awareness and empowerment significantly enhance 

competitive positioning, both directly and through their 

influence on innovation consciousness [17]. 

Table 1 provides a comprehensive comparison of U.S. and 

Chinese approaches to AI literacy across multiple 

dimensions.

Table 1: AI Literacy Framework

Dimension United States China 

Policy Framework Decentralized, multi-stakeholder, sectoral approach 
Centralized, state-led, comprehensive national 

planning 

Educational 
Integration 

Optional modules, local and state discretion, 
innovation-focused 

Mandatory curricula, strict, national standards, skill-
focused 

Teacher Preparedness 20-25% feel adequately trained; significant disparities 
30-40% receive formal AI training; more uniform 

distribution 

Private Sector Role Dominant role (Google, Microsoft, OpenAI, startups) 
Significant but regulated role (Alibaba, Baidu, 

Tencent) 

Focus Areas Ethics, innovation, interoperability, critical thinking 
Technical skills, industrial application, social 

stability 

Assessment 
Approaches 

Diverse, locally determined, emphasis on creativity 
Standardized, nationally coordinated, emphasis on 

proficiency 

Equity Considerations 
Significant disparities based on geography and 

resources 
More uniform implementation but urban-rural gaps 

persist 

International 
Dimension 

Bilateral partnerships, OECD alignment, export 
controls 

BRI integration, South-South cooperation, global 
standards 

III.  AI ADOPTION IN EDUCATION AND 

WORKFORCE DEVELOPMENT 

A. U.S. Educational Integration 

The United States has pursued diverse approaches to AI 

integration across educational levels. In K-12 education, 

initiatives focus on computational thinking, programming 

skills, and ethical considerations [8]. However, 

implementation remains uneven, with only approximately 
30-40% of schools reporting structured AI programs despite 

80-90% recognizing their importance [8]. 

The integration extends beyond computer science 

departments to include applications in humanities, social 

sciences, and professional schools [9]. Military education 

represents a particularly significant domain, with the 

Department of Defense investing heavily in AI training 

programs to prepare personnel for human-AI teaming and 

autonomous system oversight [18]. 

B. Chinese Educational Integration 

China has today one of the world’s most comprehensive 

frameworks for AI integration in education, spanning 

formal schooling, higher education, vocational training, and 

professional development [12]. Universities are rapidly 

adopting AI for administrative functions, student services, 

and pedagogical innovation [14].  A top-down styled, 

academic hierarchy that identify both opportunities and 

challenges, with particular emphasis on personalized 

learning, resource optimization, and research enhancement 

[14]. 

Areas like shadow education—the extensive private 

tutoring sector in China—represents another domain of AI 
adoption. As the front adopters, English as a Foreign 

Language (EFL) practitioners in shadow education 

demonstrate diverse levels of AI literacy and varying 

approaches to tool integration, reflecting both the 

opportunities and complexities of AI adoption in informal 

learning contexts [13].  
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C. Architectural Framework for AI-Enhanced Education 

Figure 1 presents an architectural framework for AI-
enhanced education that synthesizes elements from both 

U.S. and Chinese approaches. Using ideas from both, this 

multi-layered architecture addresses technical, pedagogical, 

and governance dimensions while maintaining flexibility 

for contextual adaptation.

Figure 1: Three-layer architectural framework for AI-enhanced education systems integrating pedagogical interfaces, 

orchestration middleware, and governance-aware data infrastructure 

IV. GOVERNANCE AND REGULATORY 

FRAMEWORKS 

A. U.S. Regulatory Landscape 

Based on [19], the United States believes in employing a 

sectoral approach to AI regulation, with various federal 

agencies exercising jurisdiction or relegating it to states 

based on application domains. Key regulatory bodies often 

go in detailed comment making and discussion, include the 

Food and Drug Administration (FDA) for medical AI, the 

Federal Trade Commission (FTC) for consumer protection, 

and the National Institute of Standards and Technology 
(NIST) for technical standards development [6]. Recent 

initiatives and comments on regulatory portals discuss risk 

management frameworks, transparency requirements, and 

public-private collaboration [10]. 

Significant challenges persist in the U.S. regulatory 

landscape, including regulatory fragmentation, slow 

legislative processes, and difficulties in balancing 

innovation promotion with risk mitigation [6]. The  gaps in 

existing frameworks, especially regarding autonomous 

decision-making, liability attribution, and human oversight 

requirements also needs to be addressed[6]. 

B. Chinese Regulatory Landscape 

China has implemented one of the world’s most 

comprehensive, centralized and stringent regulatory 

frameworks for AI governance. The centrepiece of this 

framework is the mandatory AI content labeling regime 

implemented in September 2025, which requires both 
visible markers and embedded metadata for all AI-

generated content [20]. This represents the world’s most 

comprehensive AI transparency framework to date [20]. 

Beyond content regulation, China’s approach encompasses 

data security, algorithmic transparency, ethical guidelines, 

and industry-specific standards with a top-down style [21]. 

Governance is centralized under the Cyberspace 

Administration of China (CAC), with coordination across 

multiple ministries and regulatory bodies [3]. The 

framework reflects China’s emphasis on social stability, 

national security, and technological sovereignty [7]. 

C. Healthcare-Specific Regulations 

Healthcare represents a particularly significant domain for 

AI regulation in both countries. The U.S. has developed 

specialized frameworks for AI-enabled medical devices, 

with particular attention to safety, efficacy, and post-market 

surveillance [22]. These frameworks must balance 
innovation acceleration with patient protection, especially 

for generative AI applications in mental health and other 

sensitive domains [22]. 

China has similarly prioritized healthcare AI regulation, 

with frameworks addressing clinical validation, data 

privacy, and integration with existing healthcare systems 

[5]. Comparative analysis reveals both convergence and 

divergence in approaches, with implications for 

international patients, medical research collaboration, and 

global health initiatives [23]. 

D. Comparative Analysis of Governance Models 

Table 2 provides a detailed comparison of U.S. and Chinese 

AI governance models across multiple dimensions.
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Table 2: Governance Comparison 

Governance Dimension United States China 

Regulatory Philosophy Risk-based, sectoral, innovation-friendly Comprehensive, preventive, stability-oriented 

Transparency 
Requirements 

Voluntary disclosure, market-driven Mandatory labeling, state-enforced 

Enforcement Mechanisms Agency actions, litigation, market forces Administrative measures, top-down directives 

International Engagement 
Bilateral agreements, OECD, WTO 

frameworks 
Multilateral institutions, BRI, South-South cooperation 

Standardization Approach Industry-led, consortia-based, voluntary 
State-directed, mandatory, integrated with industrial 

policy 

Ethical Framework Human rights, individual autonomy, fairness Social harmony, collective benefit, national security 

Data Governance Sectoral privacy laws, state variations Comprehensive data security law, centralized control 

Innovation Support 
Tax incentives, research funding, startup 

ecosystems 
State investment, national labs, industry-academia 

partnerships 

Military Applications DoD-led, dual-use focus, export controls 
PLA-integrated, civil-military fusion, strategic 

competition 

V.  STRATEGIC POSITIONING AND 

INTERNATIONAL RELATIONS 

A. U.S. Strategic Priorities 

The United States Key priorities include: (1) advancing 

fundamental research through agencies like NSF and 

DARPA; (2) developing interoperable standards that reflect 

U.S. technological advantages; (3) building international 

coalitions around shared democratic values; and (4) 

implementing export controls to protect critical 

technologies [10]. 

Recent analyses highlight particular emphasis on agentic AI 

competitiveness, with proposals for strategic frameworks 

addressing interoperability, governance, and international 
collaboration [4]. The U.S. approach reflects a belief in the 

importance of values-based competition and the strategic 

advantage of open, democratic systems [11]. 

B. Chinese Strategic Priorities 

China’s AI strategy is fundamentally integrated with 
broader national objectives, including technological self-

reliance, economic transformation, and global influence 

expansion [24]. The New Generation Artificial Intelligence 

Development Plan articulates a comprehensive vision for 

AI leadership by 2030, with specific milestones and 

resource allocations [12]. Recent initiatives emphasize 

common prosperity objectives, with AI positioned as a tool 

for reducing inequality and promoting sustainable 

development [3]. 

Internationally, China has proposed a Global AI 

Governance Action Plan framework comprising 13 points 

addressing AI safety, infrastructure, and data standards 

[24]. This represents an effort to shape international norms 

and standards in alignment with Chinese interests and 

governance preferences [25]. Analysis of Chinese 

international media reveals that media often discuss 

narratives emphasizing pride in technological 

achievements, hope for future development, and careful 

management of international perceptions [25]. 

C. Metaverse and Extended Reality Strategies 

Beyond traditional AI domains and sometimes 

complementary to AI, both countries are actively 

developing strategies for emerging technologies like the 

metaverse and extended reality (XR). China has articulated 

a comprehensive policy agenda for XR development, with 

particular emphasis on industrial applications, content 
regulation, and international competitiveness [26]. These 

formalized initiatives reflect broader patterns in Chinese 

technology strategy, combining ambitious vision 

statements with detailed implementation frameworks [26]. 

D. Roadmap for Agentic AI Leadership 

Figure 2 presents a comprehensive strategic roadmap for 
agentic AI leadership that synthesizes elements from both 

U.S. and Chinese approaches. This roadmap addresses 

technical development, governance evolution, international 

cooperation, and societal integration across a five-year 

horizon. 
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Figure 2: Phased strategic roadmap for agentic AI leadership (2025–2032) with quantitative parameter evolution and 

geopolitical convergence pathways 

VI. KEY PROPOSALS AND FINDINGS 

FROM LITERATURE 

This section presents five key analytical frameworks and 

findings derived from the reviewed literature, illustrating 

the complexity and strategic dimensions of AI literacy and 

adoption in the U.S.-China context. 

A. AI Governance Comparison Framework 

Figure 3 illustrates a comparative framework for AI 

governance approaches across three major geopolitical 

actors: the United States, China, and the European Union. 

This framework synthesizes findings from multiple studies 

[1], [2], [3]. 

B. U.S. AI Export Leadership Framework 

Figure 4 depicts the multi-layer architecture proposed for 

U.S. AI export leadership, addressing technical, 

governance, and market dimensions [10]. 

C. AI Literacy in Chinese Shadow Education 

Figure 5 illustrates the five-dimensional AI literacy 

framework identified for Chinese EFL practitioners in 

shadow education, highlighting the complex interplay of 

technical, ethical, and pedagogical dimensions [13]. 

D. Agentic AI in Healthcare Governance 

Figure 6 presents the risk management and governance 

framework for agentic AI in healthcare, addressing the 

dichotomy between open-source and proprietary models 

[5], [23]. 

E. U.S. K-12 AI Competitiveness Framework 

Figure 8 illustrates the structured framework for enhancing 

U.S. K-12 competitiveness in the agentic generative AI era, 

showing resource allocation and implementation phases [8].
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Figure 3: Compact comparative AI governance framework with separated labels and strategic convergence dynamics across 

U.S., EU, and China. Equations removed for clarity. 

VII. PROPOSED HYBRID STRATEGIC 

FRAMEWORK 

This framework is particularly relevant for agentic AI 

leadership but applies broadly to AI development and 
deployment. 

A. Core Principles 

The hybrid framework is built on five core principles 

derived from our analysis: 

 Balanced Governance: Combine U.S. innovation-
friendly regulation with Chinese styled comprehensive 

oversight through tiered, risk-based approaches [2], [3]. 

 Interoperable Standards: Develop technical standards 

that acts as a template to enable cross-border 

collaboration while respecting legitimate national 

security and cultural differences [19], [24]. 

 Inclusive Literacy: Create educational frameworks that 

combine U.S. emphasis on critical thinking and ethics 

with optional templates resembling Chinese systematic 

implementation and scale [8], [12]. 

 Responsible Innovation: Establish oversight 
mechanisms in each agency that balance rapid 

technological advancement with robust safety, security, 

and ethical safeguards [6], [21]. 

 Global Cooperation: Foster international collaboration 

frameworks that address shared challenges while 

respecting diverse governance approaches [10], [24]. 

 

Figure 4: Multi-layer framework for U.S. AI export 

leadership [10] 
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B. Architectural Components 

The framework comprises four interconnected architectural 
components: 

 Technical Architecture: Modular, interoperable systems 

supporting both open-source and proprietary models 

with embedded governance capabilities [5], [23]. 

 Governance Architecture: Multi-stakeholder oversight 

combining sectoral expertise with centralized 

coordination [6], [20]. 

 Educational Architecture: Lifelong learning pathways 

integrating formal education, workforce training, and 

continuous professional development [9], [13]. 

 International Architecture: Cooperation mechanisms 

addressing standards alignment, research collaboration, 

and crisis response [10], [24].

 

Figure 5: Five-dimensional AI literacy framework for Chinese EFL practitioners in shadow education [13] 

C. Implementation Strategy 

Implementation should proceed through phased timely 

pilots addressing specific application domains (healthcare, 

education, critical infrastructure) with iterative refinement 

(as needed) based on empirical evidence and stakeholder 

feedback [5], [23]. Success metrics should encompass and 

document technical performance, societal impact, 

economic benefits, and ethical compliance [2], [17]. 

Figure 6, Figure 7 and Figure 8 describe the multi-phase 

frameworks as derived from various literature.  

VIII. QUANTITATIVE FOUNDATIONS AND 

MATHEMATICAL METHODS 

This section presents the quantitative foundations and 

mathematical methods that underpin the comparative 

analysis of AI literacy and adoption frameworks. We 

develop formal models for AI literacy assessment, 

governance effectiveness, adoption dynamics, and strategic 

competition metrics. 

A. Mathematical Models for AI Literacy Assessment 

a) Multi-dimensional Literacy Score- 

We define an AI literacy score 𝐿𝑖 for individual 𝑖 as a 

weighted combination of 𝑛 competency dimensions: 

𝐿𝑖 =∑𝑤𝑗

𝑛

𝑗=1

⋅ 𝐶𝑖𝑗 + 𝜖𝑖 

where: 

 𝐶𝑖𝑗 represents competency score in dimension 𝑗 

(e.g., technical knowledge, ethical understanding, 

practical application) 

 𝑤𝑗 are dimension weights satisfying ∑ 𝑤𝑗
𝑛
𝑗=1 = 1 

 𝜖𝑖 ∼ 𝑁(0, 𝜎2) represents individual variation 
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Figure 6: Decision-theoretic framework for agentic AI governance in healthcare with quantitative risk stratification and 

optimization outcomes [5], [22], [23] 

𝐼(𝑡) ∧ :Infrastructure investment at time𝑡

𝑅(𝑡) ∧ :Curriculum relevance index ∈ [0,1]

𝑇(𝑡) ∧ :Teacher preparedness score ∈ [0,100]

𝐵(𝑡) ∧ :Systemic barriers \\\\\\\(access inequality, resource disparity\\\\\\\)

 

𝐶𝑖1 ∧ :Technical Knowledge(AI principles, algorithms, tools)
𝐶𝑖2 ∧ :Ethical Awareness(bias, privacy, fairness, accountability)

𝐶𝑖3 ∧ :Practical Application(tool usage, problem-solving, integration)
𝐶𝑖4 ∧ :Critical Evaluation(assessment, limitations, appropriateness)
𝐶𝑖5 ∧ :Societal Impact(economic, equity, employment effects)

 

Based on [13], [15], we identify five key dimensions (𝑛 =
5). 

b) Educational System Effectiveness- 

The effectiveness 𝐸 of an educational system in promoting 

AI literacy can be modeled as: 

𝐸(𝑡) = 𝛼 ⋅ 𝐼(𝑡) + 𝛽 ⋅ 𝑅(𝑡) + 𝛾 ⋅ 𝑇(𝑡) − 𝛿 ⋅ 𝐵(𝑡) 
where: 

with coefficients 𝛼, 𝛽, 𝛾 > 0, 𝛿 ≥ 0 representing system 

characteristics. Empirical data from [8], [12] suggests: 

{
𝛼US > 𝛼CN, 𝛽CN > 𝛽US

𝛾US ≈ 0.8𝛾CN, 𝛿US > 𝛿CN
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Figure 7: Optimized multi-phase, vertically structured framework for U.S. K–12 AI literacy enhancement with quantified 

adoption dynamics, resource optimization, causal pathways, and international benchmarking. 

Perceived Usefulness ∧: 𝑃𝑈 = 𝛼1𝐸𝑂𝑈 + 𝛼2𝐶 + 𝛼3𝑆
Perceived Ease of Use ∧:𝐸𝑂𝑈 = 𝛽1𝑇 + 𝛽2𝑆 + 𝛽3𝐼

Behavioral Intention ∧:𝐵𝐼 = 𝛾1𝑃𝑈 + 𝛾2𝐸𝑂𝑈 + 𝛾3𝑆𝑁
Actual Use ∧: 𝐴𝑈 = 𝛿 ⋅ 𝐵𝐼 + 𝜖

 

B. Diffusion Models for AI Adoption 

a) Bass Diffusion Model Adaptation 

We adapt the Bass diffusion model to analyze AI adoption 

in educational institutions: 
𝑑𝐴(𝑡)

𝑑𝑡
= [𝑝 + 𝑞 ⋅

𝐴(𝑡)

𝑀
] ⋅ [𝑀 − 𝐴(𝑡)] 

where: 

 𝐴(𝑡): Cumulative number of adopters by time 𝑡 
 𝑀: Market potential (maximum possible adopters) 

 𝑝: Coefficient of innovation (external influence) 

 𝑞: Coefficient of imitation (internal influence) 

From [14], for Chinese universities: 

𝑝CN = 0.03, 𝑞CN = 0.38,𝑀CN = 0.85𝑁 

where 𝑁 is the total number of institutions. For U.S. 

universities [8]: 

𝑝US = 0.05, 𝑞US = 0.45,𝑀US = 0.70𝑁 

 

 

b) Technology Acceptance Model Extension 

We extend the Technology Acceptance Model (TAM) for 

AI tool adoption: 

where: 
𝐶 ∧ :Compatibility with existing practices

𝑆 ∧ :Support availability

𝑇 ∧ :Training received

𝐼 ∧ :Infrastructure quality

𝑆𝑁 ∧ :Subjective norms \\\\\\\(peer influence\\\\\\\)

 

C. Governance and Risk Assessment Models 

a) Risk Scoring Function 

For AI system risk assessment [23]: 

𝑅 =∑𝑤𝑖

4

𝑖=1

⋅ 𝑆𝑖 ⋅ 𝑉𝑖  

where: 
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𝑆1 ∧ :Safety risk score ∈ [0,10]

𝑆2 ∧ :Security risk score ∈ [0,10]

𝑆3 ∧ :Ethical risk score ∈ [0,10]

𝑆4 ∧ :Compliance risk score ∈ [0,10]

 

and 𝑉𝑖 are vulnerability factors, 𝑤𝑖 are weights with ∑𝑤𝑖 =
1.

 

Figure 8: Phased strategic roadmap for agentic AI leadership (2025–2032) with quantitative parameter evolution and 

geopolitical convergence pathways. 

b) Regulatory Effectiveness Index 

We define a regulatory effectiveness index 𝑅𝐸: 

𝑅𝐸 =
1

𝑛
∑[

𝐶𝑘
𝑅𝑘

⋅
𝐼𝑘
𝑇𝑘
]

𝑛

𝑘=1

 

where: 

𝐶𝑘 ∧ :Compliance rate for regulation𝑘
𝑅𝑘 ∧ :Regulatory complexity \\\\\\\(inverse measure\\\\\\\)

𝐼𝑘 ∧ :Implementation effectiveness

𝑇𝑘 ∧ :Time to implementation

 

 

Figure 9: AI adoption curves: Bass diffusion model 

applied to U.S. and China (parameters from [8], [14]) 



 

International Journal of Innovative Research in Engineering and Management (IJIREM) 

 

Innovative Research Publication   11 

 

 

Figure 10: Resource allocation optimization: Effectiveness 

vs. infrastructure investment fraction (based on [8]) 

D. Strategic Competition Metrics 

a) Competitiveness Index 

Building on [17], we define AI competitiveness 𝐴𝐶: 

𝐴𝐶 = 𝜆1 ⋅ 𝑇 + 𝜆2 ⋅ 𝐼 + 𝜆3 ⋅ 𝐺 + 𝜆4 ⋅ 𝑀 
where: 

𝑇 ∧ :Technical capability score

𝐼 ∧ :Innovation capacity index

𝐺 ∧ :Governance effectiveness

𝑀 ∧ :Market penetration

 

with 𝜆𝑖 > 0, ∑𝜆𝑖 = 1. 

b) Strategic Gap Analysis 

The strategic gap between two systems can be quantified as: 

𝛥𝐴𝐵 = √∑(
𝑆𝐴𝑗 − 𝑆𝐵𝑗

𝜎𝑗
)

2𝑚

𝑗=1

 

where 𝑆𝐴𝑗  is the score of system A on dimension 𝑗, and 𝜎𝑗 

is the standard deviation across systems. 

E. Optimization Models for Resource Allocation 

a) Budget Allocation Optimization 

Given total budget 𝐵, we optimize allocation across 𝑛 

categories: 

𝑚𝑎𝑥 ∧∑𝜃𝑖

𝑛

𝑖=1

⋅ 𝑙𝑜𝑔(1 + 𝛽𝑖𝑥𝑖)

s.t. ∧∑𝑥𝑖

𝑛

𝑖=1

≤ 𝐵

𝑥𝑖 ≥ 0∀𝑖

 

where: 

 𝑥𝑖: Budget allocated to category 𝑖 
 𝜃𝑖: Effectiveness coefficient for category 𝑖 
 𝛽𝑖 : Marginal returns parameter 

From [8], optimal allocation for U.S. K-12: 

𝑥 = [0.35𝐵, 0.25𝐵, 0.20𝐵, 0.15𝐵, 0.05𝐵] 
for [Infrastructure, Training, Curriculum, Assessment, 

Research] respectively. 

b) Multi-objective Optimization for AI Governance 

We formulate a multi-objective optimization problem: 

𝑚𝑖𝑛 ∧ [𝑓1(𝑥),−𝑓2(𝑥), 𝑓3(𝑥)]

s.t. ∧ 𝑔𝑗(𝑥) ≤ 0, 𝑗 = 1,… ,𝑚

ℎ𝑘(𝑥) = 0, 𝑘 = 1, … , 𝑝

 

where: 

𝑓1(𝑥) ∧ :Risk level

𝑓2(𝑥) ∧ :Innovation rate

𝑓3(𝑥) ∧ :Implementation cost

𝑔𝑗(𝑥) ∧ :Regulatory constraints

ℎ𝑘(𝑥) ∧ :Technical constraints

 

F. Network Models for AI Ecosystems 

a) Ecosystem Connectivity 

Define an AI ecosystem as a network 𝐺 = (𝑉,𝐸) with 

adjacency matrix 𝐴: 

𝐴𝑖𝑗 = {
1 if organizations𝑖and𝑗collaborate

0 otherwise
 

Network density 𝜌 measures ecosystem connectivity: 

𝜌 = 2 ∨ 𝐸 ∨
𝑉 ∨ (∨ 𝑉 ∨ −1)

 

b) Knowledge Diffusion Model 

Knowledge diffusion through the network follows: 

𝑑𝐾𝑖(𝑡)

𝑑𝑡
= 𝛼∑𝐴𝑖𝑗

𝑛

𝑗=1

[𝐾𝑗(𝑡) − 𝐾𝑖(𝑡)] + 𝛽𝐼𝑖(𝑡) 

where 𝐾𝑖(𝑡) is knowledge level of node 𝑖 at time 𝑡, and 𝐼𝑖(𝑡) 
is external input. 

G. Statistical Methods for Comparative Analysis 

a) Difference-in-Differences Framework 

To estimate policy impacts: 

𝑌𝑖𝑡 = 𝛼 + 𝛽1Treat𝑖 + 𝛽2Post𝑡 + 𝛽3(Treat𝑖 × Post𝑡) + 𝜖𝑖𝑡 

where 𝑌𝑖𝑡  is outcome for unit 𝑖 at time 𝑡, Treat𝑖 indicates 

treatment group, Post𝑡  indicates post-policy period. 

b) Structural Equation Modeling 
Based on [17]: 

AI Literacy ∧ 𝛬1𝜉1 + 𝛿1
Innovation Consciousness ∧ 𝛾1𝜉1 + 𝜁1

Competitive Advantage ∧ 𝛾2𝜉2 + 𝛽𝜉1 + 𝜁2

 

with measurement models: 

𝑥 ∧ 𝛬𝑥𝜉 + 𝛿
𝑦 ∧ 𝛬𝑦𝜂 + 𝜖

 

H. Numerical Results and Sensitivity Analysis 

a) Parameter Estimation Results 

Using data from the literature, we estimate key parameters 

which will have to be validated for future research are 

shown in Table 3. 

Table 3: Estimated Placeholder Parameters from Literature 

Review 

Parameter U.S. Est China Est Source 

Teacher Preparedness 
(𝑇) 

0.25 0.40 [8] 

Adoption Rate (𝑝) 0.05 0.03 [14] 

Imitation Coefficient 
(𝑞) 

0.45 0.38 [14] 
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Parameter U.S. Est China Est Source 

Infrastructure 
Investment (𝛼) 

0.35 0.45 [12] 

Systemic Barriers (𝛿) 0.25 0.15 [3] 

Governance 
Effectiveness (𝐺) 

0.65 0.75 [21] 

b) Sensitivity Analysis 

We conduct sensitivity analysis for the competitiveness 

index: 

𝑆𝜆𝑖 =
𝜕𝐴𝐶

𝜕𝜆𝑖
⋅
𝜆𝑖
𝐴𝐶

 

Results show greatest sensitivity to technical capability 

(𝑆𝜆1 = 0.42) and governance effectiveness (𝑆𝜆3 = 0.38). 

I. Algorithmic Implementation 

a) AI Literacy Assessment Algorithm 

𝑡𝑜𝑡𝑎𝑙𝑠𝑐𝑜𝑟𝑒 ← 0 𝑠𝑐𝑜𝑟𝑒 ← Evaluate(𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙, 𝑑) 
𝑡𝑜𝑡𝑎𝑙𝑠𝑐𝑜𝑟𝑒 ← 𝑡𝑜𝑡𝑎𝑙𝑠𝑐𝑜𝑟𝑒 + 𝑤𝑒𝑖𝑔ℎ𝑡𝑠[𝑑] × 𝑠𝑐𝑜𝑟𝑒 

𝑡𝑜𝑡𝑎𝑙𝑠𝑐𝑜𝑟𝑒 

b) Optimization Algorithm for Resource Allocation 

𝑎𝑙𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑠 ← zeros(𝑙𝑒𝑛(𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑖𝑒𝑠)) 
𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔𝑏𝑢𝑑𝑔𝑒𝑡 ← 𝐵 𝑚𝑎𝑟𝑔𝑖𝑛𝑎𝑙𝑟𝑒𝑡𝑢𝑟𝑛𝑠 ← [𝜃𝑖 ⋅
𝛽𝑖 (⁄ 1 + 𝛽𝑖𝑥𝑖)] 𝑖𝑑𝑥 ← 𝑎𝑟𝑔𝑚𝑎𝑥(𝑚𝑎𝑟𝑔𝑖𝑛𝑎𝑙𝑟𝑒𝑡𝑢𝑟𝑛𝑠) 
𝑎𝑙𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑠[𝑖𝑑𝑥] ← 𝑎𝑙𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑠[𝑖𝑑𝑥] + 𝛥 

𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔𝑏𝑢𝑑𝑔𝑒𝑡 ← 𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔𝑏𝑢𝑑𝑔𝑒𝑡 − 𝛥 

𝑎𝑙𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑠 

J. Visualization of Mathematical Relationships 

Visualization for future years can be seen in Figure 9 and 
10. 

K. Conclusion of Quantitative Analysis 

The mathematical models presented in this section provide 

rigorous foundations for analyzing AI literacy and adoption 

dynamics. Key insights include: 

 Differential Adoption Patterns: China shows higher 

market potential (𝑀CN = 0.85𝑁) but lower innovation 

coefficient (𝑝CN = 0.03) compared to the U.S. 

 Resource Allocation Optimization: Optimal allocation 

for U.S. K-12 prioritizes infrastructure (35%) and 

teacher training (25%), consistent with empirical 

findings. 

 Risk-Governance Trade-offs: The multi-objective 

optimization framework captures inherent tensions 

between innovation promotion and risk mitigation. 

 Network Effects Matter: Ecosystem connectivity (𝜌) 

significantly impacts knowledge diffusion and adoption 

rates. 
These quantitative methods enable more precise 

comparison of U.S. and Chinese approaches, supporting 

evidence-based policy recommendations and strategic 

planning. 

IX. FIGURE DESCRIPTIONS AND 

REFERENCES 

This section provides comprehensive descriptions of all 

figures included in the paper, detailing their content, 

purpose, and relationships to the analysis. 

A. AI-Enhanced Education Architecture 

Figure 1 presents a three-layer architectural framework for 
AI-enhanced education systems, integrating: 

 Application Layer: User-facing components including 

AI-enhanced learning platforms, personalized tutoring 

systems, intelligent assessment tools, and pervasive 

VR/AR learning environments. 

 Orchestration Layer: Middleware components for API 

gateways, multi-agent coordination, and workflow 

automation. 

 Data & Governance Layer: Infrastructure components 

for learning data repositories, model 

registry/versioning, and privacy/security/ethics 
management. 

The architecture synthesizes elements from both U.S. and 

Chinese approaches, showing vertical integration and 

horizontal data flows with governance feedback loops. 

B. Strategic Roadmap for Agentic AI Leadership 

Figure 2 illustrates a phased strategic roadmap (2025–2032) 
with: 

 Four Phases: Foundation (standards development), 

Pilots (sectoral implementation), Scaling (cross-sector 

integration), and Maturation (sustainable ecosystems). 

 Quantitative Parameters: Infrastructure effectiveness 

(𝛼), systemic barriers (𝛿), innovation coefficient (𝑝), 

market potential (𝑀), and regulatory effectiveness (𝑅𝐸). 

 Geopolitical Dynamics: U.S. strategic focus on 

interoperability and democratic values vs. Chinese 
focus on centralized governance and industrial 

integration. 

 Convergence Pathways: Shows potential hybrid 

governance frameworks emerging from strategic 

competition. 

C. Comparative AI Governance Framework 

Figure 3 provides a compact comparative framework across 

three major geopolitical actors: 

 United States: Sectoral, market-driven approach with 

emphasis on innovation and interoperability. 

 European Union: Risk-based, rights-focused approach 

emphasizing ethical frameworks and precautionary 

principles. 

 China: Comprehensive, state-led approach focusing on 

national security and industrial policy. 

The figure highlights strategic dynamics (competition, 

divergence, rivalry) and identifies a convergence zone for 
hybrid governance models. 

D. U.S. AI Export Leadership Framework 

Figure 4 depicts a multi-layer architecture for U.S. AI 

export leadership: 

 Strategic Layer: National security considerations, 

competitive positioning, international alliances. 

 Governance Layer: Export control compliance, industry 

consortia structures, risk assessment frameworks. 

 Technical Layer: Modular architecture design, 

automated compliance systems, security integration. 

 Market Layer: Market segmentation, deployment 

models, capacity building programs. 

The framework addresses implementation complexity 

across these interconnected layers. 
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E. AI Literacy in Chinese Shadow Education 

Figure 5 illustrates a five-dimensional AI literacy 
framework for Chinese EFL practitioners: 

 Core Dimension: Human-centered mindset at the center. 

 Surrounding Dimensions: Knowledge (technical 

understanding), Application (tool usage), Ethics 

(responsible use), and Societal (equity and justice). 

 Interconnections: Shows relationships between 

dimensions and their impact on student engagement, 

pedagogical innovation, and curriculum adaptation. 

 Context: Situated within the Chinese shadow education 

(private tutoring) sector with EFL focus. 

F. Agentic AI in Healthcare Governance 

Figure 6 presents a decision-theoretic framework for 

agentic AI governance in healthcare: 

 Model Selection: Decision between open-source 

(transparency advantage) and proprietary (reliability 

focus) models. 

 Risk Stratification: Classification into high-risk (critical 

care) and low-risk (administrative) applications. 

 Adaptive Governance: International certification, 

federated learning, and adaptive policymaking 

mechanisms. 

 Quantitative Metrics: Includes cost savings (𝛥cost), error 

reduction (𝛥error), and implementation metrics. 

 Optimization Outcomes: Equitable access, patient 

safety, innovation balance, and regulatory effectiveness. 

G. U.S. K-12 AI Competitiveness Framework 

Figure 8 illustrates a multi-phase framework for enhancing 

U.S. K-12 AI literacy: 

 Four Phases: Foundation (teacher training), Integration 

(curriculum design), Expansion (school-wide AI), and 

Maturation (systemic impact). 

 Outcomes: Student STEM engagement, computational 

thinking, and teacher preparedness with quantitative 

improvements. 

 International Benchmarking: Compares U.S., Chinese, 
and Finnish educational systems. 

 Optimization: Shows resource allocation optimization 

with budget constraints. 

H. Adoption Curves and Resource Optimization 

Figure 9 visualizes AI adoption dynamics using the Bass 

diffusion model: U.S. Curve: Higher innovation coefficient 

(𝑝 = 0.05) but lower market potential (𝑀 = 0.70𝑁).China 

Curve: Lower innovation coefficient (𝑝 = 0.03) but higher 

market potential (𝑀 = 0.85𝑁). 

Figure 10 shows resource allocation optimization: 

 Optimal Mix: Maximizes system effectiveness through 

balanced investment across infrastructure, training, 

curriculum, assessment, and research. 

 Marginal Returns: Illustrates diminishing returns on 

investment in individual categories. 

I. Figure Relationships and Analytical Purpose 

The figures collectively serve several analytical purposes: 

 Architectural Design: Figures 1, Figure 4 provide 

structural frameworks for system implementation. 

 Strategic Planning: Figures 2, Figure 8 offer phased 
roadmaps with quantitative milestones. 

 Comparative Analysis: Figure 3, Figure 5 enable cross-

system comparison. 

 Decision Support: Figure 6 provide decision-theoretic 

frameworks for complex choices. 

 Quantitative Modeling: Figure 9, Figure 10 visualize 

mathematical relationships and optimization outcomes. 

Each figure incorporates elements from the reviewed 
literature, with citations indicating the source material 

informing the visual representations. The figures 

collectively enhance understanding of complex 

multidimensional relationships in AI literacy, adoption, 

governance, and strategic competition. 

X.  CONCLUSION AND 

RECOMMENDATIONS 

A. Summary of Findings 

The U.S. model is characterized by decentralized 

innovation, multi-stakeholder governance, and 

interoperability, whereas China employs centralized 

planning, state-led implementation, and comprehensive 

regulation [1], [3]. Both systems exhibit distinct strengths 
and challenges in equity, ethical governance, and 

international positioning [2]. Lessons can be learned from 

both. The emergence of agentic AI intensifies competitive 

dynamics and necessitates advanced governance 

frameworks [4], [5].  

B. Future Research Directions 

Future research should prioritize: (1) longitudinal 

validation of quantitative models with empirical data; (2) 

sector-specific implementation studies beyond healthcare 

and education; (3) expansion of analysis to include EU and 

other AI actors; (4) hardware and semiconductor supply 

chain dependencies; and (5) geopolitical implications of 

agentic AI proliferation [1], [2], [4]  
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