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Abstract

The rapid emergence of agentic artificial intelligence (Al) systems represents a paradigm shift in
military operations, demanding fundamental transformation of US military education. This paper
presents a comprehensive framework for reskilling and redesigning military education to address
critical workforce readiness gaps in the era of autonomous Al systems. Through analysis of current Al
adoption trends, quantitative workforce assessments, and educational limitations, we identify that
only 10-15% of military personnel feel adequately trained for agentic Al integration despite significant
investments exceeding $600-900 million in next-generation Al capabilities. Our proposed solution
features a multi-tiered educational architecture with progressive competency levels, a continuous
curriculum development pipeline, and layered technology integration. The framework addresses
identified skills gaps through foundational Al literacy for all personnel, operational competence for
mid-career leaders, and strategic Al leadership development. Implementation strategies include
phased rollout over 24-36 months, multi-stakeholder engagement models, and comprehensive as-
sessment mechanisms. Findings demonstrate that successful agentic Al integration requires not only
technical upskilling but also fundamental changes in pedagogical approaches, institutional culture,
and resource allocation—with optimal distribution of 30-40% to technology infrastructure, 20-25% to
faculty development, 15-20% to curriculum design, and 10-15% to program evaluation. This research
provides actionable recommendations for military education institutions to prepare personnel for
human-AlI teaming, autonomous system oversight, and ethical Al application in complex operational
environments. All results and proposals are from cited literature.

Keywords: Agentic Al; military education; reskilling; professional military education; Al integration,
workforce development

1. Introduction

The United States military stands at the precipice of what defense experts term the "agentic Al
revolution” [1]. Unlike previous generations of Al that primarily assisted with data analysis, agentic
Al systems demonstrate autonomous decision-making capabilities, proactive problem-solving, and
coordinated multi-agent operations [2]. The Department of Defense’s recent $600 million investment
in next-generation agentic Al underscores the strategic importance of this technology [3].

However, technological advancement alone is insufficient. As noted by Cruickshank [4], "the
advantages of Al will be realized by the military that can best employ it." This creates an urgent need
for comprehensive reskilling and educational redesign within military institutions. The traditional
military education system, designed for industrial-age warfare, requires fundamental transformation
to prepare personnel for Al-augmented operations.

This paper addresses three critical questions:
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1.  What specific skills gaps exist in the current military workforce regarding agentic AI?
How should professional military education institutions redesign their curricula and delivery
methods?

3. What implementation strategies ensure effective adoption of agentic Al education across all career
levels?

1.1. Defining Agentic Al in Military Context

Agentic Al represents a significant evolution beyond traditional artificial intelligence. While
generative Al focuses on content creation and predictive Al on pattern recognition, agentic Al systems
"can plan, decide, and act across processes” with minimal human intervention [35]. In military contexts,
this translates to systems capable of autonomous mission planning, real-time tactical adjustment, and
coordinated multi-domain operations [36].

Recent developments demonstrate the rapid operationalization of agentic Al. The Thunderforge
initiative, a partnership between Scale Al and the Defense Innovation Unit, aims to deploy Al agents
for military planning and wargaming across combatant commands [37]. Similarly, Project Maven has
evolved from object recognition to incorporating agentic capabilities for complex decision support
[38].

1.2. Current Adoption and Workforce Challenges

Despite significant investments, workforce readiness remains a critical challenge. A recent survey
indicates that only 15% of military personnel feel adequately trained to work alongside agentic Al
systems [39]. This skills gap manifests in several areas:

*  Technical Understanding: Limited comprehension of Al capabilities and limitations
*  Trust and Acceptance: Resistance to Al-driven decision support

®  Operational Integration: Difficulty incorporating Al into existing workflows

e  Ethical Application: Uncertainty regarding appropriate use cases and boundaries

The Army’s CalibrateAl pilot program highlights these challenges, specifically addressing issues
of Al "hallucinations" and user trust building [40].

2. Literature Review

This section provides a comprehensive examination of existing research on agentic Al integration
in military contexts, workforce development challenges, and educational transformation strategies.
The review synthesizes findings from defense policy documents, academic research, industry analyses,
and operational reports to establish the theoretical and practical foundations for military education
reform.

2.1. The Evolution of Military Al: From Automation to Agentic Systems
2.1.1. Historical Context and Technological Progression

The integration of artificial intelligence into military operations has evolved through distinct
phases, each characterized by increasing autonomy and sophistication. Early applications focused
on basic automation and pattern recognition, while recent developments emphasize autonomous
decision-making capabilities [5]. Chaillan [6] documents how generative artificial intelligence is rapidly
modernizing the U.S. military, driving efficiency and mission-readiness across all service branches
through operationalization of Al and data at scale.

The emergence of agentic Al represents a fundamental paradigm shift from reactive to proactive
systems. As detailed in recent strategic analyses [7,8], Al agents can now revolutionize military
decision-making through autonomous planning, execution, and adaptation. This transformation has
been accelerated by breakthroughs in large language models and multi-agent coordination systems [9].
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2.1.2. Defining Characteristics and Capabilities

Contemporary military Al systems exhibit capabilities far beyond traditional automation. The
Centre for International Governance Innovation’s comprehensive program [10] evaluates the responsi-
ble and lawful use of military Al noting that modern systems can process vast amounts of intelligence
data, generate operational plans, and coordinate complex multi-domain operations with minimal
human intervention. These capabilities align with the U.S.-led Political Declaration on Responsible
Military Use of Artificial Intelligence and Autonomy.

Recent operational deployments demonstrate the practical realization of these capabilities. The
fusion of real-time data with generative Al [11] enables military systems to maintain situational
awareness and adapt to rapidly changing battlefield conditions, while agentic systems shape defense
and intelligence strategy through autonomous analysis and recommendation generation [12].

2.2. Current State of Military Al Adoption
2.2.1. Service-Specific Implementation Efforts

Each military service branch has pursued distinct Al integration strategies tailored to their
operational requirements. Government analysis of Al use across key U.S. military branches [13] reveals
that the U.S. Central Command, Air Force, and Army have adopted generative Al technology for
various applications, from intelligence analysis to logistics optimization.

The Army has demonstrated particularly aggressive Al adoption, with Casimiro [14] reporting
that the service is supercharging training and cyber defense with Al tools, preparing for future conflicts
through algorithmic advantage. The Army’s demand for generative Al has surged dramatically, with
Chief Information Officer Leonel Garciga noting that the service has "more people at the gates than we
can handle right now" while establishing foundations for sustainable integration [15].

The Defense Innovation Unit continues to seek advanced generative Al capabilities to enhance
military planning processes [16], partnering with leading technology companies to rapidly prototype
and deploy cutting-edge solutions. These efforts complement broader service-specific initiatives
documented across all branches [17].

2.2.2. Industry Partnerships and Commercial Integration

The defense sector’s relationship with commercial Al providers has intensified significantly.
Banerjee [18] identifies the top Al startups shaping U.S. defense, noting that major American technology
companies have sparked controversy by providing the military and its contractors with advanced Al
technologies. This commercial-military collaboration accelerates capability development while raising
important policy questions about appropriate use and oversight.

Marcellino et al. [19] examine the acquisition of generative artificial intelligence to improve U.S.
Department of Defense influence activities, emphasizing that while Al presents opportunities for
scaling and automation, ad hoc efforts to operationalize this technology fail to address fundamental
questions about efficient acquisition and development. Their analysis highlights the critical need for
systematic acquisition frameworks that balance rapid capability delivery with proper governance.

2.3. Challenges and Concerns in Military Al Integration
2.3.1. Technical and Operational Risks

Despite significant progress, military Al integration faces substantial technical challenges. Heath
[20] reports that some military experts are wary of generative Al, with the Pentagon hitting the brakes
on new technology adoption even as business sectors charge forward. This cautious approach reflects
legitimate concerns about reliability, security, and operational effectiveness.

Harvard Medical School’s analysis [21] of risks in artificial intelligence weapons design warns
that while the military has used autonomous weapons for decades, modern Al introduces unprece-
dented complexity and potential failure modes. These concerns extend beyond technical reliability to
encompass strategic stability and escalation risks in conflict scenarios.
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2.3.2. Ethical and Legal Frameworks

The debate over military Al use has intensified with the emergence of more capable systems.
The Arms Control Association documents how ChatGPT sparked U.S. debate over military use of Al
[22], highlighting tensions between capability advancement and ethical constraints. These discussions
inform ongoing policy development regarding acceptable use cases and human oversight requirements.

International governance efforts, such as those examined by CIGI’s program on Al’s impact
on military defense and security [10], seek to establish norms for responsible military Al use while
fostering global cooperation. These frameworks must balance national security interests with ethical
principles and legal obligations under international humanitarian law.

2.4. Workforce Development and Skills Gap Challenges
2.4.1. Current Skills Gap Assessment

The rapid pace of Al advancement has created significant workforce readiness challenges across
the military. Research on reskilling in the era of Al [23] emphasizes that traditional education and train-
ing paradigms cannot keep pace with technological change, necessitating fundamental transformation
of workforce development approaches.

Federal agencies have recognized the urgency of this challenge, with government entities focusing
intensively on workforce training for generative Al tools [24]. Al experts emphasize the importance of
ensuring employees not only have access to new tools but also possess the confidence and competence
to use them effectively in operational contexts.

Geiselman [25] notes that generative Al can help fill skills gaps and attract younger workers, with
Deloitte’s 2025 Manufacturing Industry Outlook showing particular interest in the technology for
maintenance, automation, and training applications. These findings suggest potential pathways for
military workforce development strategies.

2.4.2. Workforce Transformation Strategies

Addressing the skills gap requires comprehensive upskilling and reskilling initiatives. Strategic
guidance on upskilling the workforce for 2025 success [26] recommends bridging skill gaps through
targeted training programs while boosting retention and future-proofing organizations for continued
technological evolution.

The necessity for upskilling and reskilling in an agentic Al era has become particularly acute,
with projections indicating that 25% of enterprises using generative Al will deploy Al agents by 2025,
doubling to 50% by 2027 [27]. These trends underscore the urgency of military workforce development
initiatives.

Private sector innovations in workforce development offer potential models for military adoption.
General Assembly’s launch of an Al Academy to close Al skills gaps across all roles [28] demonstrates
scalable approaches to comprehensive Al training that could inform military education program
design.

2.5. Military Education and Training Transformation
2.5.1. Current Training Program Evolution

Military training institutions are actively exploring Al integration to enhance learning effec-
tiveness and operational readiness. Analysis of Al innovation in military training [29] suggests
unprecedented potential to revolutionize training delivery, enabling more agile and decisive forces
through adaptive learning technologies.

Specific programs demonstrate the practical application of these concepts. Research on transform-
ing military training with Al [30] examines cutting-edge end-to-end training and exercise management
software that enhances program efficiency and effectiveness. These systems incorporate adaptive
algorithms that personalize learning pathways based on individual performance and organizational
requirements.
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Documentation of how generative Al can improve military training [31] highlights advantages
such as analyzing adversaries” behavior, predicting their strategies, and creating realistic training
scenarios that prepare personnel for complex operational environments. These capabilities extend
beyond traditional simulation to encompass dynamic scenario generation and adaptive opposition
forces.

2.5.2. Pedagogical Innovation and Learning Science

The integration of Al into military education reflects broader advances in learning science and
educational technology. Earlier research on Army and Air Force integration of Al learning into
combat training [32] documented that adaptive learning programs can cut training times in half while
increasing retention, combining age-old learning research with the latest adaptive learning technology.

These findings inform contemporary approaches to military education reform, suggesting that
properly designed Al-augmented training systems can significantly enhance learning outcomes while
reducing resource requirements. The challenge lies in scaling these successes across diverse training
contexts and career stages.

2.6. Strategic Implications and Future Directions
2.6.1. National Security Competitiveness

The strategic imperative for military Al integration extends beyond operational effectiveness to
encompass broader national security competition. Analysis of agentic warfare strategic imperatives
for U.S. military dominance [9] emphasizes that leadership in Al-driven paradigms will determine
future military effectiveness and strategic advantage.

Generative artificial intelligence and the future of military strategy [33] examines how Al trans-
forms military strategy by enhancing decision-making and operational efficiency while raising ethical
and integration challenges. The U.S. Department of Defense’s task force leads efforts to balance
innovation with responsibility in this rapidly evolving domain.

The Belfer Center’s examination of how Al agents can revolutionize military decision-making [7]
concludes that nations successfully integrating these capabilities will possess decisive advantages in
future conflicts, making workforce development and educational transformation critical components
of national defense strategy.

2.6.2. Talent Acquisition and Retention

Workforce development challenges extend beyond training to encompass talent acquisition
and retention strategies. Analysis of staffing partners’ critical role in acqui-hiring and mergers and
acquisitions [34] highlights the importance of strategic talent management in Al-focused defense
organizations.

These considerations inform recommendations for military education systems, which must not
only develop Al competencies in existing personnel but also attract and retain individuals with
critical technical skills in an increasingly competitive labor market. The integration of Al training into
professional military education serves both workforce development and talent retention objectives.

2.7. Synthesis and Research Gaps

The reviewed literature establishes several key findings that inform this research:

1.  Technological Maturity: Agentic Al has reached operational viability for military applications,
with multiple successful deployments across service branches.

2. Workforce Readiness Gap: Significant disparities exist between current military workforce
capabilities and the skills required for effective Al integration.

3.  Educational System Limitations: Traditional military education structures cannot adequately
address the pace and complexity of Al advancement.

4.  Strategic Imperative: Al workforce development represents a critical component of national
security competitiveness and military effectiveness.
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5. Implementation Challenges: Technical, organizational, and cultural barriers complicate Al
integration efforts despite clear strategic value.

However, the literature reveals important research gaps that this paper addresses:

¢  Comprehensive Framework: No integrated framework exists for military education transforma-
tion that addresses agentic Al across all career stages and functional areas.

¢ Implementation Strategy: Limited guidance exists on practical implementation approaches that
account for organizational constraints and resource limitations.

*  Measurement and Assessment: Insufficient attention has been paid to evaluating the effectiveness
of Al education initiatives and correlating training with operational outcomes.

e  Cultural Transformation: The organizational and cultural changes required for successful Al
integration receive inadequate treatment in existing literature.

This paper addresses these gaps by proposing a comprehensive framework for military education
transformation, detailing practical implementation strategies, and establishing assessment method-
ologies for measuring program effectiveness. The subsequent sections build upon this literature
foundation to develop actionable recommendations for military education institutions.

3. Proposed Architecture and Framework Diagrams
3.1. Methodology

This research employs a mixed-methods approach combining;:

3.1.1. Literature Analysis

Comprehensive review of current research on Al integration in military education, including
defense publications, academic journals, and industry reports from 2020-2025.

3.1.2. Case Study Examination
Analysis of existing Al education initiatives within military institutions, including:

¢ Army’s Al integration in professional military education [41]
*  Air Force’s adaptive learning programs [32]
*  Defense Innovation Unit’s training partnerships

3.1.3. Gap Analysis

Identification of skills requirements versus current educational offerings through comparison of:
e DoD Al strategy documents
¢ PME curriculum reviews
e  Industry skill demand projections

This section presents the architectural framework for implementing agentic Al education across
military institutions. The proposed approach integrates tiered learning models, technological infras-
tructure, and organizational structures to create a comprehensive ecosystem for military Al education.

3.2. Tiered Learning Architecture

The tiered learning architecture (Figure 1) establishes progressive competency levels aligned
with military career progression. This structure ensures appropriate Al education delivery matching
personnel roles and responsibilities, as identified in workforce readiness assessments [39].
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Tier 1: Foundational AI Literacy

All Military Personnel [39]

Basic AI Concepts [41]

Online Modules [32]

Tier 2: Operational Competence

Mid-Career Officers/NCOs [42]

Human-Al Teaming [47]

Blended Learning [40]

Tier 3: Strategic Leadership

Senior Leaders [7]

Al Strategy [1]

Executive Programs [36]

Figure 1. Three-Tiered Military Al Education Framework integrating foundational literacy for all personnel
[39], operational competence for mid-career leaders [42], and strategic leadership development [1]. This vertical,
progressive approach addresses the Al skills gap across military ranks while ensuring ethical implementation [10].

3.3. Curriculum Development Pipeline

The curriculum development pipeline (Figure 2) implements continuous improvement cycles
based on operational feedback and technological evolution. This agile approach addresses the rapid
pace of Al advancement identified in current training limitations [40].
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Needs Assessment —_ e Eearning Materials [41]

B

Skills Gap Analysis [56]

Curriculum Design Delivery r¥aining Platform [32]

B

AI Competency Framework [39]

Assessment Petformance Metrics [43]

Figure 2. Al Curriculum Development Pipeline with Continuous Improvement, addressing identified skills gaps
[56] through structured competency frameworks [39] and adaptive learning platforms [32]. Performance metrics
enable iterative refinement based on workforce outcomes [43].

3.4. Technology Integration Architecture

The layered technology architecture (Figure 3) provides a scalable foundation for integrating
diverse Al tools and platforms identified in current military applications [37,45]. This architecture
ensures interoperability while maintaining security standards.

Project Maven [38] Thunderforge [37]

Applications Layer (Al Tools)

Al Wargaming [7] Platform Layer (Training Systems) Digital Twins [1]
Learning Records [41] Data Layer (Learning Analytics) Performance Data [43]
Edge Computing [11] Infrastructure Layer (Cloud/Compute) Cloud AI [27]

Security Layer (Zero Trust)

Figure 3. Layered Technology Architecture for AI Education Integration, featuring operational Al tools like
Thunderforge [37] and Project Maven [38], supported by advanced training platforms [1] and data-driven learning
analytics [43]. The infrastructure enables real-time processing [11] while maintaining security compliance.

3.5. Implementation Roadmap Timeline

The implementation roadmap (Figure 4) outlines a structured approach to deploying Al education
across military institutions, aligning with the tiered framework and addressing current readiness gaps
documented in quantitative findings [39].
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Phase 1 Phase 2 Phase 3
Excellence

(36+ months)

Foundation Scaling
(0-12 months) (12-36 months)

1 2 (3) 4

Task Force Pilot Programs Framework Institutionalize
[10] [40] [39] [15]

5
A ed
Research

(1]

Partnerships
[18]

Figure 4. Phased Implementation Roadmap with Key Milestones, beginning with foundational task force estab-
lishment [10] and pilot programs [40], progressing through framework development [39] and institutionalization
[15], culminating in advanced research initiatives [1] and strategic partnerships [18].

3.6. Stakeholder Engagement Model

The stakeholder engagement model (Figure 5) facilitates collaboration between military insti-
tutions and external partners, leveraging industry expertise and academic research to accelerate Al
education development, as demonstrated in successful partnership models [18,46].

Industry Partners Academic Institutions

[18] afTiculum Dev [28]

smercial AT

Tech Transfe

Research Organizations !
[

1]

Glicy Guidance

. Government Agencies

Funding [24]

Military Education
Institutions
[41]

Best Practices Doctrine Sharing

International Allies

[10]

Figure 5. Multi-Stakeholder Engagement Model for Al Education Ecosystem, centered on military education
institutions [41] collaborating with industry partners for technology transfer [18], academic institutions for
curriculum development [28], government agencies for policy alignment [24], international allies for doctrine
sharing [10], and research organizations for innovation [1].

3.7. Assessment and Evaluation Framework

The assessment framework (Figure 6) establishes metrics for evaluating Al education effectiveness
across multiple dimensions, from basic participation to operational impact. This approach addresses
measurement challenges identified in current program evaluations [43].
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Participation Rates Engagement Metrics Competency Scores Mission Pecformance Curriculum Updates

[15] [39]
L. Content Delivery,
Training Input Feedback Loop
Gntinuous Improvement

Skill Acquisitign Application
—

earning Process Skill Output

Figure 6. Comprehensive Assessment Framework for Al Education Effectiveness, measuring participation in
Al training initiatives [15], learning engagement through adaptive platforms [32], competency development
against established frameworks [39], operational impact on mission performance [6], and continuous curriculum
refinement [41].

3.8. Resource Allocation Model

The resource allocation model (Figure 7) prioritizes investments based on implementation require-
ments and expected returns, informed by cost-benefit analysis of current Al training programs [43].
This model ensures optimal utilization of limited resources while maximizing educational impact.

Technology
Infrastructure
40%

[11]

Faculty De-
velopment
25%
[24]

Program

Evaluation
Curriculum 15%
Design [43]
20%
[41]

Figure 7. Proposed Resource Allocation Model for AI Education Implementation, prioritizing technology infras-
tructure for real-time Al systems [11], faculty development to address Al skills gaps [24], curriculum design for
enhanced military learning [41], and program evaluation to measure workforce impact [43], guided by Al-ready
workforce principles [39].

3.9. Architecture Integration and Synergies

The proposed architectural framework creates synergistic relationships between its components:

*  Vertical Integration: The tiered learning framework (Figure 1) aligns with career progression,
while the technology architecture (Figure 3) provides the infrastructure to support each tier.

*  Horizontal Coordination: The stakeholder model (Figure 5) enables resource sharing and knowl-
edge transfer, while the assessment framework (Figure 6) ensures continuous improvement across
all components.

e Temporal Alignment: The implementation roadmap (Figure 4) sequences activities to build
capability progressively, with resource allocation (Figure 7) aligned with phase priorities.

®  Quality Assurance: The curriculum pipeline (Figure 2) incorporates feedback mechanisms that
inform all other architectural components, creating a self-improving system.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202510.1034.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 October 2025 d0i:10.20944/preprints202510.1034.v1

11 of 28

This integrated architecture addresses the comprehensive challenges identified in current military
Al education, providing a scalable, sustainable framework for preparing the force for agentic Al
operations. The approach leverages best practices from documented successful programs while
introducing innovative elements to overcome existing limitations.

4. Findings: The Military Education Imperative
4.1. Critical Skills Gap Analysis

Our analysis reveals significant disparities between current educational offerings and the skills
required for agentic Al integration. Table 1 summarizes the primary gaps identified.

Table 1. Military AI Skills Gap Analysis

Skill Category Current Coverage Required Enhancement

Technical Al Literacy Basic digital literacy A(‘:lvanced Al concepts, system ar-
chitecture

Ethical Decision-Making  Traditional ethics training Al-specific ethical frameworks

Human-Machine Teaming Limited exposure Collaborative workflow design

System Oversight Basic supervision skills Al monitoring and intervention
protocols

Adaptive Learning Standardized training Continuous skill refreshment

4.2. Current Educational Limitations

Professional military education institutions face several structural challenges in addressing these
gaps:

4.2.1. Curriculum Rigidity

Traditional PME curricula operate on multi-year development cycles, unable to keep pace with
Al’s rapid evolution. As Collazzo [42] notes, "the rapid evolution of artificial intelligence is trans-
forming how individuals acquire, process, and apply knowledge," requiring more agile educational
approaches.

4.2.2. Faculty Expertise Gap

Many military education institutions lack faculty with deep Al expertise. The Army University
Press’s recent initiatives to enhance professional writing and Al literacy demonstrate recognition of
this challenge [41].

4.2.3. Resource Constraints
Implementation of Al education requires significant investment in technology infrastructure,

faculty development, and curriculum redesign—resources often constrained by traditional budgeting
processes.

5. Current AI Education and Training Programs in Military Context

The rapid integration of artificial intelligence into military operations has prompted the devel-
opment of various education and training initiatives across the Department of Defense and allied
organizations. This section examines existing programs, their scope, target audiences, and effectiveness
based on documented implementations.

5.1. Department of Defense Institutional Programs
5.1.1. Army University Press Al Integration

The Army University Press has initiated comprehensive Al education reforms through its profes-
sional military education (PME) institutions. As documented by [41], these efforts focus on "enhancing
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professional military education with AI" through curriculum modernization and faculty development.
The program emphasizes:

e Al Literacy Components: Integration of basic Al concepts across all PME levels

e  Writing for Al Professionals: Development of communication skills for Al-augmented environ-
ments

e  Ethical Framework Training: Instruction on responsible Al use in military operations

5.1.2. Defense Innovation Unit (DIU) Thunderforge Initiative

The Thunderforge program, as analyzed by [37], represents a significant advancement in prac-
tical Al training. This initiative provides combatant commands with generative Al capabilities for
operational planning and wargaming, serving dual purposes as both operational tools and training
platforms. Key features include:

*  Real-world Application: Direct integration with Indo-Pacific Command and European Command
operations

¢  Hands-on Training: Military personnel gain experience with cutting-edge Al systems

*  TJterative Learning: Continuous improvement based on operational feedback

5.1.3. Army CalibrateAl Pilot Program

As reported by [40], the Army’s CalibrateAl pilot addresses critical training gaps in generative Al
adoption. This program specifically targets:

¢ Hallucination Management: Training personnel to identify and mitigate Al-generated inaccura-
cies

e Trust Building: Developing confidence in Al systems through controlled exposure

*  Workflow Integration: Teaching effective incorporation of Al tools into military processes

5.2. Technical Training and Skill Development Programs
5.2.1. Al-Specific Technical Training

Several programs focus on developing technical Al competencies within the military workforce:

e Al Bootcamps: Intensive technical training programs, as referenced by [43], demonstrating "85%
placement rates within six months" for participants

e Digital Twin Training: Virtual environments for Al system testing and validation [1]

*  Cloud AI Training: Programs focused on cloud-based Al deployment in secure environments

5.2.2. Department of Defense Al Talent Management

The DoD’s use of Al for talent identification, as described by [44], represents an innovative
approach to workforce development. This system:

¢ Identifies Hidden Skills: Uncovers Al-relevant capabilities within existing personnel
*  Optimizes Placement: Matches skilled individuals with Al-focused positions
¢ Informs Training Needs: Identifies skill gaps for targeted program development

5.3. Industry and Academic Partnership Programs
5.3.1. Public-Private Training Initiatives

Multiple partnerships between defense organizations and industry leaders have produced spe-
cialized training programs:

¢ Scale AI Partnerships: Collaboration focusing on "agentic warfare capabilities" training [45]
*  OpenAl Defense Collaboration: Joint programs for military Al application training [46]
*  Anduril Training Integration: Practical training on deployed Al systems
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5.3.2. Academic Institution Programs

University partnerships provide foundational Al education:
* National Defense University: Al curriculum integration across war colleges [39]
¢  Military Service Academies: Incorporation of Al studies into core curricula

¢  Graduate Education Programs: Advanced degrees in Al and machine learning for military
officers

5.4. Specialized Operational Training Programs
5.4.1. Al-Enhanced Military Training Systems

As identified by [32], the Army and Air Force have integrated Al learning into combat training
through adaptive systems that:

*  Reduce Training Time: Al-powered systems "cut training times in half while increasing retention"

¢  Personalize Learning: Adaptive algorithms tailor training to individual needs

¢  Simulate Complex Scenarios: Al-generated training environments prepare personnel for diverse
operational contexts

5.4.2. Generative Al for Military Decision-Making
Training programs focusing on Al-augmented decision processes, as detailed by [47], emphasize:
*  Scenario Prediction: Using Al for warfighting scenario analysis

¢  Equipment Management: Al training for maintenance and logistics decision support
¢  Strategic Planning: Incorporating Al tools into operational planning processes

5.4.3. Agentic Al Operational Training
Emerging programs address the unique challenges of agentic Al systems:
*  Multi-Agent Coordination: Training for managing interconnected Al systems [2]

*  Autonomous System Oversight: Developing skills for monitoring and directing Al agents
e  Human-Machine Teaming: Focus on collaborative workflows between personnel and Al systems

5.5. Assessment of Current Program Effectiveness
5.5.1. Documented Success Metrics

Available data suggests varying levels of program effectiveness:

¢  High Impact: Bootcamp-style programs show "85% placement rates" and "average wage increases
of $28,000 annually” [43]

*  Moderate Success: Institutional PME integration faces challenges with "only 15% of military
personnel feel adequately trained" [39]

¢  Emerging Results: Newer programs like CalibrateAl are still undergoing evaluation [40]

5.5.2. Identified Gaps and Limitations
Current programs face several challenges:
®  Scalability Issues: Many programs remain pilot-scale with limited reach
®  Currency Concerns: Rapid Al advancement outpaces curriculum development

* Integration Barriers: Difficulty embedding Al training into existing career progression models
*  Resource Constraints: Limited funding and expert faculty availability

5.5.3. Best Practices and Lessons Learned

Successful programs share common characteristics:

¢  Hands-on Focus: Practical application outperforms theoretical instruction
¢ Industry Collaboration: Partnerships accelerate program development and relevance
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e  Continuous Updates: Regular curriculum refreshment maintains technical currency
e  Leadership Support: Command emphasis drives participation and resource allocation

Table 2. Current Military AI Education Program Overview

Program Target Audience Primary Focus Status

Army University PME  All officers Al literacy integration :i)(r)lr;gomg implementa-
DIU Thunderforge Combatant commands  Operational Al tools Active deployment
CalibrateAl Pilot Army personnel Generative Al adoption Initial pilot phase

Al Bootcamps Technical specialists EZ?TSWG skill develop- Documented success
DoD Talent Al HR personnel Skill identification Operational

Industry Partnerships ~ Various units Specific system training Expanding

5.6. Future Program Development Needs

Based on analysis of current offerings, several areas require additional program development:

5.6.1. Advanced Technical Programs

¢ Al System Architecture: Training for designing and evaluating Al systems
¢ Adversarial Al Defense: Programs focusing on Al system security and robustness
¢ Al Testing and Validation: Specialized training for system verification

5.6.2. Leadership and Strategic Programs

e Al Resource Management: Training for Al project leadership and budgeting
e  Strategic Al Planning: Programs for integrating Al into long-term force development
* International AI Cooperation: Training for allied AI collaboration

The current landscape of military Al education programs demonstrates significant progress but
also highlights the need for expanded scope, increased scale, and enhanced integration to fully prepare
the force for the agentic Al era.

6. Al Software Tools and Platforms Requiring Military Training

The integration of artificial intelligence into military operations has spawned numerous software
tools and platforms that require specialized training. This section catalogs and analyzes the Al systems
documented in current military applications, their specific training requirements, and implementation
challenges.

6.1. Generative Al Platforms for Military Planning
6.1.1. Thunderforge by Scale Al

The Thunderforge platform, as detailed by [37] and [48], represents a significant advancement in
military Al applications. This system requires comprehensive training in:

*  Multi-domain Planning: Integrating air, land, sea, and cyber operations

¢  Scenario Generation: Creating realistic combat scenarios using generative Al
¢ Resource Optimization: Al-driven allocation of military assets

* Risk Assessment: Automated analysis of operational risks

The platform’s deployment to Indo-Pacific Command and European Command demonstrates its
strategic importance and the corresponding need for standardized training protocols across combatant
commands.
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6.1.2. Project Maven Evolution

Originally focused on computer vision, Project Maven has evolved into a comprehensive Al
platform requiring training in:
¢  Object Recognition: Advanced image and video analysis
¢  Pattern Analysis: Identifying behavioral patterns from sensor data
¢ Data Fusion: Integrating multiple intelligence sources
¢ Target Identification: Al-assisted target recognition and tracking

As noted by [38], the platform’s expansion necessitates continuous training updates to address
new capabilities and operational requirements.

6.2. Agentic AI Warfare Systems
6.2.1. Scale Al Agentic Warfare Platform

The Scale Al platform, described by [45] as “accelerating agentic warfare capabilities,” requires
training in:
*  Autonomous Decision-Making: Oversight of Al-driven tactical decisions
*  Multi-Agent Coordination: Managing interconnected Al systems
e Human-in-the-Loop Control: Maintaining appropriate human oversight
*  Mission Adaptation: Al system reconfiguration for dynamic combat environments

Training must address both technical operation and ethical considerations of autonomous systems.

6.2.2. DoD Task Force Lima Systems

The generative Al task force systems require specialized training in:
¢ Large Language Model Operation: Military-specific prompt engineering
*  Content Generation: Creating operational documents and briefings

* Information Verification: Validating Al-generated content accuracy
*  Security Protocols: Handling classified information with Al systems

6.3. Military-Specific AI Development Tools
6.3.1. Anduril Al Integration Platform

The OpenAl-Anduril partnership, documented by [46], provides Al systems requiring training in:
e  Custom Model Development: Tailoring Al to specific military applications
e  System Integration: Connecting Al capabilities with existing military systems

e  Performance Monitoring: Tracking Al system effectiveness in operational environments
*  Maintenance Procedures: Ongoing system updates and improvements

6.3.2. Defense Innovation Unit Al Tools

DIU’s various Al initiatives require training in:
e  Rapid Prototyping: Quick development of Al solutions for emerging threats
e  Commercial Integration: Adapting commercial Al for military use

¢  Testing and Evaluation: Validating Al system performance
*  Deployment Management: Fielding Al systems to operational units

6.4. Intelligence, Surveillance, and Reconnaissance (ISR) Al Systems
6.4.1. Generative Al for Intelligence Analysis

Systems analyzed by [49] require training in:
¢ Data Processing: Handling large-volume intelligence feeds

e  Pattern Recognition: Identifying threats from complex data streams
*  Report Generation: Automated intelligence reporting
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e  Alert Systems: Al-driven threat notification protocols

6.4.2. China’s PLA Generative Al Tools
As documented by [50] and [51], these systems highlight the need for training in:

*  Adversary Al Analysis: Understanding opposing forces” Al capabilities
*  Counter-Al Tactics: Developing responses to enemy Al systems

* Al Vulnerability Assessment: Identifying weaknesses in Al systems

*  Electronic Warfare Integration: Combining Al with EW capabilities

6.5. Training and Simulation Al Platforms
6.5.1. Al-Enhanced Military Training Systems

Platforms described by [32] and [31] require training in:

* Adaptive Learning Systems: Personalizing training based on performance
®  Scenario Generation: Creating realistic training environments

*  Performance Analytics: Tracking trainee progress and identifying gaps

e  After-action Review: Al-assisted training evaluation

6.5.2. Digital Twin Environments

These systems, referenced by [1], require training in:

*  Virtual Environment Management: Operating simulated battle spaces
¢ Al Behavior Modeling: Creating realistic adversary Al

¢  System Integration: Connecting digital twins with live systems

e Data Collection: Gathering training performance metrics

6.6. Command and Control Al Systems
6.6.1. Al-Enabled Decision Support Systems

Tools analyzed by [47] require training in:

*  Situation Awareness: Al-enhanced battlefield understanding

e  Course of Action Analysis: Evaluating multiple operational options
*  Resource Management: Al-optimized asset allocation

e Communication Automation: Al-assisted command messaging

6.6.2. Multi-Domain Command Systems

Platforms requiring training in coordinated operations across domains:

*  Cross-domain Integration: Connecting air, land, sea, space, and cyber
* Real-time Adaptation: Adjusting to dynamic battlefield conditions

®  Priority Management: Al-assisted resource prioritization

* Interoperability: Working with allied force Al systems

6.7. Logistics and Maintenance Al Tools
6.7.1. Al Vehicle Maintenance Systems

Systems described by [52] require training in:

e  Predictive Maintenance: Al-driven equipment failure forecasting
*  Repair Guidance: Al-assisted repair procedures

e  Part Optimization: Al-managed inventory and supply chain

¢ Diagnostic Systems: Automated equipment assessment
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6.7.2. Generative Al for Business Operations
The Army’s Project Athena, documented by [53], requires training in:
*  Process Automation: Streamlining administrative functions
¢ Document Generation: Automated report and brief creation
¢  Data Analysis: Business intelligence applications
¢ Workflow Optimization: Improving organizational efficiency
6.8. Cyber Warfare Al Platforms
6.8.1. AI Cyber Defense Systems
Tools requiring training in:
*  Threat Detection: Al-powered network monitoring
®  Vulnerability Analysis: Automated security assessment
* Response Coordination: Al-assisted cyber defense actions
e Attack Simulation: Testing defenses using Al-generated threats
6.8.2. Secure Multi-party Computation
Systems based on research by [54] require training in:
¢  Encrypted Data Processing: Working with privacy-preserving Al
¢  Secure Collaboration: Multi-organization Al operations
¢  Cryptographic Protocols: Understanding underlying security mechanisms
¢  Trust Management: Maintaining security in distributed Al systems
Table 3. Military Al Software Tools and Training Requirements
Software Platform Primary Function Key Training Requirements  Citation
Thunderforge (Scale AI) Military planning Mu.ltl-domalr} integration, sce- [37]
nario generation
Project Maven ISR analysis Ob]ect. recognition,  pattern [38]
analysis
Scale Agentic Al Autonomous warfare Multl.— agent  coordination, [45]
oversight
Anduril-OpenAl System integration Custom model development  [46]
PLA Generative Al Intelligence analysis Adversary Al understanding  [50]
Al Training Systems Personnel training AdaptlYe learning, scenario [32]
generation
Digital Twin Simulation Virtual environment manage- [1]
ment
Project Athena Business operations Progegs agtomanon, workflow [53]
optimization
. . Predictive maintenance, diag-
Vehicle Al Maintenance . [52]
nostics
Secure Computation Cyber operations Encrypted data processing [54]

6.9. Training Implementation Challenges
6.9.1. Technical Complexity

The sophisticated nature of these Al systems creates significant training challenges:

¢ Rapid Evolution: Continuous system updates requiring ongoing training

*  System Interdependence: Multiple Al tools requiring integrated training approaches
®  Security Constraints: Limited access to systems for training purposes

e  Customization Needs: Different units require tailored training programs
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6.9.2. Resource Requirements

Effective training implementation demands substantial resources:

¢  Expert Instructors: Limited availability of qualified Al training personnel
¢  Training Infrastructure: Dedicated systems for practice and simulation

¢ Time Allocation: Significant time required for comprehensive training

¢ Documentation: Detailed training materials for diverse learning styles

6.9.3. Operational Integration

Bridging training with real-world application presents challenges:

e  Context Application: Translating training to operational environments

e  Emergency Procedures: Training for system failures and edge cases

e  Team Coordination: Multi-person operation of complex Al systems

*  Performance Assessment: Measuring training effectiveness in combat scenarios

6.10. Best Practices for Al Tool Training

Based on documented implementations, successful training programs share common characteris-
tics:

6.10.1. Progressive Learning Approaches

¢ Basic Familiarization: Initial exposure to Al concepts and interfaces

¢ Hands-on Practice: Extensive practical exercises with systems

®  Scenario Training: Realistic operational scenario application

* Advanced Optimization: Training for maximizing system effectiveness

6.10.2. Continuous Skill Development

*  Regular Updates: Ongoing training for system enhancements

*  Cross-training: Multiple personnel trained on critical systems

¢  Skill Refreshment: Periodic retraining to maintain proficiency

¢ Community Development: User communities for knowledge sharing

The diverse array of Al software tools in military service necessitates comprehensive, ongoing
training programs that address both technical operation and strategic application. As these systems
continue to evolve, training approaches must remain agile and responsive to emerging capabilities
and operational requirements.

7. Quantitative Findings from Current Military AI Implementation

This section presents exclusively quantitative data extracted from the provided bibliography;,
focusing on measurable metrics, financial figures, adoption rates, and statistical findings related to
military Al implementation.

7.1. Financial Investments and Budget Allocations
7.1.1. Major Al Defense Funding

The bibliography reveals significant financial commitments to military Al development:

®  $600 million: Pentagon investment in "next-generation agentic Al for autonomous military
operations" [3]

*  $42 million: Annual savings realized by defense contractors through "improved hiring pipelines"
for Al talent [43]

®  $8,400: Cost per participant for "intensive 12-week Al bootcamps" [43]

e  $28,000: Average annual wage increase for personnel completing Al training programs [43]
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7.1.2. Program Implementation Costs
Documented costs for specific Al initiatives include:

¢  Unspecified millions: Contracts awarded to "Anthropic, Google, OpenAl and xAI" for military
Al applications [55]

*  Major funding: Scale Al's "Thunderforge" initiative for deploying "Al agents for military planning
and operations" [48]

7.2. Adoption Rates and Implementation Metrics

7.2.1. Current Al Integration Levels
Quantitative adoption metrics from defense organizations:

®  15%: Percentage of military personnel who "feel adequately trained to work alongside agentic Al
systems" [39]

*  85%: Placement rate within six months for Al training program participants [43]

*  100%: Projected penetration of "skills-based hiring in technical fields by 2030" [43]
*  50%: Expected enterprise deployment of Al agents by 2027, doubling from 2025 levels [27]

7.2.2. Industry Adoption Projections
Future adoption rates from industry analysis:
*  25%: Enterprises using Gen Al expected to deploy Al agents by 2025 [27]

*  50%: Projected enterprise deployment of Al agents by 2027 [27]
*  Nearly half: U.S. workforce with Al adoption reaching this level according to SHRM reports [56]

7.3. Operational and Performance Metrics
7.3.1. Training Effectiveness Data

Quantifiable training performance outcomes:

*  50% reduction: Training times achieved through Al-powered systems while "increasing retention"
[32]

*  2,500-strong: Expeditionary unit testing Al systems for real-time foreign intelligence analysis [49]

¢ 79: Number of Large Language Models (LLMs) revealed by Chinese research institutes [57]

7.3.2. Workforce and Employment Impact

Measurable effects on military workforce:

¢ 2 million: Demand for cloud professionals across sectors in India by FY25 [27]
*  Over 2 million: Cloud professionals needed across sectors in India to meet cloud technology
adoption [27]

7.4. Technical Implementation Metrics
7.4.1. System Deployment Scale

Quantitative deployment data:

* 3 naval ships: Platform for testing Al systems to process "thousands of foreign media reports"
[49]
*  Thousands: Volume of foreign media reports processed by Al systems in Pacific exercises [49]

7.4.2. Al Model Development

Technical quantitative metrics:

*  79: Large Language Models launched by Chinese research institutes [57]
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Table 4. Quantitative Military Al Implementation Metrics
Metric Category Value Unit Source Context
Investment 600 million USD Pentagon agentic Al development [3]
Annual Savings 42 million USD Defense contractor hiring pipelines [43]
Training Cost 8,400 USD/participant Al bootcamp programs [43]
Wage Increase 28,000 USD/year Post-Al training compensation [43]
Personnel Trained 15 % Feeling adequately prepared for Al [39]
Placement Rate 85 % Within 6 months of training [43]
Skills-based Hiring 100 % Projected 2030 technical fields [43]
Al Agent Deployment 25 % Enterprises by 2025 [27]
AI Agent Deployment 50 % Enterprises by 2027 [27]
Training Time Reduction 50 % With increased retention [32]
Unit Size 2,500 personnel Al system testing unit [49]
LLM Development 79 models Chinese research institutes [57]
Cloud Professionals 2,000,000 personnel Demand in India by FY25 [27]
Naval Platforms 3 ships Al system testing [49]

7.5. Timeframe and Projection Metrics
7.5.1. Implementation Timelines
Documented time-related metrics:
* 6 months: Timeframe for achieving 85% placement rate after Al training [43]
*  2025: Target year for 25% enterprise Al agent deployment [27]
*  2027: Target year for 50% enterprise Al agent deployment [27]

®  2030: Projection year for 100% skills-based hiring penetration in technical fields [43]
e FY25: Financial year for projected demand of 2 million cloud professionals in India [27]

7.5.2. Training Duration Metrics
Quantified training time requirements:

e 12 weeks: Duration of intensive Al bootcamp programs [43]
*  50% reduction: In training times through Al-enhanced learning systems [32]

7.6. Economic and Workforce Impact Metrics
7.6.1. Financial Impact Measures

Quantifiable economic effects:
*  $28,000: Average annual wage increase for Al-trained personnel [43]

*  $42 million: Annual savings for defense contractors through improved Al talent pipelines [43]
*  $8,400: Cost per participant for comprehensive Al training programs [43]

7.6.2. Workforce Scale Metrics

Personnel and employment numbers:
e 2,500 personnel: Size of expeditionary unit testing Al systems [49]
* 2 million professionals: Projected demand for cloud computing expertise in India [27]

*  15%: Proportion of military workforce feeling Al-ready [39]
*  85%: Success rate for Al training program graduates finding placement [43]

7.7. Technology Deployment Metrics
7.7.1. System Implementation Scale

Quantitative deployment figures:

¢ 3 ships: Naval platforms used for Al system testing and deployment [49]
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e 79 models: Large Language Models developed by Chinese military research [57]
e  Thousands: Volume of media reports processed in Al demonstration exercises [49]

7.7.2. Adoption Rate Projections

Future implementation targets:

*  25% to 50%: Growth in enterprise Al agent deployment between 2025-2027 [27]
* 100%: Anticipated market penetration of skills-based hiring by 2030 [43]
*  Nearly 50%: Current Al adoption rate across U.S. workforce [56]

The quantitative data reveals substantial financial investments in military Al significant workforce
impacts, and measurable performance improvements, while also highlighting substantial gaps in
current readiness levels and training adequacy.

8. Integration and Synthesis of Proposed Framework

The comprehensive framework presented in this research represents a systematic approach to
addressing the critical challenge of agentic Al integration in military education. This section synthesizes
the interconnected components and demonstrates how they collectively form a robust, scalable solution
for workforce transformation in the era of autonomous Al systems.

8.1. Holistic Framework Integration

The proposed framework operates as an integrated ecosystem where each component reinforces
and supports the others. The three-tiered educational architecture (Figure 1) establishes the foun-
dational structure for progressive skill development, while the curriculum development pipeline
(Figure 2) ensures continuous improvement and adaptation to evolving technological requirements.
This synergy creates a self-reinforcing cycle of educational excellence.

The technology integration architecture (Figure 3) provides the necessary infrastructure to
support the tiered educational approach, enabling scalable delivery of Al education across diverse
learning environments. Simultaneously, the multi-stakeholder engagement model (Figure 5) facilitates
the collaboration and resource sharing essential for maintaining educational currency and relevance in
a rapidly evolving technological landscape.

8.2. Evidence-Based Implementation Strategy

The quantitative findings presented in Section 7 and summarized in Table 4 provide compelling
evidence for the urgent need for this comprehensive framework. The disparity between substantial
financial investments (exceeding $600 million) and workforce readiness (only 15% of personnel feeling
adequately trained) underscores the critical importance of the proposed educational transformation.

The phased implementation roadmap (Figure 4) translates this urgency into actionable strategy,
providing a structured approach to capability development that aligns with resource availability and
organizational readiness. This roadmap is further supported by the resource allocation model (Figure
7), which optimizes investment distribution based on identified priorities and expected returns.

8.3. Performance Measurement and Continuous Improvement

The comprehensive assessment framework (Figure 6) establishes mechanisms for measuring
educational effectiveness across multiple dimensions, from basic participation to operational impact.
This evidence-based approach ensures that the framework remains responsive to both technological
evolution and operational requirements.

The assessment data generated through this framework directly informs the curriculum de-
velopment pipeline, creating a closed-loop system for continuous improvement. This integration
ensures that educational content and delivery methods evolve in lockstep with both technological
advancements and changing operational needs.
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8.4. Addressing Identified Challenges

The framework systematically addresses the critical challenges identified in our analysis:

8.4.1. Technical and Workforce Readiness Gaps

The skills gap analysis presented in Table 1 reveals significant disparities between current edu-
cational offerings and the requirements for effective agentic Al integration. The tiered educational
framework directly addresses these gaps through targeted competency development at each career
stage, while the stakeholder engagement model facilitates access to cutting-edge expertise and re-
sources.

8.4.2. Resource Optimization

The resource allocation model (Figure 7) provides a strategic approach to addressing resource
constraints, prioritizing investments based on impact and urgency. This evidence-based allocation
strategy ensures optimal utilization of limited resources while maximizing educational outcomes.

8.4.3. Organizational Adaptation

The implementation roadmap (Figure 4) incorporates change management principles and pro-
gressive capability development, addressing organizational resistance through demonstrated success
and phased adoption.

8.5. Synergistic Benefits and Strategic Advantages

The integrated framework generates synergistic benefits that exceed the sum of its individual
components:

*  Accelerated Learning Curves: The combination of tiered education and advanced technology
infrastructure reduces training times while increasing retention, as demonstrated by the 50%
reduction achieved in existing Al-enhanced programs (Table 4).

®  Scalable Expertise Development: The stakeholder engagement model enables rapid scaling of
educational capacity through strategic partnerships, addressing the critical faculty expertise gap
identified in current limitations.

¢  Continuous Adaptation: The integrated assessment and curriculum development components
create a self-improving system that maintains educational relevance despite rapid technological
change.

¢  Strategic Alignment: The framework ensures that educational outcomes directly support opera-
tional requirements and strategic objectives, maximizing return on educational investment.

8.6. Validation Through Current Program Analysis

The analysis of current Al education programs in Section 5 and summarized in Table 2 provides
validation for the framework’s approach. Successful existing programs share characteristics aligned
with our proposed model, including hands-on focus, industry collaboration, and continuous up-
dates. The framework systematizes these best practices while addressing identified gaps in scalability,
currency, and integration.

Similarly, the examination of Al software tools requiring military training (Section 6, Table 3)
demonstrates the comprehensive scope of training requirements that the framework must address.
The tiered approach ensures appropriate training depth and specialization for the diverse array of Al
systems entering military service.

8.7. Strategic Implementation Considerations

Successful implementation of the framework requires attention to several critical factors:
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8.7.1. Leadership Commitment

The quantitative findings clearly demonstrate that without strong leadership commitment and re-
source allocation, technological investments will not yield corresponding operational capabilities. The
implementation roadmap therefore begins with leadership engagement and task force establishment.

8.7.2. Cultural Transformation

Beyond technical skills, the framework addresses the cultural shift required for effective human-
Al collaboration. The ethical dimensions and trust-building components embedded throughout the
educational approach are essential for overcoming resistance and building confidence in Al systems.

8.7.3. Measurement and Accountability

The assessment framework provides the necessary mechanisms for tracking progress and demon-
strating value, ensuring continued support and resource allocation throughout the multi-year imple-
mentation timeline.

8.8. Conclusion

The integrated framework presented in this research provides a comprehensive, evidence-based
approach to preparing the military workforce for the era of agentic Al. By addressing educational, tech-
nological, organizational, and cultural dimensions simultaneously, the framework enables systematic
transformation rather than incremental adaptation.

The urgency of this transformation is underscored by the rapid pace of Al advancement and the
substantial investments already underway. As the quantitative findings demonstrate, the cost of inade-
quate preparation extends beyond missed opportunities to include significant strategic disadvantage.

Through the coordinated implementation of this framework, the US military can bridge the
current readiness gap and position itself as a leader in human-AlI collaboration, ensuring techno-
logical superiority and mission success in an increasingly complex and competitive global security
environment.

The time for comprehensive action is now, and this framework provides the roadmap for achieving
the educational transformation essential for future military dominance.

9. Conclusions and Recommendations

The integration of agentic Al into military operations represents both an unprecedented opportu-
nity and a formidable challenge that demands immediate and systematic action. Our comprehensive
analysis reveals a critical disconnect between substantial technological investments—exceeding $600
million in next-generation Al capabilities—and workforce readiness, with only 15% of military person-
nel feeling adequately prepared for agentic Al integration. This gap underscores the urgent need for
fundamental transformation across military education systems.

The proposed multi-tiered educational framework addresses this imperative through structured
progression from foundational Al literacy to operational competence and strategic leadership. By
aligning educational objectives with career progression and operational requirements, the frame-
work ensures appropriate skill development at each organizational level. The integrated architec-
ture—encompassing curriculum development pipelines, technology infrastructure, stakeholder en-
gagement models, and assessment mechanisms—provides a comprehensive approach to workforce
transformation.

9.1. Key Findings and Implications
Our research yields several critical insights with far-reaching implications for military education
and force development:

1. Skills Gap Magnitude: The 15% readiness rate among military personnel indicates a substantial
gap that could undermine the significant technological investments in Al systems. This disparity
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threatens to create a scenario where advanced capabilities outpace the workforce’s ability to
effectively employ them.

2. Resource Allocation Imperative: The optimal distribution of resources—40% to technology
infrastructure, 25% to faculty development, 20% to curriculum design, and 15% to program
evaluation—reflects the balanced approach needed to address both technological and human
capital requirements simultaneously.

3.  Continuous Learning Necessity: The rapid evolution of Al technologies, evidenced by projec-
tions showing 50% enterprise deployment of Al agents by 2027, necessitates continuous education
models rather than traditional one-time training approaches.

4. Multi-stakeholder Collaboration: Successful implementation requires robust partnerships be-
tween military institutions, industry leaders, academic organizations, and international allies to
leverage diverse expertise and accelerate capability development.

9.2. Strategic Recommendations

Based on our analysis, we recommend the following actionable strategies:

9.2.1. Immediate Priorities (0-6 months)

1.  Establish Cross-Service AI Education Task Force: Create a dedicated organization with rep-
resentation from all military branches to coordinate Al education initiatives and standardize
competency frameworks.

2. Conduct Comprehensive Skills Gap Analysis: Implement systematic assessment of current
workforce capabilities against projected Al integration requirements to identify specific training
needs.

3. Launch Faculty Development Programs: Initiate urgent upskilling of military educators and
instructors to build the foundational expertise required for Al curriculum delivery.

4.  Develop Al Education Standards: Create standardized competency frameworks and certification
requirements to ensure consistent quality across military education institutions.

9.2.2. Medium-Term Initiatives (6-24 months)

1. Implement Tiered Education Framework: Roll out the progressive learning architecture across
all professional military education institutions, ensuring alignment with career progression
pathways.

2. Establish AI Certification System: Develop comprehensive credentialing programs that recog-
nize and validate Al competencies across military occupational specialties.

3. Deploy Digital Training Infrastructure: Implement the layered technology architecture to
support scalable, secure Al education delivery across distributed learning environments.

4.  Formalize Partnership Networks: Establish structured collaboration frameworks with industry
partners, academic institutions, and allied nations to leverage external expertise and resources.

9.2.3. Long-Term Vision (24+ months)

1. Integrate AI Throughout Career Lifecycle: Embed Al education as a continuous requirement
across all career stages, from accession through senior leadership development.

2. Establish AI as Core Military Competency: Institutionalize Al literacy as a fundamental require-
ment parallel to traditional military skills like leadership and tactics.

3. Develop Advanced Research Programs: Create dedicated Al research initiatives within military
education institutions to drive innovation and maintain technological advantage.

4.  Expand International Education Partnerships: Build global Al education networks to facilitate
doctrine development, interoperability, and shared learning.
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9.3. Concluding Perspective

The successful integration of agentic Al into military operations transcends technical implemen-
tation—it represents a fundamental transformation in how military personnel think, decide, and
operate. As Joshi [1] emphasizes, "successful military implementation of Agentic Al requires robust
testing methodologies, explainable Al components, and ethical governance mechanisms." These ele-
ments must be embedded throughout military education to ensure the US maintains its competitive
advantage.

The rapid pace of Al advancement, demonstrated by the projection that 50% of enterprises will
deploy Al agents by 2027, necessitates immediate action. The window for proactive adaptation is
closing rapidly, and delayed investment in human capital could render technological investments less
effective or even counterproductive.

By embracing comprehensive educational transformation, the US military can position itself
not merely as an adopter of agentic Al, but as an innovator and leader in human-AI collaboration.
This approach will ensure mission success in an increasingly complex and technologically advanced
battlespace while maintaining the ethical foundations and strategic oversight required for responsible
Al deployment.

The time for incremental change has passed. The era of agentic Al demands bold, comprehensive
transformation of military education to build the force capable of dominating future conflicts through
superior human-machine teaming and strategic innovation.
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