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Abstract

This document presents a comprehensive methodological framework for Al-enabled re-
search that bridges classical scholarly wisdom with modern computational capabilities. Draw-
ing from ancient Greek and Roman intellectual traditions, contemporary research method-
ology, and cognitive science insights, we introduce the AIR-7 Method—a seven-step imple-
mentation protocol for conducting rigorous, ethical, and effective human-Al collaborative
research. The framework addresses critical challenges, including bias mitigation, quality
assurance, and the appropriate allocation of tasks between human researchers and Al sys-
tems. Through systematic guidelines, decision matrices, and quality assessment tools, this
methodology provides researchers with practical tools for harnessing Al capabilities while
maintaining intellectual integrity, methodological rigor, and essential human oversight.
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1 Introduction

In the rapidly evolving landscape of artificial intelligence, researchers across disciplines face unprece-
dented opportunities and challenges in integrating Al systems into their scholarly work. The emergence
of sophisticated Al tools capable of processing vast amounts of information, generating insights, and
assisting in complex analytical tasks has the potential to revolutionize research methodology. However,
this technological advancement also raises critical questions about research integrity, bias mitigation, and
the appropriate balance between human expertise and machine capabilities.

Research Context
This framework emerges from extensive collaborative work between human researchers and

Al systems at the Cybernetics & Artificial Intelligence Lab, University of Athens. It repre-
sents a synthesis of classical scholarly wisdom, modern research methodology, and practical
experience in human-Al collaboration.

The framework presented in this document addresses these challenges by providing a comprehensive
methodological approach that honors both the timeless principles of rigorous scholarship and the innova-
tive possibilities offered by Al technology. By drawing from classical philosophical traditions—particularly
the epistemological frameworks of Aristotle, the questioning methods of Socrates, and the ethical foun-
dations of Stoic philosophy—we establish a solid theoretical foundation for Al-enabled research.

2 Foundational Principles

2.1 Classical Foundations

The intellectual traditions of ancient Greece and Rome provide enduring principles that remain relevant
for contemporary Al-enabled research. Our framework rests on three foundational pillars that adapt
classical wisdom for modern technological contexts.

2.1.1 Episteme and Techne (Aristotelian Knowledge)

Aristotle’s distinction between episteme (universal, theoretical knowledge) and fechne (practical, context-
dependent knowledge) provides a crucial framework for understanding the complementary roles of Al
systems and human researchers:

» Episteme: Represents the domain where Al excels—identifying universal patterns, processing
large datasets, and recognizing statistical relationships across vast information spaces

* Techne: Encompasses the realm of human expertise—contextual interpretation, practical wisdom,
creative insight, and ethical judgment

* Integration Principle: Effective Al-enabled research must thoughtfully balance both forms of
knowledge, leveraging Al’s pattern recognition capabilities while preserving human capacity for
interpretation and meaningful application

2.1.2 Socratic Method Adaptation

The Socratic approach to knowledge acquisition through systematic questioning translates effectively to
human-AlI collaboration:

* Systematic Questioning: Al systems can generate comprehensive question sets and explore mul-
tiple analytical pathways, while human researchers guide the inquiry’s overall direction and eval-
uate the significance of findings
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* Recognition of Ignorance: Both human researchers and Al systems must explicitly acknowl-
edge their respective limitations—AI in understanding nuanced context and meaning, humans in
processing comprehensive data and identifying subtle patterns

* Dialectical Process: Research should involve iterative dialogue between human insight and Al
analysis, with each informing and refining the other through structured interaction

2.1.3 Stoic Virtues in Research

The four cardinal virtues of Stoic philosophy provide ethical guidance for responsible Al-enabled re-
search:

* Prudentia (Wisdom): Exercising careful judgment about when, how, and to what extent Al tools
should be employed in different research contexts

» Justitia (Justice): Ensuring fair representation of findings, transparent acknowledgment of Al
contributions and limitations, and equitable access to Al-enhanced research capabilities

* Fortitudo (Courage): Maintaining intellectual independence, willingness to challenge Al out-
puts when necessary, and commitment to truth even when Al-generated insights contradict initial
expectations

* Temperantia (Moderation): Achieving balanced reliance on Al tools—avoiding both over-dependence
that compromises human agency and dismissive rejection that ignores valuable capabilities

3 Modern Methodological Integration

3.1 Herbert Simon’s Bounded Rationality and Satisficing

Herbert Simon’s foundational work on bounded rationality provides essential insights for understanding
the cognitive limitations that both humans and Al systems face in research contexts. The concept of "sat-
isficing"—seeking satisfactory rather than optimal solutions—offers a practical framework for human-Al
collaboration.

Application to AI-Research Partnership:

* Bounded Rationality Recognition: Both human cognition and Al systems operate within com-
putational and informational constraints. Acknowledging these limitations helps establish realistic
expectations and appropriate task allocation

* Satisficing Strategy: Rather than pursuing impossible optimization, research teams should aim
for solutions that meet established criteria within available time and resource constraints

* Search Strategy Optimization: Al systems can significantly expand search capabilities and in-
formation processing capacity, while human judgment determines appropriate stopping criteria
and evaluates solution adequacy

3.2 Dual-Process Theory Integration

The distinction between System 1 (fast, intuitive) and System 2 (slow, deliberative) cognitive processing
offers a valuable framework for organizing human-AlI collaboration:

* Al as System 1 Enhancer: Al systems excel at rapid information processing, pattern recognition,
and generating initial insights that can inform human deliberation

* Human System 2 Oversight: Deliberative human reasoning evaluates, critiques, and refines Al
outputs through careful analysis and expert judgment
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» Metacognitive Monitoring: Researchers must continuously assess which system—human intu-
ition, human deliberation, or Al processing—is most appropriate for each specific research task

4 Bias Mitigation and Cognitive Heuristics Framework

4.1 Anchoring Bias Prevention

Anchoring bias represents one of the most significant threats to objective Al-enabled research. When
researchers become overly influenced by initial Al outputs, they may fail to consider alternative interpre-
tations or conflicting evidence.

Pre-Analysis Phase:

* Generate multiple independent hypotheses before engaging with Al analysis

* Conduct initial Al analysis without revealing prior expectations or preferred outcomes

» Use diverse Al models or analytical approaches to avoid single-point anchoring effects
During Analysis:

* Regularly step back from emerging findings to question initial assumptions

» Implement devil’s advocate protocols that systematically challenge developing conclusions

» Apply reference class forecasting by comparing findings to broader categories of similar research

4.2 Confirmation Bias Mitigation

The tendency to seek information that confirms existing beliefs poses particular challenges in Al-enabled
research, where Al systems may inadvertently reinforce researcher preferences.
Structured Disconfirmation:

* Adopt red team approaches that deliberately seek evidence against preferred hypotheses
» Use Al systems to generate competing explanations and alternative interpretations

* Design research protocols that prioritize falsification over confirmation of theories

S Al Interaction and Prompt Management Protocols

5.1 Multi-Engine Strategy

Effective Al-enabled research requires strategic use of multiple Al systems to mitigate individual system
biases and leverage complementary capabilities.
Engine Diversification Rationale:

 Bias Mitigation: Different Al systems possess different training biases, blind spots, and analytical
strengths

» Capability Complementarity: Various Al engines excel in different domains such as coding,
mathematical analysis, creative synthesis, or literature review

* Reliability Through Consensus: Cross-validation through multiple Al perspectives increases
confidence in findings

* Failure Resilience: Multiple systems provide backup options when one system fails or produces
inadequate responses
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Recommended Multi-Engine Approach:
* Primary Engine: Main Al system for ongoing research dialogue and complex reasoning tasks

* Validation Engine: Alternative Al system for cross-checking critical findings and challenging
conclusions

* Specialized Engines: Domain-specific Al tools optimized for particular tasks (statistical analysis,
literature review, code generation)

* Adversarial Engine: Al system specifically tasked with finding flaws, generating counterargu-
ments, and challenging research conclusions

6 Research Type Classification and AI Capability Matching

Understanding the varying capabilities of Al systems across different research tasks is crucial for effec-
tive collaboration. This section provides a detailed classification system for matching Al capabilities to
specific research requirements.

6.1 Al Proficiency Spectrum
High AI Competence Tasks (Minimal Human Oversight Required):

* Code Generation: Writing standard algorithms, data processing scripts, and basic automation
tools

» Text Processing: Summarization, translation, format conversion, and basic content generation

» Pattern Recognition: Identifying trends in large datasets, categorization, and clustering analysis
* Information Aggregation: Literature compilation, fact-checking, and reference organization
Moderate AI Competence Tasks (Substantial Human Guidance Required):

* Creative Synthesis: Novel idea generation requiring domain expertise for validation

* Complex Analysis: Multi-variable analysis requiring theoretical framework interpretation

Ethical Reasoning: Value-laden decisions requiring human moral judgment

 Strategic Planning: Long-term planning requiring contextual understanding and stakeholder con-
sideration

Low AI Competence Tasks (Heavy Human Oversight Essential):

* Mathematical Proofs: Formal mathematical validation and theorem proving

* Causal Inference: Establishing causation versus correlation in complex systems

* Contextual Interpretation: Understanding nuanced social, cultural, or historical contexts

* Expert Judgment: Professional decisions requiring years of specialized experience
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7 AIR-Matrix (AI Research Decision-Making Matrix)

The AIR-Matrix provides researchers with a quick reference tool for making informed decisions about
human-Al task allocation and validation requirements.

Table 1: AIR-Matrix: Quick Reference Decision Matrix

Research Task Com- AI Profi- Human Validation Decision Pro-
Phase plexity ciency Role Level tocol
Problem Defini- Low- Moderate Primary Medium Human leads,
tion Medium Al assists
Literature Re- Medium High Secondary  Low- Al  compiles,
view Medium human curates
Hypothesis Medium- Moderate Co-equal High Collaborative
Generation High with human
judgment
Method Selec- High Low- Primary High Human decides,
tion Moderate Al provides op-
tions
Data Collection Low- High Secondary  Medium Al executes, hu-
Medium man monitors
Data Analysis Variable Variable Variable High Depends on
analysis type
Interpretation High Low Primary High Human leads,
Al provides
alternatives
Communication Medium High Co-equal Medium Collaborative
with human
editing

8 The AIR-7 Method: Seven-Step Implementation Protocol

This section presents the core practical framework that translates our comprehensive methodology into
actionable steps for researchers.

8.1 Step 1: Strategic Planning & Setup

"Plan Your Human-Al Partnership"
Key Actions:

* Define Research Objectives: Clearly articulate research questions and success criteria
» Assess Task Complexity: Use the AIR-Matrix to categorize research tasks

* Match AI Capabilities: Identify which tasks are High/Moderate/Low Al proficiency

* Select AI Engines: Choose primary, validation, and specialized Al systems

» Establish Documentation System: Set up version control for prompts and responses

Deliverable: Strategic plan document specifying Al roles, human responsibilities, and validation
requirements for each research phase.
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8.2 Step 2: Bias Prevention & Anchoring Mitigation

"Set Multiple Starting Points"
Key Actions:

* Generate 3-5 different starting hypotheses before Al analysis
* Establish diverse anchors using different Al engines
* Plan specific disconfirmation tests

* Document initial assumptions and potential biases

Deliverable: Pre-analysis documentation including multiple hypotheses and disconfirmation strate-
gies.
8.3 Step 3: Structured AI Interaction

"Execute Disciplined Al Dialogue"
Key Actions:

* Apply pre-interaction checklists before significant Al engagement
* Implement layered prompting for complex queries

* Maintain complete conversation context

* Cross-validate with multiple Al engines for critical findings

¢ Document all interactions with version control

Deliverable: Complete interaction log with categorized responses and prompt evolution.

8.4 Step 4: Response Evaluation & Validation

"Apply Rigorous Quality Control”
Key Actions:

* Score all responses using 1-5 scale assessment criteria

* Check minimum threshold requirements based on task criticality
* Screen for red flags (fabricated references, logical contradictions)
* Validate critical findings through independent methods

* Implement corrective actions for below-threshold responses

Deliverable: Quality assessment scores and validation documentation.

8.5 Step 5: Human-AI Synthesis & Integration

"Combine Strengths, Acknowledge Limitations"
Key Actions:

* Apply complementarity principle (Al for patterns, humans for interpretation)
* Implement dialectical process between Al analysis and human insight

* Maintain human oversight using Stoic virtue of prudentia

» Synthesize multiple Al engine perspectives with human analysis

* Document integration decisions and override rationales

Deliverable: Integrated analysis distinguishing Al contributions from human interpretations.
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8.6 Step 6: Systematic Validation & Verification

"Test Your Conclusions Rigorously"
Key Actions:

* Conduct red team analysis challenging conclusions

* Actively seek disconfirming evidence

* Cross-reference findings against diverse evidence bases

* Test reproducibility with similar collaboration approaches
» Seek external expert review when appropriate

Deliverable: Validation report documenting robustness tests and challenges to conclusions.

8.7 Step 7: Documentation & Continuous Improvement

"Create Transparent, Updatable Records"
Key Actions:

* Document complete methodology including all Al contributions
* Assess AIR framework performance for specific research context
* Identify lessons learned and improvement opportunities

 Share best practices with research community

» Update personal protocols based on experience

Deliverable: Complete methodology documentation and framework improvement recommenda-
tions.

9 Quality Assurance and Assessment

9.1 Response Quality Assessment Scale

All Al responses should be evaluated using the following 1-5 scale across multiple dimensions:
Content Quality:

* Accuracy: Information appears factually correct (1-5)

* Completeness: Response addresses all aspects of the prompt (1-5)
* Relevance: Content directly relates to research objectives (1-5)

* Depth: Analysis demonstrates appropriate sophistication (1-5)
Methodological Rigor:

* Evidence Base: Claims are supported by appropriate evidence (1-5)
* Logic: Reasoning is sound and follows logically (1-5)

* Transparency: Al’s reasoning process is clear (1-5)

* Uncertainty: Limitations and uncertainties are acknowledged (1-5)
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9.2 Minimum Acceptance Thresholds

Critical Research Tasks (Mathematical proofs, causal claims):
 QOverall score required: > 4.0/5.0 across all categories
* No individual category below 3.0/5.0
* Independent validation required
Important Research Tasks (Data analysis, literature review):
* Overall score required: >3.5/5.0 across all categories
* No individual category below 2.5/5.0
» Spot-check validation recommended
Standard Research Tasks (Writing support, organization):
* Overall score required: >3.0/5.0 across all categories
* No individual category below 2.0/5.0

* Human final review required

10 Implementation Guidelines and Best Practices

10.1 Daily Research Protocol
Daily Checklist:
* Morning: Review strategic plan and day’s Al interaction goals
* Before Each AI Session: Complete pre-interaction checklist
» After Each AI Response: Score and validate using quality metrics

* Evening: Document integration decisions and lessons learned

10.2 Weekly Review Process

Weekly Protocol:
* Monday: Review previous week’s Al interaction effectiveness
* Wednesday: Mid-week validation check and bias assessment

» Friday: Plan following week’s research activities and Al requirements

10.3 Emergency Protocols
If AI Responses Consistently Fail Quality Checks:

1. Switch to backup Al system
2. Reduce Al role to supportive functions only
3. Increase human oversight and validation requirements

4. Consider reverting to traditional research methods for critical tasks
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If Bias Detection Indicates Compromised Findings:
1. Immediately pause Al-dependent analysis

2. Conduct independent bias assessment

3. Reset analysis with new anchoring points

4. Implement enhanced disconfirmation protocols

11 Empirical Validation and Case Studies

While the AIR-7 methodological framework provides a robust theoretical and practical guide for human-
Al collaborative research, its full utility is best demonstrated through empirical validation. Future itera-
tions of this work will focus on the application of the AIR-7 method in diverse research domains, aiming
to collect quantitative and qualitative data on its effectiveness.

11.1 Proposed Case Studies

To empirically validate the framework, we propose conducting detailed case studies across various re-
search disciplines. Each case study will meticulously document:

* Research Question: The specific research problem addressed by the human-Al team.

* Al Model Configuration: Details of the primary, validation, specialized, and adversarial Al en-
gines employed, including their versions and specific roles.

* Framework Application: A step-by-step account of how the AIR-7 protocol was implemented,
highlighting adherence to bias prevention, structured Al interaction, and validation steps.

* Challenges and Adaptations: An honest appraisal of difficulties encountered and how the frame-
work guided adaptations or resolutions.

* Outcomes and Impact: Assessment of the research findings, their quality (e.g., based on the
Response Quality Assessment Scale), and the demonstrable impact of the human-Al collaboration
on the research process and results.

11.2 Quantitative and Qualitative Metrics

Empirical validation will involve collecting metrics such as:
» Average quality scores of Al responses across different tasks.
* Frequency of identified biases and the effectiveness of mitigation strategies.
* Time and resource efficiency compared to traditional methods (where applicable).
* Researcher feedback on the framework’s usability and effectiveness.

These empirical insights will allow for further refinement of the quality assessment metrics and special-
ized protocols for emerging Al capabilities.
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12 Refinements to the Implementation Protocol

12.1 Operationalizing Transparency for Black-Box Models

While the framework emphasizes transparency in AI’s reasoning process, it is acknowledged that many
state-of-the-art Al systems, particularly large language models, operate as "black boxes" where internal
reasoning is not directly observable. To address this, operationalizing transparency involves focusing on
observable behaviors and external validation:

» Logical Consistency Checks: Rigorously evaluating the internal consistency of Al outputs and
the logical flow of arguments presented.

* Step-by-Step Generation: Prompting the Al to break down its reasoning into explicit steps, even
if these steps are post-hoc explanations rather than true internal processes.

* External Cross-Validation: Relying heavily on cross-validation with multiple Al engines and
independent human verification to build confidence in findings, rather than solely on the AI’s
purported "reasoning".

* Output Scrutiny: Intensively scrutinizing the AI’s output for fabricated references, logical contra-
dictions, or overconfidence, which serve as red flags indicating a lack of reliable internal reasoning.

This approach mitigates the limitations of AI’s internal opaqueness by emphasizing robust external veri-
fication and critical human oversight.

12.2 Prompt Engineering Best Practices

Effective interaction with Al systems hinges significantly on the quality of prompt engineering. Beyond
the pre-interaction checklist, consider the following best practices:

 Clarity and Specificity: Formulate prompts that are unambiguous and highly specific, leaving no
room for misinterpretation. Avoid vague language.

* Role Assignment: Assign a clear persona or role to the Al (e.g., "Act as a critical reviewer," "As
a data analyst...") to guide its response style and focus.

* Iterative Refinement (Layered Prompting): For complex queries, break them down into smaller,
sequential prompts. Each subsequent prompt can build upon the previous Al response, refining the
direction and depth of analysis.

* Constraint Setting: Explicitly define desired output formats (e.g., "Provide a bulleted list," "Sum-
marize in 200 words"), length limitations, and tone.

¢ Inclusion of Negative Constraints: Instruct the Al what not to do or include (e.g., "Do not use
colloquialisms," "Do not provide speculative interpretations").

* Bias Awareness Instructions: Incorporate instructions for the Al to identify potential biases in
its own output or in the data it processes (e.g., "Identify any potential confirmation biases in your
analysis," "Point out alternative interpretations").

* Confidence Levels and Alternatives: Request the Al to provide confidence levels for its asser-
tions or to offer alternative perspectives and counter-arguments (e.g., "What are the weaknesses of
this argument?").

* Example-Based Learning (Few-shot Prompting): Provide concrete examples of desired input-
output pairs to guide the Al towards the preferred style and content.

* Monitoring and Logging: Maintain a detailed log of prompts and Al responses, including their
evolution and any manual edits or overrides, to track the interaction’s trajectory and inform future
prompt design.
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12.3 Framework Adaptation for Diverse Research Disciplines

While the AIR-7 framework is broadly applicable, its implementation requires contextual adaptation,
particularly for qualitative, humanistic, and interdisciplinary research.

12.3.1 Qualitative and Humanistic Research

For research emphasizing nuanced interpretation, narrative analysis, and subjective contexts (often clas-
sified as Low Al Competence Tasks):

* AD’s Role as an ’Information Extractor’: Al can assist in transcription, thematic coding (initial
passes), summarizing large textual datasets, and identifying patterns within qualitative data. Its
role is to process and organize, not interpret.

* Human’s Role as the ’Interpreter’: Human researchers remain central for contextual interpreta-
tion, ethical reasoning, deep thematic analysis, and drawing meaning from qualitative data. The
Stoic virtue of Prudentia is paramount here, guiding when and how Al is employed.

* Validation: Validation methods would focus more on inter-coder reliability (for Al-assisted cod-
ing), member checking, and peer debriefing, alongside the proposed quality assessment scale. Red
flags might include Al generating "facts" or interpretations that lack contextual grounding.

12.3.2 Interdisciplinary Teams

The framework encourages collaboration not just between humans and Al, but also among human re-
searchers from different disciplines.

* Clear Task Allocation: The AIR-Matrix becomes crucial for assigning tasks based on both Al
proficiency and the specialized expertise of human team members. For example, a data scientist
might lead Al-driven data analysis, while a historian provides contextual interpretation.

* Structured Dialogue: The "Dialectical Process" between human insight and Al analysis extends
to inter-human dialogue, ensuring that diverse disciplinary perspectives inform the research.

» Shared Understanding of AI Limitations: All team members, regardless of their disciplinary
background, must understand the capabilities and limitations of the Al systems used, fostering
realistic expectations and appropriate oversight.

13 Conclusion

The AIR-7 methodological framework represents a synthesis of classical scholarly wisdom and modern
technological capability, providing researchers with practical tools for conducting rigorous, ethical, and
effective Al-enabled research. By grounding our approach in the enduring principles of Aristotelian epis-
temology, Socratic inquiry, and Stoic ethics, while incorporating modern insights from cognitive science
and research methodology, we have created a robust framework that addresses the unique challenges and
opportunities of human-AlI collaboration in research contexts.

Key Framework Contributions
1. Integration of classical philosophical foundations with modern Al capabilities

2. Systematic bias mitigation and quality assurance protocols
3. Practical seven-step implementation methodology (AIR-7)
4. Comprehensive decision-making matrix for task allocation
5. Detailed quality assessment and validation procedures
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The framework’s emphasis on transparency, intellectual honesty, and continuous improvement en-
sures that it remains adaptive to the rapidly evolving landscape of Al research tools while maintaining
the highest standards of scholarly integrity. As Al systems continue to advance and new capabilities
emerge, this framework provides a stable foundation for ethical and effective human-AlI collaboration in
research.

Future work will focus on empirical validation of the framework’s effectiveness across different re-
search domains, refinement of the quality assessment metrics based on practical experience, and develop-
ment of specialized protocols for emerging Al capabilities. The collaborative nature of this framework’s
development—itself an example of effective human-Al partnership—demonstrates the potential for such
collaborations to produce innovative and valuable contributions to research methodology.

Through careful implementation of the AIR-7 method and adherence to the framework’s principles,
researchers can harness the transformative potential of Al while maintaining the intellectual rigor and
ethical standards that define excellent scholarship.
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A Appendix A: Quick Reference Checklists

A.1 Pre-Interaction Checklist

Clarity: Is the prompt unambiguous and specific?

Context: Have I provided sufficient background information?

Constraints: Have I specified desired output format and limitations?

Bias Awareness: Have I instructed the Al to identify potential biases?
Validation: Have I included requests for confidence levels and alternatives?
Objective Match: Does this prompt align with my research objectives?
Phase Appropriateness: Is Al the right tool for this research phase?

Complexity Assessment: Have I correctly assessed the task complexity?

o o o o o o o oo

Proficiency Match: Does this task match AI’s proficiency level?

A.2 Post-Response Quality Assessment

O Content Quality (Score /5): Accuracy, completeness, relevance, depth
O Methodological Rigor (Score /5): Evidence, logic, transparency, uncertainty
O Bias Assessment (Score /5): Perspective diversity, assumptions, disconfirmation

O Red Flag Check: No fabricated references, logical contradictions, overconfidence, or ethical vio-
lations

0O Threshold Met: Response meets minimum acceptance criteria for task type

0O Documentation: Interaction logged with version control and quality scores

A.3 Weekly Review Protocol

Monday: Previous week’s Al interaction effectiveness reviewed
Wednesday: Mid-week validation check and bias assessment completed

Friday: Following week’s research activities and Al needs planned

0

0

0

U0 Framework Assessment: AIR-7 method effectiveness evaluated
[l Lessons Learned: Key insights and improvements documented
O

Quality Trends: Response quality patterns analyzed
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B Appendix B: AIR-Matrix Extended

Table 2: Extended AIR-Matrix with Risk Assessment

Task Type Complexity AI Profi- Risk Validation Human Safeguards
ciency Level Role

Code Genera- Low High Low Spot- Secondary  Version con-

tion check trol

Literature Re- Medium High Medium  Standard Co-equal Cross-

view reference

Data Analysis  Variable Variable Variable  High Variable Multiple

methods

Mathematical ~ High Low Critical Extensive  Primary Expert review

Proof

Hypothesis Medium Moderate  High High Co-equal Multiple per-

Generation spectives

Causal Infer- High Low Critical Extensive  Primary Independent

ence validation

Creative Syn- Medium Moderate ~ Medium  Standard Co-equal Peer review

thesis

Ethical Rea- High Low Critical Extensive  Primary Ethics com-

soning mittee
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C Appendix C: Template for Research Documentation

C.1 Project Documentation Template

Project Title:

Research Team:

Al Systems Used:

* Primary Engine:

 Validation Engine:

* Specialized Tools:

AIR-7 Implementation Log:
Step 1 - Strategic Planning:

» Completion Date:

* Key Decisions:

* Al Role Assignments:

Step 2 - Bias Prevention:

* Initial Hypotheses (3-5):

¢ Identified Biases:

* Disconfirmation Strategies:

Step 3 - Al Interaction:

¢ Total Interactions:

» Average Quality Score:

* Failed Responses:

Step 4 - Response Evaluation:

* Responses Above Threshold:

* Red Flags Identified:

¢ Validation Methods Used:

%)

Step 5 - Human-Al Synthesis:

* Integration Approach:

¢ Human Override Instances:

* Key Synthesis Insights:

Step 6 - Validation:

* Red Team Findings:

¢ External Validation:

¢ Robustness Assessment:

Generated with Human-AI Collaboration 18

August 18, 2025



Step 7 - Documentation:

¢ Framework Effectiveness:

¢ Lessons Learned:

* Recommended Improvements:

Final Assessment:
» Research Objectives Met: [ Yes [] Partially [J No
* Al Contribution Quality: [ Excellent [] Good [J Adequate L] Poor

» Framework Utility: [J Very Helpful [ Helpful [0 Somewhat Helpful [J Not Helpful

¢ Would Recommend Framework: O Yes [J With Modifications [J No
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