
Journal of Computer Science and Technology Studies  

ISSN: 2709-104X 

DOI: 10.32996/jcsts 

Journal Homepage: www.al-kindipublisher.com/index.php/jcsts 

   JCSTS  
AL-KINDI CENTER FOR RESEARCH  

AND DEVELOPMENT  

 

 

Copyright: © 2025 the Author(s). This article is an open access article distributed under the terms and conditions of the Creative Commons 

Attribution (CC-BY) 4.0 license (https://creativecommons.org/licenses/by/4.0/). Published by Al-Kindi Centre for Research and Development,  

London, United Kingdom.                                                                                                                          

    Page | 253  

| RESEARCH ARTICLE 

Utilizing Generative AI for Financial Literacy 
 

Het Mistry 

Texas A&M University, USA 

Corresponding Author: Het Mistry, E-mail: hetmiteshmistry@gmail.com 

 

| ABSTRACT 

This article examines the potential of generative artificial intelligence systems to address declining financial literacy rates in an 

increasingly complex economic landscape. By analyzing both theoretical foundations and practical applications, we explore how 

AI-powered solutions can provide personalized financial guidance, education, and behavioral nudging that adapts to individual 

circumstances and knowledge levels. The article investigates generative AI's capabilities for creating customized budgeting 

frameworks, explaining investment concepts, monitoring financial health, and delivering tailored educational content—all at scale 

and with accessibility not possible through traditional approaches. While highlighting these promising applications, we also 

critically assess important limitations including accuracy concerns, dependency on user query skills, interpretation challenges, 

privacy considerations, and ethical implications of automated financial advice. Through a proposed empirical research framework 

and implementation strategy, we outline pathways for effective integration with existing financial services while considering 

diverse user needs. This examination ultimately suggests that generative AI, when thoughtfully implemented with appropriate 

guardrails, holds significant promise for democratizing access to high-quality financial guidance while potentially reducing 

financial distress and enhancing economic resilience across diverse populations. 
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 Introduction 

Financial literacy, the ability to understand and effectively apply various financial skills, appears to be declining globally despite 

its growing importance in an increasingly complex economic landscape. Recent surveys indicate that only 34% of Americans can 

correctly answer basic financial literacy questions, representing a decline from previous decades [1]. This troubling trend 

coincides with the rise of frictionless payment technologies and rapid financial decision-making, resulting in costly consequences 

such as rising overdraft fees, suboptimal retirement planning, and missed investment opportunities. 

Against this backdrop, generative artificial intelligence (AI) systems have emerged as powerful tools capable of demonstrating 

sophisticated financial reasoning. Systems like ChatGPT exhibit financial literacy capabilities that significantly outperform average 

human test-takers, opening new possibilities for addressing this critical knowledge gap. These AI solutions can process vast 

amounts of financial information instantaneously, compare complex options, and deliver personalized guidance tailored to 

individual circumstances. 

The potential applications of generative AI for enhancing financial literacy are substantial and multifaceted. From creating 

customized budgeting frameworks to providing investment advice calibrated to specific risk tolerances, these systems offer 

scalable solutions that can adapt to users' evolving financial situations. Moreover, they can generate detailed financial health 

assessments and deploy behavioral nudges to encourage prudent financial habits, potentially transforming how individuals 

approach money management. 
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However, the effectiveness of these AI solutions remains contingent on several factors, including the precision of user queries, 

the interpretive capabilities of the AI, and the underlying financial knowledge of users. The imperfect nature of current 

generative AI systems places heightened demands on users' critical thinking skills and basic financial understanding. 

This paper examines the potential of generative AI to address declining financial literacy, exploring both its promising 

applications and inherent limitations. In an era where financial decisions have increasingly significant long-term implications, 

understanding how these emerging technologies can supplement traditional financial education becomes particularly urgent. 

This research contributes to an emerging interdisciplinary dialogue between finance, education, and artificial intelligence, with 

implications for policymakers, educators, financial institutions, and technology developers. 

Literature Review 

Historical Trends in Financial Literacy 

Financial literacy levels have shown concerning patterns over recent decades. Despite increased availability of financial 

information, studies document persistent knowledge gaps across demographics. The 2018 FINRA National Financial Capability 

Study found that only 34% of Americans could correctly answer at least four out of five basic financial literacy questions, down 

from 42% in 2009 [2]. This decline coincides with increasingly complex financial products and decisions facing consumers, 

creating a widening knowledge-application gap. 

Impact of Financial Illiteracy on Personal Finances and Broader Economy 

Financial illiteracy manifests in numerous detrimental outcomes at both individual and macroeconomic levels. On the personal 

level, financially illiterate individuals tend to accumulate excessive debt, pay higher transaction costs, incur avoidable fees, and 

make suboptimal investment decisions. These personal financial challenges collectively impact the broader economy through 

reduced savings rates, inefficient capital allocation, increased financial vulnerability during economic downturns, and greater 

strain on social safety nets. 

Current Approaches to Financial Education 

Traditional financial education approaches primarily rely on classroom instruction, workshops, and static educational materials. 

While these methods show some effectiveness when delivered at teachable moments, their impact often diminishes over time. 

Recent innovations include gamified learning platforms, microlearning modules, and just-in-time education triggered by 

financial events. Despite these advances, engagement, personalization, and knowledge application remain significant challenges. 

Evolution of AI Applications in Personal Finance 

AI integration into personal finance has progressed from basic rule-based systems to sophisticated machine learning 

applications. Early applications focused on transaction categorization and anomaly detection, while more recent developments 

include robo-advisors for investment management, predictive analytics for financial planning, and natural language interfaces for 

financial inquiries. The progression toward increasingly personalized and context-aware systems has laid groundwork for 

generative AI applications. 

Gap in Research Regarding Generative AI for Financial Literacy 

Despite rapid advancement in generative AI capabilities, research specifically examining their application to financial literacy 

remains limited. Current literature lacks comprehensive evaluation of generative AI systems' effectiveness as educational tools 

for financial concepts, their ability to deliver personalized guidance across different financial literacy levels, and frameworks for 

addressing their limitations. Additionally, research gaps exist regarding optimal integration methods with existing financial 

education approaches and potential regulatory considerations. 

Theoretical Framework 

Cognitive Aspects of Financial Decision-Making 

Financial decisions engage multiple cognitive processes including information processing, risk assessment, and intertemporal 

choice. The dual-process theory distinguishes between System 1 (intuitive, automatic) and System 2 (deliberative, analytical) 

thinking, with financial decisions often suffering when relegated to System 1 [3]. Cognitive load theory further explains how 

overwhelming financial information can impair decision quality by exceeding working memory capacity. These frameworks help 

explain why individuals struggle with complex financial choices despite having access to relevant information. 

Behavioral Economics Perspectives on Financial Choices 

Behavioral economics identifies systematic deviations from rational decision-making that impact financial choices. Present bias 

leads individuals to overvalue immediate rewards relative to future benefits, undermining saving behavior. Loss aversion explains 
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reluctance to realize investment losses, while mental accounting demonstrates how people categorize money differently based 

on source or intended use. Heuristics and cognitive biases like anchoring and framing effects further shape financial decisions, 

often leading to suboptimal outcomes that financial education must address. 

Technology Acceptance Models for Financial Tools 

The adoption of financial technology tools follows patterns explained by the Technology Acceptance Model (TAM) and its 

extensions. Perceived usefulness and ease of use remain primary determinants of financial technology adoption. The Unified 

Theory of Acceptance and Use of Technology (UTAUT) adds social influence and facilitating conditions as critical factors. For 

generative AI financial tools, trust components become particularly significant, including algorithmic transparency, data privacy, 

and perceived accuracy of recommendations. 

Educational Theories Relevant to Financial Literacy Acquisition 

Constructivist learning theory suggests financial literacy develops best when learners actively construct knowledge through 

experience and reflection. Andragogy principles highlight adults' needs for relevance, problem-centered learning, and building 

on existing knowledge. Just-in-time learning theory emphasizes delivering financial education when immediately applicable. 

Social learning theory explains how financial behaviors are observed and modeled within social contexts, providing guidance for 

designing effective AI-based financial education interventions. 

Generative AI Capabilities for Financial Literacy 

Comparative Analysis of AI Financial Knowledge Versus Human Benchmarks 

Recent evaluations demonstrate generative AI systems achieving superior performance on standardized financial literacy 

assessments compared to average adults. One study showed ChatGPT-4 correctly answering 85% of questions from the Financial 

Industry Regulatory Authority's financial literacy test, significantly outperforming the 50% average score for human test-takers 

[4]. AI systems demonstrate particular strengths in numerical calculations, recalling financial regulations, and providing 

comprehensive comparisons of financial products, though they sometimes lack contextual understanding of individual financial 

circumstances. 

Technical Foundations of Financial Reasoning in Generative AI 

Generative AI's financial reasoning capabilities stem from transformer-based architectures trained on diverse financial texts 

including educational materials, regulatory documents, and financial advice. These systems learn to recognize patterns in 

financial discourse and reproduce reasoning frameworks. Parameter-efficient fine-tuning on specialized financial datasets further 

enhances performance on domain-specific tasks. However, reasoning remains primarily pattern-based rather than causal, 

creating limitations when dealing with novel financial scenarios or complex contingent reasoning. 

Customization Capabilities for Personalized Financial Guidance 

Generative AI systems can tailor financial guidance based on user-provided information about income, expenses, financial goals, 

and risk tolerance. This personalization occurs through prompt engineering, contextual understanding of user inputs, and 

maintaining conversation state across interactions. Systems can adjust complexity levels based on detected user financial 

sophistication, progressively introducing more advanced concepts. These capabilities enable scaling personalized financial 

guidance beyond what human advisors could provide individually. 

Real-time Adaptation to Changing Financial Circumstances 

Modern generative AI systems can incorporate updated financial information when provided by users, allowing for dynamic 

adjustment of recommendations as circumstances change. Systems can recalculate budget projections, reassess investment 

strategies, and modify debt reduction plans when presented with new income levels, expenses, or financial goals. While this 

adaptability remains constrained by users' initiative in providing updates, it represents a significant advance over static financial 

education materials in responding to evolving financial situations. 
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Fig 1: Financial Literacy Performance Comparison [4] 

Potential Applications of Generative AI for Financial Literacy 

Personalized Budgeting and Saving Plan Development 

Generative AI systems can create highly customized budgeting frameworks by analyzing individual income patterns, essential 

expenses, discretionary spending habits, and financial goals. These systems excel at identifying optimization opportunities within 

existing spending patterns and suggesting realistic adjustments aligned with behavioral tendencies. Unlike traditional budgeting 

tools, generative AI can provide natural language explanations for recommendations, helping users understand the rationale 

behind proposed changes and increasing adherence [5]. The adaptability of these systems allows for real-time budget 

adjustments as financial circumstances evolve. 

Investment Advice and Risk Assessment 

While operating within regulatory boundaries, generative AI can help demystify investment concepts by explaining various 

investment vehicles in plain language tailored to individual knowledge levels. These systems can illustrate portfolio 

diversification principles through personalized scenarios, simulate long-term outcomes of different investment strategies, and 

explain risk-return relationships in accessible terms. AI-powered educational tools can help bridge the gap between theoretical 

investment knowledge and practical application, potentially increasing informed participation in financial markets among 

previously disengaged populations. 

Financial Health Monitoring and Reporting 

Generative AI can transform complex financial data into accessible narratives that highlight key trends, patterns, and potential 

issues in personal finances. These systems can generate periodic "financial health checkups" that assess progress toward goals, 

identify emerging risks, and celebrate positive financial behaviors. By converting numerical data into contextual stories, AI helps 

users develop financial self-awareness and literacy through regular engagement with their own financial information. This 

narrative approach makes financial monitoring more engaging and comprehensible compared to traditional dashboard 

presentations. 

Behavioral Nudging for Positive Financial Habits 

AI systems can deliver strategically timed prompts that encourage beneficial financial behaviors by leveraging insights from 

behavioral economics. These nudges might include just-in-time reminders before recurring spending periods, positive 

reinforcement for goal progress, or contextual prompts when deviations from financial plans are detected. The personalization 
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capabilities allow for tailoring interventions to individual behavioral patterns and preferences, potentially increasing effectiveness 

compared to generic financial advice. 

Educational Content Creation and Adaptive Learning 

Generative AI excels at creating varied educational content that adapts to individual learning styles, knowledge levels, and 

specific questions. These systems can develop personalized learning pathways that progressively build financial literacy, starting 

from concepts the individual already understands and systematically addressing knowledge gaps. The ability to generate endless 

examples, scenarios, and explanations allows for spaced repetition of key concepts using different contexts, enhancing retention 

of financial knowledge through varied application. 

Application Area Key Capabilities Potential Benefits 

Personalized 

Budgeting 

Custom framework creation, spending 

pattern analysis, adaptive adjustment 

Increased adherence, realistic financial 

goals, immediate applicability 

Investment 

Education 

Plain language explanations, scenario 

simulation, risk visualization 

Increased market participation, improved 

diversification, better risk understanding 

Financial Health 

Monitoring 

Narrative reporting, trend identification, 

progress tracking 

Enhanced financial self-awareness, 

increased engagement, early problem 

detection 

Behavioral Nudging Contextual prompts, positive 

reinforcement, just-in-time reminders 

Improved financial habits, reduced 

impulsive decisions, increased goal 

attainment 

Educational Content Adaptive learning paths, varied 

examples, knowledge gap identification 

Better knowledge retention, increased 

comprehension, personalized learning pace 

Table 1: Potential Applications of Generative AI for Financial Literacy [5] 

Limitations and Challenges 

Accuracy and Reliability Concerns 

Current generative AI systems sometimes produce financial advice containing factual errors, outdated information, or 

inappropriate generalizations. Studies evaluating financial advice from large language models have found accuracy rates 

between 76-92% depending on complexity, with higher error rates for tax and investment topics [6]. These systems may also 

confidently provide precise-sounding but incorrect numerical calculations or fail to acknowledge important jurisdiction-specific 

regulations. Without robust fact-checking mechanisms, users may act on incorrect information, potentially leading to adverse 

financial consequences. 

Dependency on User Query Formulation Skills 

The quality of financial guidance from generative AI remains highly dependent on users' ability to formulate precise queries. 

Individuals with lower financial literacy—who would benefit most from these tools—often lack the vocabulary and conceptual 

framework needed to ask effective questions. This creates a paradoxical barrier where accessing helpful financial information 
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requires already possessing substantial financial knowledge. Ambiguous queries frequently lead to generic responses that fail to 

address users' specific situations, limiting practical applicability. 

Interpretation Discrepancies Between AI and Users 

Communication gaps frequently emerge between AI systems and users in financial contexts. Technical terms may have different 

meanings in AI training data versus users' understanding, creating misalignment in conversations about financial concepts. Users 

may misinterpret probabilistic statements as certainties or fail to recognize important caveats in AI-generated advice. These 

interpretation challenges can lead to financial decisions based on misunderstood information, despite both the AI and user 

believing communication was successful. 

Privacy and Data Security Considerations 

The personalization benefits of financial AI systems require sharing sensitive financial information, raising significant privacy 

concerns. Users often lack clarity about how their financial data might be used for system training or shared with third parties. 

The centralized storage of detailed financial information creates potential security vulnerabilities, with data breaches potentially 

exposing comprehensive financial profiles. These privacy and security considerations may limit adoption, particularly among 

financially vulnerable populations with justified concerns about data exploitation. 

Ethical Implications of Automated Financial Advice 

Automated financial guidance raises profound ethical questions about responsibility and accountability. When AI systems 

provide advice that leads to negative outcomes, liability remains unclear between technology providers, users, and the systems 

themselves. Potential algorithmic biases may systematically disadvantage certain demographic groups by providing less relevant 

or lower-quality financial guidance. Additionally, widespread reliance on AI financial advisors could potentially reduce human 

financial literacy development by outsourcing cognitive processes previously internalized through personal financial 

management. 

Limitation Description Potential Mitigation Strategies 

Accuracy Issues Factual errors, outdated information, 

incorrect calculations 

Fact-checking mechanisms, regular 

knowledge updates, external verification 

Query Formulation 

Dependency 

Requires financial vocabulary, precise 

question framing 

Guided questioning interfaces, suggestion 

systems, input reformulation 

Interpretation Gaps Misalignment between AI and user 

understanding 

Explanation clarification, concept 

verification, simplified terminology 

Privacy Concerns Sensitive financial data sharing, 

potential security vulnerabilities 

Data minimization, local processing 

options, transparent data policies 

Ethical Considerations Unclear accountability, potential 

algorithmic bias 

Explainable AI approaches, diverse training 

data, regulatory oversight 

Table 2: Limitations of Current Generative AI Financial Tools [6] 
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Empirical Research Design 

Proposed Methodology to Evaluate Generative AI Effectiveness 

A mixed-methods approach would best capture both quantitative outcomes and qualitative insights regarding generative AI's 

impact on financial literacy. The research design incorporates pre/post financial knowledge assessments, behavioral tracking of 

financial decisions, and qualitative interviews to understand user experiences. Longitudinal data collection spanning 6-12 months 

would assess knowledge retention and behavior change sustainability. This comprehensive methodology acknowledges that 

financial literacy manifests not only in knowledge acquisition but also in applied decision-making and behavioral change [7]. 

Participant Selection Criteria and Sampling Approach 

Participant recruitment would utilize stratified random sampling to ensure adequate representation across demographic 

variables including age, income levels, education, and baseline financial literacy. Special attention would focus on including 

financially vulnerable populations who might benefit most from improved financial literacy. A target sample size of 800-1,000 

participants would provide sufficient statistical power while allowing for anticipated attrition. Recruitment channels would 

include community organizations, financial institutions, educational settings, and digital platforms to ensure demographic 

diversity. 

Measurement Instruments for Financial Literacy Assessment 

Assessment would employ validated financial literacy measures including the FINRA Financial Literacy Quiz and components of 

the National Financial Capability Study. These standardized instruments would be supplemented with scenario-based 

assessments requiring application of financial knowledge to realistic situations. Behavioral measures would track specific financial 

decisions including saving rate changes, debt management actions, and investment behaviors. Self-efficacy in financial decision-

making would be measured using adapted versions of validated financial confidence scales. 

Experimental Design for Comparing AI-Assisted versus Traditional Approaches 

The study would utilize a randomized controlled trial with four groups: (1) generative AI financial literacy tools, (2) traditional 

online financial education, (3) human financial coaching, and (4) control group. This design enables comparative assessment 

across intervention types while controlling for confounding variables. A factorial component would examine interaction effects 

between baseline financial literacy and intervention type, helping identify which approaches work best for different knowledge 

levels. Regular assessment intervals would track both immediate and sustained effects on financial knowledge and behaviors. 

Implementation Framework 

Integration Strategies with Existing Financial Services 

Successful implementation requires strategic integration with existing financial ecosystems rather than standalone deployment. 

Three primary integration pathways include: embedding generative AI capabilities within banking platforms where users already 

manage finances; creating API connections with financial planning software and budgeting applications; and developing 

educational partnerships with financial institutions, schools, and workplace financial wellness programs [8]. These integration 

approaches leverage established user touchpoints rather than requiring adoption of entirely new systems. 

User Experience Considerations for Different Demographic Groups 

Interface design must accommodate diverse user needs across demographic groups. For older adults, simplified interfaces with 

larger text and minimal steps enhance usability. For users with limited digital literacy, voice interaction capabilities and guided 

tutorials reduce barriers to entry. Low-income users benefit from offline functionality and minimal data requirements. 

Multilingual support and culturally responsive content are essential for diverse populations. Adaptive interfaces that identify and 

respond to user proficiency levels can gradually introduce complexity as users become more comfortable. 

Scalability Potential for Broad Adoption 

Generative AI financial literacy solutions offer significant scalability advantages through cloud-based deployment, minimizing 

infrastructure requirements and enabling rapid updates across all users simultaneously. Progressive enhancement approaches 

allow core functionality on basic devices while providing enhanced features on more capable systems. Lightweight 

implementations can function effectively even with intermittent connectivity, important for rural and underserved areas. The 

negligible marginal cost per additional user enables serving populations traditionally excluded from financial education due to 

cost constraints. 

Cost-Benefit Analysis of Implementation 

Initial development costs for comprehensive generative AI financial literacy solutions range from $1.5-3 million, with ongoing 

maintenance requiring approximately 15-20% of initial investment annually. These costs must be weighed against potential 
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benefits including reduced financial distress (estimated at $50-150 billion annually in the US alone), improved retirement 

preparedness, decreased dependency on high-cost financial products, and potential productivity gains from reduced financial 

stress. For institutional implementers, benefits include increased customer loyalty, enhanced financial product uptake, reduced 

default rates, and operational efficiencies from improved customer financial management. 

Group Intervention Measurement Approach Assessment Timeline 

Group 1 Generative AI Financial 

Tools 

Pre/post knowledge assessment, behavioral 

tracking, qualitative interviews 

Baseline, 3 months, 6 

months, 12 months 

Group 2 Traditional Online 

Education 

Pre/post knowledge assessment, behavioral 

tracking, qualitative interviews 

Baseline, 3 months, 6 

months, 12 months 

Group 3 Human Financial 

Coaching 

Pre/post knowledge assessment, behavioral 

tracking, qualitative interviews 

Baseline, 3 months, 6 

months, 12 months 

Group 4 Control (No 

Intervention) 

Pre/post knowledge assessment, behavioral 

tracking, qualitative interviews 

Baseline, 3 months, 6 

months, 12 months 

Table 3: Experimental Design for Evaluating Generative AI Financial Education [7] 

Conclusion 

The integration of generative AI technologies into financial literacy efforts represents a promising frontier that could address 

persistent knowledge gaps affecting personal and economic well-being. As demonstrated throughout this article, these systems 

offer unprecedented capabilities for personalization, scalability, and accessibility in financial education, potentially reaching 

populations traditionally underserved by conventional approaches. However, their effectiveness remains contingent upon 

addressing significant challenges including accuracy concerns, privacy considerations, and the need for thoughtful integration 

with existing financial education frameworks. Rather than viewing generative AI as a panacea, stakeholders should approach it as 

a powerful complementary tool within a comprehensive strategy that combines technological innovation with human guidance, 

regulatory oversight, and continued research. By leveraging generative AI's strengths while mitigating its limitations through 

thoughtful design and implementation, we can work toward a future where financial literacy becomes more universally 

attainable, potentially reducing financial distress and enhancing economic resilience across diverse populations. The path 

forward requires interdisciplinary collaboration among technologists, educators, financial institutions, policymakers, and 

researchers to ensure these powerful tools serve the genuine financial empowerment of all individuals.Funding: This research 
received no external funding.  
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