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Abstract. With digital transformation accelerating, AI deeply impacts enter-

prises' talent development, especially in personalized training, which has drawn 

wide attention. A Gartner 2023 report shows 68% of global Fortune 500 com-

panies use AI - driven training systems, yet application effects vary, and there's 

a theory - practice gap. A McKinsey study indicates AI - based training can 

boost employees' skill iteration speed by 40%, but 35% of employees doubt al-

gorithm - based recommendations, highlighting the tech - humanity conflict. 

Current research has flaws. There's no holistic view of AI training system evo-

lution, soft factors are overlooked in training evaluation, and ethical risk discus-

sions are tardy. This research innovatively creates a four - dimensional frame-

work from multi - disciplinary angles. The paper traces the development, ana-

lyzes the theory, explores key issues, focuses on controversies and future 

trends, and offers a balanced development path, guiding academia and enter-

prises. 
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1 Introduction 

With the accelerating pace of digital transformation, artificial intelligence (AI) has 

had a profound impact on talent development in enterprises, particularly in the field of 

personalized training, which has attracted widespread attention. A Gartner 2023 re-

port[5] shows that 68% of global Fortune 500 companies use AI-driven training sys-

tems, but application effects vary and there is a theory-practice gap. This paper re-

views the development of AI in employee personalized training, analyzes its theoreti-

cal basis and key issues, and discusses future trends and challenges to provide a bal-

anced development path. 
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2 Research Development Context 

2.1 Early 2010s: Rule - based AI (such as LMS Automated 
Recommendations) 

In the early 2010s, enterprise training mainly relied on rule - based AI, that is, an 
automated recommendation system based on preset logic. For example, the course 
matching function in the Learning Management System (LMS). This system statically 
recommended training content based on employees' job positions, departments, or 
skill tags. For instance, "junior engineers need to learn Python basics."However, its 
limitations are prominent. It lacks dynamic adaptability, depends on manual rules, is 
difficult to cope with complex learning requirements, and only uses structured infor-
mation instead of behavioral data, failing to achieve true "intelligent" adaptation. 

2.2 Late 2010s: Machine Learning (such as Personalized Learning 
Paths) 

In the late 2010s, machine learning brought employee training into a truly personal-
ized stage. Enterprises used collaborative filtering and predictive analysis to dynami-
cally generate learning paths based on employees' historical behaviors, performance, 
etc. Examples include the Coursera platform and IBM's Watson platform. At this 
time, AI could match job requirements, adjust content difficulty in real - time, and 
integrate multi - source data. However, machine learning has the cold - start problem. 
New employees lack sufficient data, and the "black - box" recommendations have 
poor interpretability, which is likely to lead to employees' distrust. These technologi-
cal advancements laid the foundation for the application of generative AI in the 
2020s. 

2.3 2020s to the Present: Generative AI (such as ChatGPT - Assisted 
Training) 

In the 2020s, the rise of generative AI has reshaped the employee training model. It 
brings a highly dynamic personalized experience through natural language interaction 
and content generation. For example, in real - time intelligent tutoring, employees can 
obtain answers and simulations through conversational AI. It can also adaptively gen-
erate content and conduct contextual training. However, issues such as hallucination 
problems and data security risks are prominent. In the future, human supervision and 
domain - specific fine - tuning are needed to improve reliability.  
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3 Theoretical Foundations 

3.1 Adult Learning Theory (Andragogy, Knowles, 1984) 

Malcolm Knowles' adult learning theory posits[1] that adult learners have five key 
traits: self - motivation, rich experience as learning resources, problem - centered 
focus, learning readiness linked to career development, and motivation from work 
effectiveness and personal growth. Training should respect autonomy, connect new 
knowledge to experience, and align with role needs. 

A multinational tech firm applied this theory to build an AI - intelligent training 
platform. Using natural language processing to analyze work materials, it creates a 
knowledge graph. When salespeople face "customer price objections," AI generates 
micro - courses from past cases, allowing employees to choose levels and adjust 
learning pace. With "instant knowledge capsules," the platform embodies the theory's 
features, boosting the completion rate from 65% to 92%. The AI also recommends 
micro - courses based on job tasks and pain points. 

3.2 Personalized Learning Theory (Bloom, 1984) 

Benjamin Bloom's[1] personalized learning theory, demonstrated by the "mastery 
learning" experiment, shows that under ideal one - to - one tutoring, 98% of students 
can achieve the top 20% performance level in group teaching. The theory's strength 
lies in adapting learning progress to individual cognitive rhythms, providing immedi-
ate feedback, and customizing content. 

Traditional one - to - one tutoring has high costs and scalability issues. Bloom 
foresaw technology could address these. An AI system in a financial firm exemplifies 
this: using eye - tracking to identify cognitive styles, it recommends tailored materi-
als, adjusts content density, and boosts learning efficiency by 35%, validating tech-
nology's role in large - scale personalization. 

3.3 Recommendation System Theory (Resnick & Varian, 1997) 

In 1997, Paul Resnick and Hal Varia[4]n proposed the recommendation system theory 
for personalized services. Its core has two paradigms: collaborative filtering (user & 
item-based, recommending via behaviors or finding correlations) and content-based 
(extracting features, building profiles). 

Modern LMS[3] uses a hybrid approach. Collaborative filtering suggests "Top 10 
paths", and content-based powers the tag system. The dual mechanism boosts course 
adoption 3-5 times and satisfaction by over 40%. But cold-start and bias issues re-
main. 
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4 Concepts of Core Analysis Dimensions 

4.1 Technical Implementation Dimension - How Does AI Achieve 
Personalization? 

AI enables personalized training via three key technical features:First, algorithmic 
accuracy. By analyzing ability assessments, learning histories, and job requirements, 
and using relevant algorithms, it matches suitable course content, like recommending 
Python courses based on tests.Second, dynamic adaptability. AI adjusts training in 
real-time according to learning progress, test results, and eye-tracking data. It gives 
extra materials when needed and challenging tasks when mastered quickly.Third, data 
diversity. It combines multi-source data such as performance records, online behav-
iors, and physiological feedback to create a comprehensive learning profile. A system 
uses VR and work data to provide precise plans for technicians.These technologies let 
the AI training system achieve a personalized "thousand-person, thousand-face" 
learning experience. 

4.2 Training Effect Dimension - What Changes Does AI 
Personalization Bring? 

AI - personalized training brings multi - dimensional improvements in training effects 
for organizations and employees, mainly in three aspects: 

First, in learning effectiveness, the AI system boosts employees' knowledge and 
skill acquisition efficiency via accurate content matching and adaptive paths. Re-
search indicates that in enterprises with AI - personalized training, the average pass 
rate of skill assessments has risen by 35 - 50%, especially in complex technical cours-
es. It can monitor learning blind spots in real time and conduct targeted training for 
key knowledge points. 

Second, there's a qualitative leap in the training conversion rate. AI enhances the 
transfer of learned knowledge to work through work - scene simulation and immedi-
ate guidance. Retail enterprise data[2] shows that 78% of employees can apply what 
they've learned after AI - personalized training, far higher than the 45% of traditional 
training. The system also optimizes recommended content based on work perfor-
mance, creating a "learning - application - feedback" virtuous cycle. 

Finally, employee engagement is notably enhanced. The personalized experience 
and gamification design have increased the training completion rate from 60% to over 
90%. The AI system analyzes learning preferences, uses suitable micro - course 
forms, and sets reminders and rewards to maintain motivation. A tech company re-
ports its AI training platform's monthly active user proportion stays around 85%. 

4.3 Organizational Fit Dimension - What Factors Affect the 
Implementation of AI Personalization? 

The implementation of AI-personalized training is influenced by three factors: tech-
nical readiness, cultural acceptance, and cost-benefit ratio. 
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Technical readiness needs a complete data setup for AI. Cultural acceptance de-
pends on employees' trust in AI, which can be boosted by clear algorithms and leader-
ship. The cost-benefit ratio requires weighing system costs against training gains and 
labor savings. 

Enterprises with a strong tech base, open culture, and good ROI have higher suc-
cess in AI training. Balancing these three aspects is crucial for effective implementa-
tion. 

4.4 Ethical Risk Dimension - What Problems May AI Personalization 
Cause? 

AI - personalized training mainly faces three types of ethical risks: First, the problem 
of algorithmic bias. Since the training data may implicitly contain historical biases, 
the system may be discriminatory when recommending courses. For example, it may 
be more inclined to recommend high - value training for employees of a specific gen-
der or age group. Second, the risk of deskilling. Employees' excessive reliance on the 
AI system may lead to the degradation of their independent learning and problem - 
solving abilities, affecting the development of innovative thinking. Third, the problem 
of interpersonal estrangement. The human - machine interaction model may weaken 
the traditional mentoring system and knowledge sharing among colleagues, which is 
not conducive to the accumulation of organizational social capital.  

5 Conclusion 

AI - personalized training is revolutionizing traditional talent training, boosting effi-
ciency but also presenting technical, organizational, and ethical challenges that call 
for interdisciplinary solutions. 

Current Impact and Challenges 
AI - personalized training, via algorithmic recommendation, adaptive learning, and 

data analysis, has improved training efficiency. However, it has limitations. Complex 
soft skills training, like leadership, is difficult for AI due to high interpersonal interac-
tion needs. Learning transfer from virtual to real work is insufficient, and algorithm 
model opacity reduces employee trust. 

Future Outlook:The future of AI - personalized training needs a systematic, inter-
disciplinary approach. Technologically, enhance natural language and affective com-
puting. Organizationally, create a collaborative AI - human trainer model. Ethically, 
establish a multi - stakeholder auditing system. Monitor technology's human impact to 
maintain organizational humanistic care. 

Conclusion:Balancing innovation and humanism requires cooperation among man-
agers, developers, experts, and ethicists. This can fully realize AI's potential in train-
ing, avoid risks, and foster a healthy learning ecosystem. It's a key tech and manage-
ment challenge in digital transformation. 
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6 Controversies and Future Directions 

6.1 Future Challenges 

AI-personalized training development has significant technical and theoretical chal-
lenges. 

Technically, it's hard for existing systems to train soft skills like leadership due to 
complex human interactions beyond AI's simulation. Also, transferring virtual skills 
to real work has obstacles, limiting training effectiveness. 

Theoretically, the human-machine learning mechanism lacks a framework. There's 
little research on the ideal AI-human training ratio. Algorithmic transparency and the 
trust model need improvement as complex systems' workings are hard to explain, 
reducing AI acceptance. 

Overcoming these requires interdisciplinary cooperation, integrating cognitive sci-
ence, organizational behavior, and computer science to create a better AI training 
theory system. 

6.2 Future Directions 

Controversies in AI-Powered Employee Training.Two key debates persist in AI-
driven personalized training. First, while AI excels in standardized skill training (e.g., 
knowledge transfer and progress tracking), human trainers remain irreplaceable for 
soft skills like leadership and innovation, with AI systems underperforming by 15–20 
percentage points (Susskind & Susskind, 2015). Second, AI’s "filter bubble" effect 
risks homogenizing employee thinking, as long-term use correlates with declining 
divergent thinking scores (Morozov, 2019), highlighting the tension between efficien-
cy and diversity. 
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