
Toma de decisiones basada en datos para la formación y el desarrollo de los 
empleados en las instituciones públicas jordanas

Data and Metadata. 2025; 4:886
doi: 10.56294/dm2025886

ORIGINAL

Data-Driven Decision-Making for Employee Training and Development in Jordanian 
Public Institutions

Nancy Shamaylah1
 , Suleiman Ibrahim Mohammad2,3

  , Badrea Al Oraini4  , Jumana Majed Yaseen Al-
Gaafreh5

  , Menahi Mosallam Alqahtani6  , Asokan Vasudevan7
  , Anber Abraheem Shlash Mohammad8

 

 , Mohammad Faleh Ahmmad Hunitie9
  

ABSTRACT

Introduction: AI-driven training and HR analytics have revolutionized employee development by offering 
personalized learning experiences and optimizing skill enhancement. Public institutions are increasingly 
leveraging AI-based recommendations and adaptive learning algorithms to improve workforce training. 
However, the effectiveness and challenges of these approaches in real-world applications require further 
investigation.
Method: this study employed a descriptive and analytical research design, utilizing both quantitative 
and qualitative methods. Data was collected from 385 employees in Jordanian public institutions using 
structured surveys and sentiment analysis of employee feedback. Statistical techniques, including regression 
analysis, ANOVA, and correlation analysis, were applied to assess the impact of HR data analytics, AI-based 
recommendations, and training personalization on training effectiveness.
Results: the findings indicate that HR data analytics, AI-based recommendations, and training personalization 
significantly improve training effectiveness. Skill development emerged as the strongest predictor of training 
success (β = 0,7282, p < 0,001). Sentiment analysis revealed that 82 % of employees responded positively to 
AI-driven training, while 10 % expressed concerns about content relevance and interactivity. ANOVA results 
confirmed no significant differences in training effectiveness across job roles, indicating equitable learning 
experiences.
Conclusions: AI-powered training is widely accepted but requires further refinement to address personalization 
challenges and employee engagement concerns. Organizations should adopt a hybrid approach, integrating 
AI-driven learning with instructor-led guidance. Future research should explore long-term impacts of AI-
based training on employee performance and organizational success to enhance digital workforce strategies.
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RESUMEN

Introducción: la capacitación basada en IA y el análisis de RR.HH. han revolucionado el desarrollo de los 
empleados al ofrecer experiencias de aprendizaje personalizadas y optimizar la mejora de las habilidades. 
Las instituciones públicas aprovechan cada vez más las recomendaciones basadas en IA y los algoritmos de 
aprendizaje adaptativo para mejorar la capacitación de la fuerza laboral. Sin embargo, la efectividad y los 
desafíos de estos enfoques en aplicaciones del mundo real requieren una mayor investigación.
Método: este estudio empleó un diseño de investigación descriptivo y analítico, utilizando métodos 
cuantitativos y cualitativos. Se recopilaron datos de 385 empleados en instituciones públicas jordanas 
mediante encuestas estructuradas y análisis de sentimientos de los comentarios de los empleados. Se 
aplicaron técnicas estadísticas, incluido el análisis de regresión, ANOVA y análisis de correlación, para evaluar 
el impacto del análisis de datos de RR.HH., las recomendaciones basadas en IA y la personalización de la 
capacitación en la efectividad de la capacitación.
Resultados: los hallazgos indican que el análisis de datos de RR.HH., las recomendaciones basadas en IA 
y la personalización de la capacitación mejoran significativamente la efectividad de la capacitación. El 
desarrollo de habilidades surgió como el predictor más fuerte del éxito de la capacitación (β = 0,7282, 
p < 0,001). El análisis de sentimientos reveló que el 82 % de los empleados respondió positivamente a la 
capacitación impulsada por IA, mientras que el 10 % expresó inquietudes sobre la relevancia del contenido y la 
interactividad. Los resultados de ANOVA confirmaron que no hubo diferencias significativas en la efectividad 
de la capacitación en los distintos puestos de trabajo, lo que indica experiencias de aprendizaje equitativas.
Conclusiones: la capacitación impulsada por IA es ampliamente aceptada, pero requiere un mayor 
refinamiento para abordar los desafíos de personalización y las preocupaciones sobre el compromiso de los 
empleados. Las organizaciones deben adoptar un enfoque híbrido, integrando el aprendizaje impulsado por 
IA con la orientación dirigida por un instructor. Las investigaciones futuras deben explorar los impactos a 
largo plazo de la capacitación basada en IA en el desempeño de los empleados y el éxito organizacional para 
mejorar las estrategias de fuerza laboral digital.

Palabras clave: Análisis de Datos de RR.HH.; Inteligencia Artificial; Capacitación de Empleados; Sector 
Público; Jordania.

INTRODUCTION
Artificial Intelligence (AI) and data analytics are transforming workforce development by enhancing training 

personalization, optimizing learning pathways, and improving employee engagement. Organizations across 
various sectors are adopting AI-driven training programs that leverage human resource (HR) data analytics to 
customize employee learning experiences.(1) AI-powered learning tools, such as adaptive learning algorithms and 
Natural Language Processing (NLP)-based feedback systems, have revolutionized traditional training landscapes 
by identifying skill gaps, recommending personalized learning paths, and assessing training effectiveness.(2) This 
integration of AI into HR practices is often referred to as electronic Human Resource Management (e-HRM), 
which facilitates more efficient and effective HR processes. 

Public institutions, particularly in Jordan, are exploring AI-based training systems to enhance employee 
competencies and ensure efficient workforce development.(3) Given the critical role of public sector employees 
in delivering government services, continuous learning and upskilling are imperative. In Jordanian public 
institutions, HR analytics are utilized to assess training effectiveness and personalize learning experiences 
to meet the diverse needs of government employees. However, despite the promising potential of AI-driven 
training approaches, their real-world implementation presents challenges, including employee adaptability, 
engagement, and concerns about the effectiveness of AI-driven learning systems. A study highlights the 
importance of training and development in improving employee performance and public service delivery, 
emphasizing the need for effective training programs in the public sector.

The core research problem addressed in this study is the extent to which HR data analytics and AI-driven 
training recommendations enhance training personalization and skill development in Jordanian public 
institutions. While AI-powered learning has been widely implemented in private sector organizations, its 
effectiveness in public institutions remains an area requiring further investigation.(4) Public sector organizations 
often face unique challenges, such as bureaucratic constraints, limited digital infrastructure, and resistance 
to change.(5) Consequently, this study seeks to explore whether AI-based training systems can be effectively 
adopted in the public sector and how they influence employee training outcomes.

The significance of this study lies in its potential to provide insights into how AI and data-driven decision-
making can optimize employee training and workforce development in government agencies. As Jordanian 
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public institutions work towards digital transformation, integrating AI-driven HR analytics can play a critical 
role in enhancing workforce efficiency. This study contributes to existing literature by evaluating how AI-based 
recommendations and NLP-driven sentiment analysis improve training effectiveness, skill acquisition, and 
employee engagement. Furthermore, this research provide evidence-based recommendations for policymakers 
and HR professionals on implementing AI-powered training strategies in public sector organizations.

The novelty of this study stems from its focus on applying AI-driven training systems in the public sector, a 
domain that has traditionally relied on conventional training methodologies. Unlike private corporations that 
have rapidly adopted AI-powered training, public institutions have faced challenges in integrating data-driven 
decision-making into their learning strategies. This research fills this gap by investigating the impact of HR data 
analytics, adaptive learning, and AI-based recommendations on employee training in Jordanian government 
institutions. Additionally, the study employs sentiment analysis to examine employee perceptions of AI-driven 
training, an area that has received limited scholarly attention in public sector training research. A study by 
Upadhyay et al.(6) explores the influence of AI-based skill development training on employee empowerment, 
highlighting the potential benefits of AI in enhancing training outcomes.

The research statement of this study is: “AI-driven HR data analytics and adaptive learning systems 
significantly improve employee training personalization, skill development, and engagement in Jordanian public 
institutions.” By examining the relationship between AI-based recommendations, HR analytics, and training 
effectiveness, this study aims to contribute to the growing body of knowledge on AI-powered workforce training 
and provide actionable insights for optimizing employee learning in the public sector. By addressing these 
questions and examining the role of data-driven decision-making in workforce training, this study provides 
a comprehensive analysis of the benefits, challenges, and future potential of AI-powered learning systems in 
Jordanian public institutions. The findings will contribute to improving training methodologies, ensuring that AI-
based training strategies align with employee needs, and enhancing overall workforce efficiency in government 
agencies.

In the context of Jordanian public institutions, integrating AI and data analytics into employee training and 
development presents both opportunities and challenges. The potential benefits include enhanced training 
personalization, improved skill development, and increased employee engagement.(1) However, the successful 
implementation of AI-driven training systems requires addressing several critical factors, including technological 
infrastructure, organizational culture, and employee readiness. Technological infrastructure is a fundamental 
consideration for implementing AI-based training systems. Public institutions must invest in robust digital 
infrastructure to support AI applications. This includes ensuring reliable internet connectivity, securing data 
storage solutions, and providing access to necessary hardware and software resources. A study by Xie et al.(7) 

highlights the importance of adopting lean thinking in virtual reality-based personalized operation training, 
emphasizing the need for adequate infrastructure to support advanced training technologies.

Organizational culture plays a significant role in adopting AI-driven training systems. Public institutions often 
have established cultures that may resist change, particularly when it involves adopting new technologies.(8) 
Fostering a culture that embraces innovation and continuous learning is essential for the successful integration 
of AI in training programs. Leadership commitment to digital transformation and clear communication about 
the benefits of AI-driven training can help mitigate resistance and promote a positive attitude toward change. 
Employee readiness is another crucial factor influencing the effectiveness of AI-based training systems. 
Employees must possess the necessary digital literacy skills to engage with AI-driven learning platforms 
effectively. Providing training programs that enhance digital competencies can facilitate smoother transitions 
to AI-based training systems.

Objectives of the Study
The objective of this study is to investigate how HR data analytics can be leveraged to personalize training 

programs, enhance skill development, and improve employee engagement in Jordanian public institutions 
through the use of adaptive learning algorithms, NLP-based feedback analysis, and AI-driven recommendation 
systems.

Literature Review
HR data analytics and AI-driven training methodologies have increasingly been integrated into employee 

development programs, offering enhanced personalization, efficiency, and effectiveness.(6) The present 
literature review explores the role of HR data analytics in training personalization, employee skill development, 
training effectiveness, employee engagement, and satisfaction. Additionally, the mediating role of AI-based 
training recommendations and the moderating effect of organizational readiness are analysed in the context of 
Jordanian public institutions. This review synthesizes recent scholarly contributions, identifies gaps in research, 
and highlights areas requiring further exploration.

HR data analytics serves as the independent variable in this study, playing a crucial role in transforming 
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traditional training programs through adaptive learning algorithms, AI-based recommendations, and NLP-
driven feedback analysis. Research has demonstrated that data analytics enables organizations to create more 
customized learning experiences by analysing employee performance, skills gaps, and learning preferences.
(9) AI-powered analytics can track employee progress, recommend personalized training modules, and ensure 
content relevance, leading to more efficient skill acquisition.(6) However, scholars have pointed out that while 
data analytics can improve training personalization, its effectiveness depends on the quality of data collected 
and the organization’s ability to interpret and apply insights effectively.(10)

Training personalization, a key dependent variable, measures the extent to which HR analytics tailors 
learn experiences to individual employee needs. Studies indicate that personalized training programs increase 
employee engagement and motivation, as they provide relevant, targeted learning content.(11,12) AI-based 
recommendations play a critical role in this process, using employee performance data and learning patterns to 
customize training paths. However, challenges persist in balancing automation with human-led instruction, as 
excessive reliance on AI may lead to decreased interaction and engagement.(13,14) Some studies such as Iftikhar 
et al.(15) emphasize the importance of hybrid learning models that integrate AI-driven recommendations with 
instructor-led training to enhance knowledge retention and application.

Employee skill development is another significant dependent variable, assessing the impact of data-driven 
training initiatives on employees’ competencies. Research highlights that AI-based training systems enable 
real-time tracking of skill acquisition and provide adaptive learning solutions that cater to individual progress 
levels.1 Studies by Mohammad et al.(16) demonstrate that organizations using AI-driven training programs 
report higher employee proficiency levels, as AI ensures content remains relevant and aligned with evolving 
industry demands. Despite these benefits, concerns remain about AI’s ability to accurately assess employee 
competencies, particularly in qualitative skill areas such as leadership, critical thinking, and communication.(17)

Training effectiveness evaluates the overall impact of AI-based recommendations and adaptive learning 
technologies on employee development. Research suggests that AI-driven training systems enhance learning 
outcomes by reducing redundancy, ensuring content relevance, and increasing retention rates.(18) Sentiment 
analysis conducted by prior studies indicates that employees generally perceive AI-driven training positively, 
particularly in terms of accessibility and personalized learning paths.(19,20) However, some scholars such as 
Crum et al.(21) argue that AI-driven training lacks human oversight, which may lead to inaccuracies in course 
recommendations or ineffective learning experiences.

Employee engagement and satisfaction serve as additional dependent variables, focusing on the psychological 
and motivational aspects of AI-driven training. Uddin et al.(22) suggests that employees who undergo personalized, 
data-driven training programs report higher levels of engagement due to the relevance and applicability of the 
content. AI-driven systems also provide interactive learning experiences through gamification and real-time 
feedback, further enhancing engagement.(23,24) However, some employees express concerns about the lack of 
human interaction in AI-based training, highlighting the need for blended learning approaches that incorporate 
social learning components.(21)

AI-based training recommendations act as a mediating variable, influencing the relationship between HR 
analytics and training effectiveness. Studies indicate that AI-driven recommendations enhance employee learning 
experiences by providing tailored course suggestions, identifying knowledge gaps, and offering personalized 
feedback.(25,26,6) However, the effectiveness of these recommendations depends on the sophistication of AI 
algorithms and the availability of high-quality training content.(27,28) Researchers argue that while AI-powered 
recommendations streamline training processes, their accuracy must be continuously evaluated to ensure 
alignment with employee development needs.(29,30)

Organizational readiness for HR analytics serves as a moderating variable, determining the extent to which 
public institutions can integrate data-driven decision-making into their training programs. Research suggests 
that digital infrastructure, leadership support, and employee adaptability are critical factors influencing AI 
adoption in workforce training.(1) Organizations with strong digital transformation strategies are more likely 
to implement AI-driven training successfully, whereas institutions with limited technological resources may 
struggle with adoption.(8) Resistance to change is another challenge, as employees accustomed to traditional 
training methods may be skeptical of AI-driven learning.(31,32)

Despite significant advancements in AI-driven training, several research gaps remain. First, while studies 
highlight the benefits of AI-based recommendations, limited research examines the long-term impact of 
AI-driven training on career growth and job performance.(33,34) Future studies should explore how AI-based 
training influences employee career trajectories, promotion rates, and overall job performance. Second, 
while organizational readiness is recognized as a moderating factor, there is a lack of research on the specific 
challenges public institutions face when implementing AI-driven training.(24) More studies are needed to identify 
the best practices for overcoming resistance to AI adoption in government agencies.

Additionally, while AI-driven training improves engagement and skill acquisition, concerns about content 
quality and interactivity persist. Research should focus on optimizing AI-generated training modules to ensure 
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they remain relevant, engaging, and adaptable to evolving job requirements.(6) Furthermore, while AI enhances 
training personalization, research on its effectiveness in developing soft skills such as leadership and emotional 
intelligence remains limited.(35,36) Future studies should investigate how AI-based training can be improved to 
develop qualitative competencies essential for career growth.

Framework of the Study & Hypothesis Development
The framework of this study is designed to explore the role of HR data analytics in personalizing 

employee training and enhancing skill development in Jordanian public institutions. The study integrates 
key components, including adaptive learning algorithms, NLP-based training feedback analysis, and AI-based 
recommendation systems to improve the effectiveness of training programs. The conceptual framework (figure 
1) is based on the relationship between HR data analytics (independent variable) and training effectiveness, 
skill development, employee engagement, and satisfaction (dependent variables). The study also considers 
AI-driven recommendations (mediating variable) and organizational readiness (moderating variable) as critical 
components affecting the overall implementation and success of HR analytics in training.

Figure 1. Conceptual Model of The Study

METHOD
Research Design

This study employed a descriptive and analytical research design to explore how HR data analytics can 
personalize training programs and improve skill development in Jordanian public institutions. The descriptive 
aspect provided a detailed account of current training processes, while the analytical approach helped examine 
the impact of data-driven decision-making on employee development. The research was conducted using both 
quantitative and qualitative methods, ensuring a comprehensive analysis of HR analytics’ role in training 
effectiveness.

Data Collection
Data was collected from both primary and secondary sources. Primary data was obtained through structured 

surveys, interviews, and focus group discussions with HR professionals, training managers, and government 
employees. The survey utilized a Likert-scale questionnaire to measure perceptions of data analytics in training 
personalization. Additionally, secondary data was gathered from government reports, policy documents, and 
academic literature related to HR analytics, adaptive learning algorithms, and AI-driven training feedback 
systems.

https://doi.org/10.56294/dm2025886
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Population and Sample
The target population consisted of employees and HR professionals working in Jordanian public institutions, 

including government ministries, municipal offices, and public service agencies actively engaged in employee 
training and development programs. A stratified random sampling technique was used to ensure representation 
across different government entities.

Table 1. Population Description

Category Number of 
Employees

Percentage 
(%)

HR Managers 100 26

Training Officers 85 22

General Employees 200 52

Total 385 100

The population was divided into three main strata: HR managers, training professionals, and general 
employees. The study categorized participants into HR managers, training officers, and general employees. 
HR managers made up 26 % of the total sample, training officers accounted for 22 %, and general employees 
constituted the largest group at 52 %. This categorization ensured that perspectives from all levels of the 
workforce were included in the analysis (table 1).

Summary of Main Variables
The study focused on several key variables. The independent variable was data-driven decision-making, 

assessed through survey responses. Training effectiveness and employee engagement were dependent variables, 
measured using performance metrics and feedback surveys. Additionally, AI-based training recommendations 
acted as a mediating variable, evaluated through HR system analytics (table 2).

Table 2. Variable Summary

Variable Type Measurement Method

Data-driven decision-making Independent Likert-scale Survey

Training effectiveness Dependent Performance Metrics

Employee engagement Dependent Survey Responses

AI-driven recommendations Mediator HR System Analytics

Training personalization was assessed through employee feedback on training content relevance, using a 
structured questionnaire. Skill development was measured through self-assessment surveys and HR performance 
records before and after training interventions. AI-based training recommendations were evaluated by 
analysing AI-generated suggestions and their adoption rate among employees. Data analysis was performed 
using Python-based analytics tools. Descriptive statistics, including mean, standard deviation, and frequency 
distributions, were used for survey data analysis. Regression analysis was employed to examine the relationship 
between data-driven decision-making and training effectiveness. Sentiment analysis using NLP was conducted 
to interpret qualitative feedback from employees, while ANOVA was used to compare training effectiveness 
across different employee groups.

Ethical Considerations
Ethical guidelines were strictly followed throughout the research. Participants provided informed consent 

after being fully informed about the study’s purpose. Confidentiality was maintained by anonymizing all 
personal and institutional data. The research ensured that no participant was exposed to any risk or discomfort, 
adhering to the principle of non-maleficence. Additionally, data integrity was maintained by ensuring that data 
collection, processing, and analysis were conducted accurately without manipulation or misrepresentation.

RESULTS
Descriptive Statistics 

The descriptive statistics (table 3) reveal moderate variability in employee responses regarding HR 
analytics-based training. Standard deviation values range from 1,28 to 1,40, indicating a moderate level of 
dispersion. HR data analytics (SD = 1,40) and organizational readiness (SD = 1,38) showed the highest variability, 
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suggesting mixed experiences among employees—some find these tools beneficial, while others may not have 
fully experienced their impact. In contrast, employee satisfaction (SD = 1,29) demonstrated lower variability, 
indicating more consistent perceptions about overall training experiences.

Table 3. Descriptive Analysis Results

Variable Mean Std. Dev. Min Max

HR Data Analytics 3,03 1,4 1 5

AI-Based Recommendations 3,12 1,35 1 5

Training Personalization 3,08 1,37 1 5

Skill Development 3,14 1,36 1 5

Training Effectiveness 3,16 1,34 1 5

Employee Engagement 3,19 1,28 1 5

Employee Satisfaction 3,22 1,29 1 5

Organizational Readiness 3,05 1,38 1 5

All variables were measured using a five-point Likert scale, with scores ranging from 1 (strong disagreement) 
to 5 (strong agreement). The full range of responses indicates significant diversity in employee opinions. 
While some employees strongly support AI-driven training personalization, others remain skeptical. Training 
effectiveness (Mean = 3,16) and skill development (Mean = 3,14) received moderately positive scores, suggesting 
recognition of improvement, though further enhancement is needed.

Organizational readiness (Mean = 3,05) points to gradual adoption of HR analytics, with many institutions 
still lacking the infrastructure and strategic planning required for full integration. Organizations more prepared 
to utilize data-driven tools tend to offer more effective training, leading to better engagement and satisfaction.

While AI-driven training tools are generally accepted, their impact varies. To maximize effectiveness, 
institutions should invest in improving organizational readiness, tailoring training to individual needs, and 
enhancing engagement strategies. These efforts can help create more impactful training experiences and 
contribute to improved employee development and institutional efficiency.

Correlation Analysis 

Figure 2. Heatmap of Correlation Analysis
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The Pearson correlation analysis revealed several key relationships among the study variables. Most notably, 
skill development showed the strongest positive correlation with training effectiveness (r = 0,72, p < 0,01), 
indicating that employees who perceive significant improvements in their skills also view their training as 
more effective. Training personalization (r = 0,53) and AI-based recommendations (r = 0,51) also had moderate 
positive correlations with training effectiveness, suggesting that tailored learning experiences and smart 
content suggestions contribute positively to how employees evaluate their training (figure 2).

In terms of engagement, training personalization (r = 0,50) and AI-based recommendations (r = 0,47) were 
moderately correlated, showing that personalized, adaptive learning increases employee involvement in 
training activities. HR data analytics correlated with employee satisfaction (r = 0,40), indicating that employees 
feel more satisfied when training programs are guided by data insights, though the effect is less pronounced 
compared to other variables. Finally, skill development strongly correlated with both engagement (r = 0,67) 
and satisfaction (r = 0,65), reinforcing that when training leads to meaningful skill growth, employees are more 
motivated and content in their roles.

Regression Analysis: HR Data Analytics Impact on Training Effectiveness
To evaluate the impact of HR data analytics, AI-based recommendations, training personalization, and skill 

development on training effectiveness, an Ordinary Least Squares (OLS) regression model was applied. The 
results indicate that all four predictors have a significant impact on training effectiveness, demonstrating the 
importance of integrating data-driven strategies into employee training programs. The regression equation was 
as follows:

Training Effectiveness = β0+β1 (HR Data Analytics)+β2 (AI-Based Recommendations)+β3(Training Personalization) 
+β4(Skill Development)+ε

The regression analysis (figure 3) revealed that HR data analytics (β = 0,2106), AI-based recommendations 
(β = 0,1983), and training personalization (β = 0,2172) significantly influence training effectiveness (p < 0,001). 
Among all variables, skill development showed the strongest impact (β = 0,7282), highlighting that practical, 
job-relevant skill acquisition plays a central role in how employees perceive the effectiveness of training.

Figure 3. Regression Analysis Result

The overall model fit was high (R² = 0,812), indicating that 81,2 % of the variation in training effectiveness 
is explained by these four predictors. These findings underscore the importance of integrating data-driven 
decision-making, intelligent learning systems, and personalized training paths to enhance employee learning 
outcomes. However, while AI and analytics contribute positively, the greatest improvement comes from ensuring 
that training directly supports employees’ skill growth. To maximize effectiveness, organizations should align 
training with job roles and career goals, using adaptive learning technologies to tailor programs to individual 
needs.

ANOVA: Training Effectiveness Across Job Positions
To determine whether training effectiveness significantly varies among different job positions, an Analysis 

of Variance (ANOVA) test was conducted. The test compared training effectiveness scores across HR Managers, 
Training Officers, and General Employees. The ANOVA results yielded an F-statistic of 0,282 and a p-value 
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of 0,755. Since the p-value is greater than 0,05, the results indicate that there is no statistically significant 
difference in training effectiveness across job positions. These findings suggest that HR analytics-based training 
approaches are equally effective across different employee roles. Regardless of whether an employee is an 
HR Manager, Training Officer, or General Employee, their reported training effectiveness scores did not show 
notable variations. This implies that data-driven training methods are adaptable and beneficial across different 
job levels, ensuring that employees at all hierarchical positions receive training of similar effectiveness.

The lack of significant differences also highlights that AI-based training recommendations and HR analytics-
driven strategies are designed to be universally applicable. This means that training content, methodology, 
and personalization efforts have been implemented consistently across various job categories, providing an 
equitable learning experience for all employees. Organizations can take confidence in knowing that their HR 
analytics-powered training programs do not Favor one job category over another. Instead, these programs offer 
a balanced and equally effective learning experience for employees across various functions, ensuring that 
training initiatives benefit the entire workforce rather than specific groups. However, while overall effectiveness 
is similar, organizations may still consider customizing training content to cater to specific job responsibilities, 
ensuring maximum relevance for different roles. 

Sentiment Analysis: Employee Feedback on AI-Based Training
The sentiment analysis of employee feedback (figure 4) on AI-driven training programs revealed that 82 % 

of employees expressed positive sentiments, appreciating personalized recommendations, structured learning, 
and enhanced skill acquisition. Many highlighted the flexibility and convenience of AI-based training, noting 
that it allowed them to learn at their own pace while receiving targeted content based on performance and 
progress. Features like NLP-driven feedback and HR analytics further contributed to making training more 
relevant to job responsibilities, increasing perceived value and effectiveness.

Figure 4. Sentiment Analysis Result

However, 8 % of employees gave neutral feedback, reflecting mixed experiences. While recognizing the 
benefits of automation and personalization, they raised concerns about the interactivity and practicality of 
the content. Employees in technical and managerial roles noted a lack of hands-on applications and real-
world relevance, with some AI-generated content being repetitive or misaligned with professional development 
goals. A smaller group, 10 %, expressed negative sentiments, citing issues such as irrelevant content, low 
engagement, and over-reliance on passive learning formats like videos and quizzes. These employees preferred 
live interaction, real-time feedback, and collaborative learning environments, finding the automated nature 
of AI-driven training limiting. Concerns also included outdated course materials and insufficient adaptability to 
evolving job demands.

The results indicate broad acceptance of AI-driven training but also point to key areas for improvement. 
To enhance effectiveness, organizations should refine AI recommendations, ensure content relevance, and 
incorporate interactive learning methods such as simulations, case studies, and group projects. Additionally, 
adopting a blended learning approach—combining AI-based modules with instructor-led sessions—can cater 
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to diverse learning preferences. Regular updates to training content will also ensure alignment with industry 
trends and employee expectations, making AI-driven training more dynamic, personalized, and impactful.

DISCUSSION
The integration of AI-driven training methods and HR analytics in employee development has transformed 

traditional learning approaches within organizations. AI-based training systems, including adaptive learning 
algorithms and data-driven feedback mechanisms, are becoming increasingly prevalent in public institutions, 
offering personalized learning experiences and enhanced skill development opportunities. These advancements 
align with contemporary research advocating for the effectiveness of AI in workforce training and professional 
growth. Several studies have emphasized that AI-powered learning models improve knowledge retention 
and engagement by tailoring training to individual learning patterns.(11,12) These findings highlight the shift 
from generalized training modules to highly customized and interactive learning environments, allowing 
employees to gain relevant skills in an efficient and structured manner.

One of the core challenges in AI-driven training systems lies in ensuring that these technologies are not 
only accessible but also adaptable to diverse employee needs. While previous research has confirmed that 
personalized learning fosters higher engagement and satisfaction among employees, some scholars argue 
that automation in training can lead to reduced human interaction, which is a critical component of effective 
learning.(11,12,14) This raises concerns about the role of mentorship and interpersonal guidance in AI-driven 
training. Organizations must strike a balance between leveraging AI’s efficiency and maintaining a human-
centric approach in training programs to maximize knowledge transfer and application.

Another significant aspect of AI-driven training is its ability to analyse workforce data and identify skill gaps 
in real-time.(37,38,39,40) Studies have shown that HR analytics can predict future training needs, optimize learning 
experiences, and enhance workforce productivity.(41,42) This predictive capability enables organizations to 
proactively design training programs that align with industry trends and evolving job requirements, reducing 
the risk of skills obsolescence among employees.(43,44,45,46) However, challenges remain in ensuring that AI-
based recommendations are truly aligned with employees’ career trajectories and job roles. Prior research 
indicates that while AI can enhance learning personalization, its recommendations must be continuously 
refined to match organizational objectives and individual employee aspirations.(47,48,49,50,51,52)

Despite the potential of AI in improving workforce training, some studies have highlighted resistance 
among employees when transitioning from traditional training to AI-driven learning environments.(19) Factors 
such as technological literacy, skepticism toward AI recommendations, and preference for face-to-face 
training methods contribute to varied employee experiences. A research suggests that employees who are 
accustomed to instructor-led training may find AI-driven training impersonal and disengaging.(53,54) To address 
these concerns, organizations should incorporate hybrid training approaches that blend AI-powered learning 
with instructor-led sessions to ensure engagement, interactivity, and adaptability to different learning 
preferences.(55,56,57,58)

Furthermore, the effectiveness of AI-based training is influenced by organizational readiness and the 
availability of necessary technological infrastructure. Studies have demonstrated that organizations with 
robust digital transformation strategies are better positioned to implement AI-driven training successfully.
(59,60) Public institutions, in particular, often face challenges related to budget constraints, resistance to 
change, and lack of adequate AI expertise, which can hinder the full adoption of data-driven training methods. 
Addressing these challenges requires strategic planning, investment in AI literacy programs, and continuous 
evaluation of AI training effectiveness to ensure its long-term sustainability.

Ethical considerations also play a crucial role in AI-based training implementations. Scholars have 
discussed the importance of transparency in AI decision-making, data privacy, and minimizing algorithmic 
biases in training recommendations.(61,62) AI-powered learning systems must be designed to ensure fairness and 
inclusivity, avoiding biases that could lead to disparities in training opportunities across different employee 
groups. Prior research has emphasized that organizations should continuously audit AI training systems to 
ensure that recommendations are equitable and do not reinforce existing skill gaps or workforce inequalities.(63)

AI-driven training and HR analytics are reshaping how employees acquire new skills and adapt to evolving 
job demands. While previous studies have supported the effectiveness of AI in improving training engagement, 
skill development, and workforce efficiency, challenges remain in ensuring AI’s adaptability, addressing 
employee resistance, and maintaining ethical AI practices. Organizations must adopt a holistic approach that 
integrates AI’s capabilities with human-led mentoring, continuous evaluation of AI-driven recommendations, 
and ethical considerations to fully harness the potential of AI-powered training. Future research should 
explore long-term impacts of AI-based learning on employee career growth, productivity, and organizational 
success to further refine training methodologies in public institutions and beyond.
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CONCLUSIONS
AI-driven training and HR analytics have revolutionized employee development by providing personalized, 

adaptive, and data-informed learning experiences. These tools have improved skill acquisition, engagement, 
and productivity. However, successful implementation requires addressing challenges like employee resistance, 
technological adaptability, and ethical concerns. To maximize impact, organizations should balance AI 
automation with human interaction, ensure continuous refinement of recommendations, and align training 
with career growth. Public institutions, in particular, must enhance digital readiness, promote AI literacy, and 
ensure equitable access to training. The long-term success of AI-based training depends on strategic execution, 
ethical practices, and ongoing evaluation. Future research should examine its effects on career progression and 
organizational performance.
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