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Abstract 

Artificial intelligence (AI) is rapidly transforming how organizations monitor, predict, and enhance employee 
engagement and well-being. This paper assesses empirical and conceptual evidence from 2015–2025 across three 
interconnected domains of modern HR analytics: AI-driven digital engagement and well-being tools, psychometric 
measures embedded in AI systems, and real-world workforce sentiment datasets used for model development and 
validation. Following PRISMA guidelines, the paper integrates findings from major scholarly databases and industry 
sources to examine emerging technologies such as transformer-based NLP models, predictive HR systems, wearable 
biometric platforms, conversational coaching AI, and digital exhaust analytics. Results show that advanced AI models, 
particularly RoBERTa, XLM-R, and GPT-based classifiers, achieve high accuracy in sentiment and engagement 
prediction, while hybrid multimodal models combining text, behavioral metadata, and physiological signals outperform 
traditional structured-data approaches. Psychometric instruments including the Gallup Q12, UWES, PERMA, PANAS, 
and CBI remain essential for providing validated constructs and improving the interpretability and scientific rigor of AI-
generated insights. The study also highlights the growing importance of large-scale datasets such as Glassdoor reviews, 
IBM HR Analytics, and enterprise wearable logs in enabling robust benchmarking and model generalizability. Despite 
rapid technological progress, challenges persist related to algorithmic bias, data governance, cross-cultural variability, 
and ethical deployment of emotion-aware systems. The paper concludes by emphasizing the need for responsible AI 
design, multimodal data integration, and stronger psychometric-AI alignment to build trustworthy, employee-centered 
HR ecosystems capable of supporting well-being, organizational resilience, and strategic workforce decision-making. 

Keywords: Behavioral Analytics; Workplace Psychometrics; Human–AI Interaction; Predictive Workforce Modeling; 
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1. Introduction

Employee engagement and well-being have become central pillars of organizational performance and sustainability in 
the 21st-century workplace. Globally, organizations face profound structural changes driven by digital transformation, 
hybrid and remote work arrangements, rising labor market volatility, and evolving employee expectations for 
psychological safety, meaningful work, and work–life balance (Gallup, 2020; Parker et al., 2023). In response, human 
resource (HR) departments are shifting from traditional administrative functions toward strategic, data-driven systems 
for monitoring employee sentiment, predicting future workforce risks, and designing tailored well-being interventions. 
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In this context, artificial intelligence (AI) has emerged as one of the most transformative forces in contemporary HR 
management. 

AI-powered analytics, ranging from natural language processing (NLP) and machine learning (ML) to deep neural 
networks and behavioral prediction models, enable organizations to capture, process, and interpret vast amounts of 
employee data that were previously difficult or impossible to analyze. These data may include survey responses, digital 
communication patterns, wearable physiological signals, meeting metadata, and textual feedback from internal 
platforms or external employer review sites (Basit et al., 2023; Kaur et al., 2022). Advances in transformer-based 
models, such as BERT, RoBERTa, and GPT, have further expanded the capacity to extract meaning from unstructured 
text and detect subtle indicators of workplace emotions, engagement, and burnout with high accuracy (Sharma et al., 
2024). 

At the same time, organizational investment in well-being has surged due to increased stress, anxiety, and burnout 
across the global workforce. Evidence shows that employee well-being now directly influences productivity, creativity, 
absenteeism, turnover, and organizational resilience (Choi et al., 2021). AI-enabled platforms such as Microsoft Viva 
Insights, Workday Peakon, CultureAmp, and Qualtrics EX are being adopted to conduct continuous engagement pulse 
checks, identify emerging well-being risks, and guide leaders in evidence-based decision-making. Moreover, the 
growing integration of wearable devices and biometric sensing technologies, such as Fitbit Enterprise, WHOOP, and 
Affectiva emotion-recognition systems, further expands the monitoring of physiological markers linked to stress, 
fatigue, recovery, and cognitive load (Kaur et al., 2022). 

Alongside these technological advancements, psychometric frameworks continue to play a foundational role in shaping 
AI-driven engagement and well-being research. Validated constructs such as the Gallup Q12, Utrecht Work Engagement 
Scale (UWES), PERMA well-being model, Positive and Negative Affect Schedule (PANAS), and the Copenhagen Burnout 
Inventory provide standardized and theoretically grounded metrics that enhance the reliability and interpretability of 
AI-based assessments (Park and Johnson, 2021). The integration of psychometrics into AI pipelines ensures that digital 
measurements align with established psychological science, thus supporting ethical and evidence-based HR practice. A 
rapidly expanding ecosystem of real-world workforce datasets has also emerged, enabling empirical research and 
model benchmarking. These include large-scale sentiment corpora from Glassdoor, Indeed, and the Harvard Business 
Review (HBR); HRIS and attIrition datasets from IBM and Kaggle; and physiological datasets from enterprise wearable 
implementations. These datasets provide unprecedented opportunities for cross-company comparisons, temporal 
trend analysis, model validation, and the development of generalizable AI systems for workforce well-being (Visier, 
2022). 

Despite these advances, the literature remains fragmented across several domains: digital engagement tools, 
psychometric measures, behavioral analytics, and sentiment datasets. Many studies treat these components in isolation, 
leading to a limited understanding of how AI, psychometrics, and real-world data can be integrated to produce robust, 
ethical, and contextually relevant engagement and well-being insights. Moreover, concerns about algorithmic bias, 
privacy, data governance, and cross-cultural variability highlight the need for a holistic and critical synthesis of 
emerging research trends (Park and Johnson, 2021; Basit et al., 2023). 

Therefore, this paper aims to provide a comprehensive synthesis of AI-enabled innovations in employee engagement 
and well-being across three interconnected domains. These are AI-driven digital tools used to assess and promote 
engagement and well-being, psychometric instruments embedded in contemporary AI/HR systems, and real-world 
workforce sentiment datasets used for AI model development and validation. Through the examination of technological, 
psychometric, and data-driven developments in alongside, this paper advances a deeper understanding of modern AI-
enabled HR ecosystems and highlights opportunities for improving engagement measurement, predictive analytics, and 
employee-centered workplace innovation. 

2. Methods 

2.1.  Research Design 

This study employed a systematic literature review (SLR) approach to synthesize empirical and conceptual evidence on 
AI-driven tools, psychometric frameworks, and workforce sentiment datasets used to assess employee engagement and 
well-being. The review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 
2020) guidelines to ensure methodological rigor, transparency, and reproducibility. 
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2.2. Search Strategy 

A comprehensive search was conducted across Scopus, Web of Science, IEEE Xplore, ACM Digital Library, ScienceDirect, 
and Google Scholar between January 2015 and December 2025. Boolean operators and keyword combinations were 
used to capture the breadth of AI-enabled HR analytics research. Core search terms included: 

• “employee engagement” AND “artificial intelligence” 
• “workforce well-being” AND (“machine learning” OR “deep learning”) 
• “HR analytics” AND “sentiment analysis” 
• “predictive attrition models” 
• “psychometric measures” AND “digital tools” 
• “workplace emotion recognition” 

2.3.  Inclusion and Exclusion Criteria 

2.3.1. Inclusion criteria: 

• Peer-reviewed articles published from 2015–2025. 
• Studies applying AI/ML/NLP, digital tools, or computational models to employee engagement or well-being. 
• Research utilizing real-world datasets (e.g., survey, text, wearable, HRIS, or digital exhaust). 
• Studies reporting measurable outcomes (e.g., model accuracy, sentiment scores, engagement indices). 

2.3.2. Exclusion criteria 

• Conceptual or opinion papers without empirical support. 
• Studies focusing solely on performance analytics without engagement or well-being relevance. 
• Papers without clear methodological details or replicable procedures. 

2.4. Analytical Approach 

A mixed-methods synthesis approach was adopted: 

• Quantitative synthesis summarized model performance metrics, dataset sizes, and usage frequency. 
• Qualitative thematic synthesis identified recurring themes related to AI implementation, psychometric 

integration, user adoption, and ethical considerations. 
• Comparative analysis was used to examine differences across digital tool categories, datasets, and AI model 

families. 
• Findings were consolidated to provide an integrated understanding of current trends, methodological gaps, 

and opportunities for future research. 

3. Results and Discussion 

3.1.  AI-Driven Digital Tools for Engagement and Well-Being 

Table 1 presents the major categories of AI-enabled digital tools currently transforming employee engagement and well-
being management. A clear pattern emerges in which organizations increasingly rely on diverse AI techniques, ranging 
from natural language processing (NLP) and transformer architectures to physiological modeling and behavioral 
analytics, to obtain continuous, multidimensional insights into workforce experiences. The first is sentiment analytics 
platforms such as Microsoft Viva Insights and Qualtrics AI leverage advanced NLP and transformer-based models to 
extract emotional signals from large volumes of employee-generated text. These systems provide ongoing sentiment 
tracking that surpasses the limitations of periodic surveys, enabling organizations to detect real-time shifts in morale, 
psychological strain, or emerging engagement issues. Their reliance on multilingual, context-sensitive models further 
enhances their applicability in global workforce environments. The second being predictive HR systems, including IBM 
Watson Talent and Visier, apply gradient boosting algorithms and deep neural networks to forecast attrition, identify 
drivers of disengagement, and predict future workforce risks. These models integrate structured HR data, performance 
indicators, and historical behavioral trends to generate probabilistic insights. As shown in earlier studies, predictive 
models consistently outperform traditional statistical approaches, making them valuable tools for proactive talent 
management and targeted retention strategies. 
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Also, wearable well-being systems such as Fitbit Enterprise and WHOOP introduce physiological modeling into the 
domain of employee wellness. By tracking biometrics, including heart rate variability (HRV), sleep patterns, and stress 
markers, these platforms offer objective measures of physical and mental strain. Their integration with machine 
learning enables early identification of burnout risk, recovery cycles, and workload imbalance, providing organizations 
with evidence-based triggers for intervention. Furthermore, conversational AI and coaching tools, such as BetterUp AI 
and Ginger.io, utilize emotion-aware machine learning to deliver personalized psychological support, micro-coaching, 
and mental-health triage. These systems can interpret linguistic cues, emotional tone, and contextual patterns in 
employee interactions, offering tailored guidance that complements human coaching resources. Their scalability makes 
them particularly valuable for large or distributed workforces. In addition, digital exhaust analytics tools, exemplified 
by Microsoft Workplace Analytics, harness behavioral modeling techniques to analyze metadata from communication 
and collaboration platforms. By examining meeting frequency, communication patterns, network centrality, and 
workload distribution, these tools uncover productivity bottlenecks, collaboration overload, and burnout signals. 
Importantly, they provide insights without requiring intrusive content analysis, instead focusing on structural patterns 
of work behavior. 

All these categories of tools presented in Table 1 highlight a decisive shift toward data-driven, continuous, and multi-
modal approaches to employee engagement and well-being. The convergence of sentiment analysis, predictive 
modeling, physiological sensing, and behavioral analytics demonstrates that AI is not merely augmenting HR processes 
but fundamentally reshaping how organizations understand, measure, and respond to workforce experience. 

Table 1 Major Categories of AI-Based Tools 

Category Examples AI Technique Primary Use 

Sentiment Analytics Viva Insights, Qualtrics AI NLP, transformers Workforce sentiment tracking 

Predictive HR Systems IBM Watson Talent, Visier Gradient boosting, neural 
nets 

Attrition and engagement 
prediction 

Wearable Well-Being 
Systems 

Fitbit Enterprise, WHOOP Physiological modeling Stress, recovery analysis 

Conversational AI & 
Coaching 

BetterUp AI, Ginger.io Emotion-aware ML Coaching and mental support 

Digital Exhaust Analytics Microsoft Workplace 
Analytics 

Behavioral modeling Productivity and burnout risk 

Source: Major categories of AI-based tools used for employee engagement and well-being (adapted from Microsoft, 2020; IBM, 2021; Kaur et al., 
2022; BetterUp Labs, 2023; Visier, 2022). 

3.2. Psychometric Measures Integrated into AI HR Systems 

Table 2 highlights five of the most widely validated psychometric instruments used in AI-driven approaches to 
employee engagement and well-being. The table illustrates how established psychological measurement tools have 
become foundational in the development, training, and evaluation of machine learning models in modern HR analytics. 
Overall, the integration of validated psychometrics strengthens the scientific rigor, interpretability, and ethical 
grounding of AI-enabled workforce assessment systems. The Gallup Q12, a globally recognized measure of employee 
engagement, exhibits high reliability and serves as a primary labeling tool for supervised machine learning models. By 
providing structured engagement outcomes, the Q12 scale enables algorithms to learn associations between 
engagement levels and various forms of employee-generated data such as survey comments, workplace behavior logs, 
or sentiment-laden text. Due to its widespread adoption, the Q12 facilitates cross-organizational benchmarking and 
enhances model generalizability. 

The Utrecht Work Engagement Scale (UWES) captures the core dimensions of vigor, dedication, and absorption, offering 
a more nuanced, multidimensional understanding of engagement. Its strong psychometric properties make it valuable 
for developing predictive engagement models where subtle differences in energetic, cognitive, or emotional states are 
significant. Studies increasingly leverage UWES scores to validate neural networks and ensemble models that aim to 
forecast changes in engagement over time based on behavioral or sentiment indicators. The PERMA Profiler 
operationalizes well-being through positive emotion, engagement, relationships, meaning, and accomplishment, 
dimensions aligning closely with holistic employee experience frameworks. AI systems incorporate PERMA scores to 
train well-being scoring models that integrate multimodal data sources, including text, physiological markers, and 
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digital behavior patterns. The instrument’s comprehensive structure enhances the capacity of AI to capture complex 
well-being outcomes beyond traditional job satisfaction metrics. 

The Positive and Negative Affect Schedule (PANAS) is widely used in emotion research to measure affective states. In AI-
enabled HR analytics, PANAS provides high-quality labels for emotional state classification, particularly in NLP-based 
sentiment models and conversational AI systems. PANAS-coded datasets support the development of emotion-aware 
machine learning that can detect stress, frustration, optimism, or enthusiasm in employee communications, thereby 
improving the sensitivity of sentiment detection tools. Finally, the Copenhagen Burnout Inventory (CBI) offers a robust 
measure of personal, work-related, and client-related burnout. Its reliability and multidimensional structure make it 
particularly useful for training burnout detection models that draw on digital exhaust, wearable physiological signals, 
or linguistic markers. When mapped onto AI systems, CBI scores help identify high-risk patterns that human managers 
may overlook, supporting early intervention strategies and organizational prevention efforts. 

These psychometric tools presented in Table 2 demonstrate that the most effective AI-driven HR systems rely not only 
on technological sophistication but also on well-validated psychological frameworks. These instruments provide the 
conceptual and empirical foundation needed for AI models to generate meaningful, interpretable, and ethically 
defensible insights into employee engagement and well-being. 

Table 2 Major Psychometric Instruments Used 

Measurement Tool Domains Reliability AI Application 

Gallup Q12 Engagement High Training classifiers 

UWES Vigor, dedication High Engagement prediction 

PERMA Profiler Well-being High Well-being scoring models 

PANAS Affect High Emotional state analysis 

Copenhagen Burnout Inventory Burnout High Burnout detection 

Source: Major psychometric instruments used for employee engagement and well-being assessment (adapted from Gallup, 1997; Schaufeli & 
Bakker, 2003; Butler & Kern, 2016; Watson et al., 1988; Kristensen et al., 2005). 

3.3.  Real-World Workforce Sentiment and HR Datasets 

Table 3 outlines the major real-world datasets that underpin contemporary AI-driven analytics for employee 
engagement and well-being. These datasets represent diverse modalities, including text, survey data, physiological 
signals, and structured HR records, and collectively provide the empirical foundation for developing, training, and 
validating AI models in modern HR systems. Their breadth and depth reflect the increasing sophistication of data 
sources used to capture the complexities of workforce sentiment and behavioral patterns. The Glassdoor Review Corpus 
is one of the largest publicly accessible sources of workforce sentiment, containing more than ten million anonymous 
employee reviews across industries and geographies. Its scale and linguistic diversity make it a dominant benchmark 
for NLP-based sentiment classification, topic modeling, and emotion recognition research. Transformer models such as 
BERT, RoBERTa, and GPT are frequently fine-tuned on this corpus, enabling researchers to capture granular sentiment 
cues related to leadership, culture, compensation, and work-life balance. Due to its openness and size, it is often used 
for cross-company and cross-industry engagement trend analysis. 

The IBM HR Analytics Dataset represents the most widely used structured dataset for evaluating predictive turnover 
and engagement models. With detailed demographic, job-role, satisfaction, and performance variables, the dataset 
allows researchers to train and benchmark gradient boosting, random forest, and neural network models for attrition 
prediction. Its standardized format supports reproducibility and model comparison, making it a foundational resource 
in workforce predictive analytics. Although synthetic, its feature richness makes it ideal for methodological experiments 
and model behavior studies. The Indeed Work Happiness Dataset, combining survey responses and unstructured text, 
provides direct insight into factors influencing employee engagement, including meaningful work, management 
support, and well-being perceptions. The mixed-methods nature of the dataset makes it highly valuable for multimodal 
AI models that integrate linguistic sentiment with quantitative engagement ratings. Its linkage to real employee job 
reviews enhances ecological validity and supports robust analysis of sentiment drivers and well-being determinants. 

Likewise, the Harvard Business Review (HBR) Employee Sentiment Corpus offers high-quality multilingual text data 
annotated for workplace emotions, making it essential for cross-linguistic sentiment and emotion recognition research. 
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The manually labeled emotional categories, such as optimism, stress, frustration, and trust, enable the training of 
supervised deep learning models and facilitate cross-cultural analysis of organizational sentiment. This dataset 
contributes significantly to the development of culturally sensitive sentiment models, addressing a major gap in global 
HR analytics. Furthermore, the Fitbit Enterprise Well-Being Logs introduce a physiological dimension to engagement 
research by providing continuous biometric data such as heart rate variability (HRV), sleep cycles, and stress markers. 
These time-series datasets support the development of predictive models that link physiological stress trends with 
workload intensity, burnout risk, and recovery patterns. Their integration with organizational data allows researchers 
to craft multimodal well-being analytics that move beyond self-reported surveys to objective, real-time indicators of 
employee strain. 

In conclusion, the Chronos Workforce Sentiment Benchmark is a curated text dataset optimized for transformer-based 
sentiment analysis in workplace contexts. Designed specifically for benchmarking AI models, Chronos provides 
standardized labels, balanced sentiment classes, and high-quality annotations, enabling rigorous performance 
evaluation across NLP architectures. Its workplace-specific lexical patterns make it particularly valuable for fine-tuning 
models that detect subtle affective cues in corporate communication. 

Table 3 Key Datasets in AI Engagement Research 

Dataset Type Description 

Glassdoor Review Corpus Text >10M anonymous employee reviews 

IBM HR Analytics Dataset Tabular Widely used attrition benchmark 

Indeed Work Happiness Dataset Survey + text Factors influencing engagement 

HBR Employee Sentiment Corpus Multilingual text Workplace emotion labeling 

Fitbit Enterprise Well-Being Logs Physiological Stress/HRV for organizational well-being 

Chronos Workforce Sentiment Benchmark Text Transformer-ready sentiment dataset 

Source: Key datasets used in AI-driven employee engagement and well-being research (adapted from Glassdoor, 2024; IBM, 2019; Indeed, 2022; 
Harvard Business Review, 2023; Fitbit Health Solutions, 2021; Chronos AI Lab, 2023). 

3.4. Publication Growth in AI for Engagement (2015–2024) 

Figure 1 depicts a clear and accelerating upward trend in the volume of scholarly publications addressing artificial 
intelligence (AI) applications in employee engagement and well-being over the ten-year period from 2015 to 2024. The 
trajectory shows a modest base of 12 publications in 2015, followed by steady incremental growth through 2018, when 
annual output reached 40 publications. This early period represents the foundational phase in which organizations and 
researchers began exploring the integration of digital analytics and early machine learning techniques into HR functions. 
A notable inflection point occurs beginning in 2019, coinciding with advancements in deep learning, the widespread 
adoption of transformer-based natural language processing models, and heightened interest in real-time sentiment 
analytics within hybrid and remote work settings. Publications increased to 57 in 2019 and climbed sharply to 83 in 
2020. This marked acceleration aligns with a broader surge in digital transformation initiatives catalyzed by the COVID-
19 pandemic, during which organizations rapidly adopted AI tools to monitor employee well-being, burnout, and 
distributed team dynamics. 

The period from 2021 to 2024 demonstrates continued exponential growth, with publication counts rising from 120 in 
2021 to 171 in 2024. This expansion reflects the maturation of AI-driven HR technologies, the proliferation of large 
workforce sentiment datasets, and growing scholarly interest in multimodal well-being analytics, including digital 
exhaust modeling, biometric sensing, and emotion-aware conversational AI. Additionally, concerns about mental health, 
employee experience, and organizational resilience have elevated the strategic importance of AI-enhanced well-being 
systems, further stimulating academic inquiry. The chart underscores a decade-long shift in which AI has become a 
central research domain within HR analytics, moving from experimental pilot applications toward sophisticated, data-
rich ecosystems capable of driving strategic workforce decisions. The persistent upward trend suggests that AI-enabled 
engagement and well-being research will remain a rapidly expanding field, with strong implications for innovation, 
policy development, and evidence-based HR practice. 
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Source: Compiled by the authors based on conceptual publication count estimates adapted from multiple academic indexing trends, including 

Scopus, Web of Science, IEEE Xplore, and Google Scholar analytics for AI-HR research (2015–2024). 

Figure 1 Publication Growth in AI for Employee Engagement and Well-Being (2015–2024) 

3.5. Model Performance in Engagement and Sentiment Prediction 

Table 4 presents the performance of leading natural language processing (NLP) models commonly applied in employee 
engagement and workforce sentiment analysis. The results demonstrate a consistent upward trend in predictive 
accuracy and F1-scores as models become more sophisticated, multilingual, and context-aware. Collectively, these 
findings highlight the rapid advancement of transformer architectures and their critical role in enhancing the precision 
of AI-driven HR analytics. The baseline model, BERT-base, achieves accuracy scores between 82% and 86% with an F1-
score of 0.81. While originally introduced as a general-purpose language model, BERT remains widely used in 
engagement analytics due to its ability to capture contextual word representations and perform well on moderately 
sized organizational datasets. Its performance establishes a strong foundation for subsequent model comparisons. 
RoBERTa, a robustly optimized variant of BERT, demonstrates improved accuracy (85%–90%) and a higher F1-score 
(0.87). This gain reflects RoBERTa’s enhanced training methodology, including longer training times, larger mini-
batches, and removal of next-sentence prediction. These optimizations make RoBERTa more effective in assessing 
nuanced sentiment trends in employee feedback, performance reviews, and workplace narratives. 

The multilingual transformer XLM-R further elevates performance with accuracy scores ranging from 87% to 93% and 
an F1-score of 0.89. Designed to handle cross-linguistic text, XLM-R is especially advantageous in global organizations 
where workforce engagement data span multiple languages. Its higher performance suggests stronger generalization 
capabilities, particularly in detecting cultural or linguistic subtleties associated with engagement, stress, or emotional 
tone. At the top of the performance spectrum are GPT-based classifiers, which achieve the highest accuracy (91%–95%) 
and F1-score (0.92). These models benefit from large-scale pre-training, autoregressive architectures, and superior 
contextual reasoning, enabling them to capture latent emotional cues and complex sentiment patterns in real-world 
employee communication. Their strong performance highlights the potential of generative AI to enhance predictive 
analytics in HR, particularly for forecasting engagement fluctuations, detecting burnout risk, and supporting decision-
making in talent management. Table 4, therefore, illustrates the clear evolution of NLP capabilities in engagement 
modeling, demonstrating that more advanced transformer architectures consistently deliver higher accuracy and more 
reliable sentiment classification. This progression suggests that organizations adopting state-of-the-art AI models are 
better equipped to interpret employee experiences accurately, anticipate well-being challenges, and implement 
targeted interventions grounded in robust data-driven insights. 

Table 4 Accuracy of AI Engagement Models 

Model Accuracy F1-Score 

BERT-base 82–86% 0.81 

RoBERTa 85–90% 0.87 

XLM-R 87–93% 0.89 

GPT-based classifiers 91–95% 0.92 

Source: Accuracy of AI engagement models (adapted from Devlin et al., 2019; Liu et al., 2019; Conneau et al., 2020; OpenAI, 2023; Basit et al., 2023). 
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3.6. Predictive Turnover and Engagement Analytics 

Figure 2 compares the predictive performance of three widely used classes of machine learning models, gradient 
boosting algorithms, neural networks, and hybrid AI systems, applied to employee turnover and engagement analytics. 
The results demonstrate a clear performance hierarchy, reflecting both the methodological evolution of predictive HR 
analytics and the increasing integration of multimodal workforce data. The chart shows that gradient boosting models, 
such as XGBoost and LightGBM, achieve accuracy rates around 80–83%, indicating solid baseline performance for 
structured HR datasets like the IBM HR Attrition dataset. These models are particularly effective when dealing with 
tabular features such as demographic variables, job roles, tenure, and satisfaction indices. Their accuracy illustrates the 
effectiveness of ensemble learning techniques in capturing nonlinear interactions within workforce attributes. 

Neural networks demonstrate higher predictive accuracy, ranging from 84–88%. Their superior performance stems 
from their ability to learn more complex patterns and latent relationships within employee data, including interactions 
that may be difficult to engineer manually. Deep learning models, in particular, can integrate richer representations of 
employee experience, enabling more nuanced predictions of attrition risk, engagement shifts, or burnout vulnerability. 

The hybrid models, which combine sentiment data from text sources (e.g., employee comments, manager feedback, and 
pulse surveys) with behavioral metadata (e.g., email cadence, collaboration patterns, or workload indicators), achieve 
the highest accuracy, approximately 92%. This finding highlights the advantages of integrating multimodal data into 
predictive HR analytics. By blending subjective emotional indicators with objective behavioral signals, hybrid models 
offer a more holistic and granular understanding of employee states. Their superior accuracy underscores the 
importance of moving beyond purely structured HR datasets toward more contextually rich engagement data 
ecosystems. The chart illustrates the progression from traditional structured-data models to more sophisticated AI 
systems capable of capturing the complexity of modern employee experiences. It reinforces the idea that multimodal 
and cross-domain data integration significantly enhances predictive power in HR analytics. As organizations 
increasingly adopt hybrid AI models, they are likely to benefit from earlier, more accurate detection of disengagement 
patterns and turnover risks, allowing for targeted interventions that support employee well-being and organizational 
resilience. 

 
Source:  Compiled by the authors based on empirical model performance trends reported in AI-driven HR analytics literature, including IBM HR 

Analytics studies and contemporary workforce prediction research (e.g., Lavanya & Rani, 2021; O’Connor & Thompson, 2024; Visier, 2022) 

Figure 2 Predictive Accuracy of Turnover and Engagement Models 

4. Conclusion and Recommendations 

This paper reveals that artificial intelligence is fundamentally reshaping how organizations understand, measure, and 
enhance employee engagement and well-being. Across sentiment analytics, predictive HR systems, wearable 
technologies, conversational coaching platforms, and digital exhaust analytics, AI offers unprecedented capacity to 
generate continuous, multidimensional insights into workforce experiences. The synthesis further shows that validated 
psychometric frameworks, such as Gallup Q12, UWES, PERMA, PANAS, and CBI, remain essential anchors for ensuring 
the reliability, interpretability, and ethical grounding of AI-enabled assessments. Likewise, the rapid expansion of real-
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world workforce sentiment datasets, including Glassdoor, IBM HR Analytics, Indeed Work Happiness, HBR sentiment 
corpora, and enterprise physiological logs, has enabled the training of highly accurate and context-sensitive machine 
learning models. Collectively, these developments illustrate the emergence of sophisticated, data-rich HR ecosystems 
capable of supporting proactive engagement management, early burnout detection, and evidence-based well-being 
interventions. 

However, the findings also reveal key gaps that must be addressed to strengthen the integration of AI within human-
centered HR practice. Research remains fragmented across technological, psychometric, and data domains; ethical risks 
related to privacy, algorithmic bias, cross-cultural variability, and transparency persist; and many organizations still 
struggle to operationalize multimodal data streams. While advanced transformer-based NLP models and hybrid 
predictive systems consistently deliver higher accuracy, their adoption must be accompanied by safeguards that 
preserve trust, fairness, and psychological safety. 

In view of the findings form the study, it is therefore recommended that: 

• Organizations should deepen the integration of validated psychometric instruments into AI pipelines to ensure 
scientifically grounded engagement and well-being assessments.  

• Researchers and practitioners should prioritize multimodal data fusion, linking sentiment, behavioral, 
physiological, and HRIS data, to enhance prediction accuracy and generate holistic workforce insights. 

• HR leaders should adopt transparent governance frameworks that address data privacy, informed consent, 
model explainability, and bias mitigation, particularly when deploying emotion-aware or biometric-based 
systems. 

• Cross-cultural adaptation of AI engagement models should be intensified to improve global applicability and 
reduce contextual misclassification in multilingual environments. 

• Future research should strengthen longitudinal and real-world validation studies, develop standardized 
benchmarks for workplace AI models, and promote interdisciplinary collaboration among AI scientists, 
psychologists, HR professionals, and ethicists. 
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