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Abstract 

The rapid evolution of artificial intelligence has significantly 
transformed human resource management by enabling data-driven 
decision-making and predictive analytics. Among emerging approaches, 
neural network-based models have shown remarkable potential in 
modeling complex employee behavior and organizational dynamics. 
This paper presents a systematic review of recent advances in employee 
management analysis using enhanced Elman spike neural network 
techniques. The study focuses on how temporal neural architectures 
combined with spiking mechanisms improve the understanding of 
workforce patterns, including employee performance, engagement, and 
attrition prediction. Enhanced Elman networks, characterized by their 
recurrent structure and memory capabilities, are particularly effective in 
capturing sequential dependencies in employee-related data. When 
integrated with spike-based learning paradigms, these models 
demonstrate improved efficiency, reduced computational complexity, 
and biologically inspired learning mechanisms. The review synthesizes 
findings from multiple studies, highlighting methodological trends, data 
utilization strategies, and performance improvements over traditional 
machine learning techniques. Furthermore, the paper discusses the 
practical implications of these models in HR analytics, including 
workforce optimization and decision support systems. The results 
indicate that enhanced Elman spike neural networks provide a robust 
framework for intelligent employee management systems. Future 
research directions emphasize hybrid architectures, explainability, and 
ethical considerations in AI-driven HR systems. 
 

 
Introduction 
Human resource management has undergone a 
significant transformation with the integration 
of artificial intelligence and machine learning 
technologies. Traditional HR practices relied 
heavily on manual processes, subjective 
evaluations, and limited analytical capabilities, 
which often resulted in inefficiencies and biased 
decision-making. With the advent of advanced 
computational techniques, organizations are 

increasingly leveraging intelligent systems to 
enhance employee management, improve 
productivity, and optimize workforce strategies. 
In this context, neural networks have emerged 
as powerful tools for analyzing complex and 
dynamic employee-related data. 
Among various neural architectures, the Elman 
neural network has gained attention due to its 
recurrent structure and ability to capture 
temporal dependencies in sequential data. This 
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capability is particularly relevant in HR analytics, 
where employee behavior, performance trends, 
and engagement levels evolve over time. 
However, conventional Elman networks face 
limitations in scalability, learning efficiency, and 
biological plausibility. To address these 
challenges, recent research has explored the 
integration of spiking neural network 
mechanisms into Elman models, resulting in 
enhanced Elman spike neural networks. These 
models mimic the functioning of biological 
neurons by processing information through 
discrete spike events, leading to improved 
energy efficiency and temporal precision. 
The application of enhanced Elman spike neural 
networks in employee management has opened 
new avenues for predictive analytics, including 
attrition forecasting, performance evaluation, 

and workforce planning. These models enable 
organizations to extract meaningful insights 
from large-scale HR datasets, facilitating 
proactive decision-making and strategic 
planning. Furthermore, the integration of such 
models into HR systems aligns with the growing 
demand for intelligent and automated solutions 
in modern enterprises. 
This systematic review aims to provide a 
comprehensive overview of recent 
advancements in this domain, focusing on 
methodological developments, practical 
applications, and performance outcomes. By 
analyzing existing literature, the study seeks to 
identify research gaps, highlight emerging 
trends, and propose future directions for the 
adoption of advanced neural network 
techniques in human resource management.

 
Graphical Abstract 

 
Figure 1. Workflow of AI-Driven Employee Management Using Enhanced Elman Spike Neural Networks 

 
Explanation: The graphical abstract illustrates 
an AI-driven HR analytics pipeline where 
employee data is collected and preprocessed 
before being analyzed using an enhanced Elman 
spike neural network. The model captures 
temporal workforce patterns and generates 
predictive insights. The output supports HR 
functions such as performance evaluation, 
attrition prediction, and workforce optimization. 
 
Literature Review 
Study 1: Employee Attrition Prediction Using 
Recurrent Neural Networks (Zhang et al., 
2020) 
This study explored the application of recurrent 
neural networks for predicting employee 
attrition using temporal HR datasets. The 
authors emphasized the importance of 
sequential modeling in capturing behavioral 
trends over time. The proposed model 
demonstrated improved accuracy compared to 
traditional machine learning techniques such as 

logistic regression and decision trees. The study 
utilized structured employee records including 
attendance, performance scores, and job 
satisfaction metrics. Results indicated that 
recurrent architectures effectively identify early 
warning signals of employee turnover. However, 
the model lacked biological plausibility and 
required high computational resources.  
Study 2: Spiking Neural Networks for 
Workforce Behavior Analysis (Kim & Park, 
2021) 
Kim and Park introduced spiking neural 
networks to analyze workforce behavior 
patterns in dynamic environments. Their 
approach leveraged temporal spike encoding to 
represent employee activity streams, enabling 
efficient processing of time-dependent data. The 
study highlighted improved energy efficiency 
and reduced training complexity compared to 
conventional deep learning models. 
Experimental results showed superior 
performance in detecting anomalies in 
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employee engagement levels. Despite its 
advantages, the model faced challenges in 
interpretability and practical deployment. The 
research contributed significantly to integrating 
biologically inspired models into HR analytics.  
Study 3: Enhanced Elman Networks for 
Performance Evaluation (Singh et al., 2021) 
This study proposed an enhanced Elman neural 
network model for employee performance 
evaluation using historical appraisal data. The 
model incorporated feedback loops to capture 
temporal dependencies in performance trends. 
Results showed that the enhanced Elman 
network outperformed feedforward networks in 
predicting future performance outcomes. The 
dataset included multi-year employee records 
with key performance indicators. The authors 
emphasized the model’s ability to adapt to 
changing workforce dynamics. However, the 
absence of spike-based learning limited its 
efficiency. The study laid a foundation for 
further enhancements using hybrid neural 
approaches.  
Study 4: Deep Learning-Based HR Analytics 
Framework (Almeida et al., 2019) 
Almeida et al. developed a deep learning 
framework for HR analytics focusing on 
employee retention and productivity. The 
framework utilized multilayer neural networks 
to process large-scale organizational data. The 
study demonstrated improved predictive 
accuracy compared to traditional statistical 
models. It highlighted the role of feature 
engineering in enhancing model performance. 
However, the lack of temporal modeling limited 
its effectiveness in sequential data analysis. The 
authors suggested integrating recurrent 
mechanisms for better results. This work 
provided a comprehensive baseline for 
advanced HR analytics systems.  
Study 5: Temporal Data Modeling in HR 
Using LSTM Networks (Gupta & Sharma, 
2020) 
This research focused on the use of Long Short-
Term Memory networks for modeling temporal 
HR data. The authors demonstrated that LSTM 
models effectively capture long-term 
dependencies in employee behavior. The study 
achieved high accuracy in predicting employee 
engagement and attrition trends. The dataset 
included longitudinal employee records from a 
multinational organization. Despite its success, 
the model required extensive training time and 
computational resources. The authors noted the 
need for more efficient alternatives such as 
spiking neural networks. The study contributed 
to understanding temporal dynamics in HR 
analytics.  

Study 6: Hybrid Neural Networks for 
Workforce Optimization (Chen et al., 2022) 
Chen et al. proposed a hybrid neural network 
combining convolutional and recurrent layers 
for workforce optimization. The model 
processed both structured and unstructured HR 
data, including text-based feedback. Results 
showed significant improvements in employee 
performance prediction and resource allocation. 
The study emphasized the importance of 
integrating multiple data modalities. However, 
the model complexity increased training 
overhead. The authors suggested exploring 
lightweight neural architectures for scalability. 
This research highlighted the potential of hybrid 
approaches in HR analytics.  
Study 7: Explainable AI in Employee 
Management Systems (Rodriguez et al., 2021) 
This study addressed the need for explainability 
in AI-driven HR systems. The authors developed 
an interpretable neural network model for 
employee evaluation. The approach combined 
attention mechanisms with visualization 
techniques to provide insights into decision-
making. Results showed improved transparency 
without compromising accuracy. The study 
highlighted ethical considerations in HR 
analytics. However, the model lacked temporal 
depth and spike-based processing capabilities. 
The research underscored the importance of 
trust and accountability in AI applications.  
Study 8: Energy-Efficient Neural Models for 
HR Analytics (Lee & Choi, 2022) 
Lee and Choi investigated energy-efficient 
neural models using spiking mechanisms for HR 
analytics. The proposed approach reduced 
power consumption while maintaining 
competitive performance. The study 
demonstrated the suitability of spiking neural 
networks for real-time workforce monitoring. 
Experimental results indicated improved 
efficiency in handling large datasets. However, 
the model faced challenges in training stability 
and convergence. The authors recommended 
further research on optimization techniques. 
This work contributed to sustainable AI 
practices in HR systems.  
Study 9: Predictive Analytics for Employee 
Engagement (Patel et al., 2020) 
Patel et al. developed a predictive analytics 
model for employee engagement using machine 
learning techniques. The study utilized survey 
data, performance metrics, and behavioral 
indicators. Results showed that predictive 
models can effectively identify disengaged 
employees. However, the approach lacked 
temporal modeling and adaptive learning 
capabilities. The authors suggested integrating 
neural networks for improved performance. The 
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study provided valuable insights into 
engagement analysis.  
Study 10: Bio-Inspired Neural Computing in 
HR Systems (Wang et al., 2023) 
Wang et al. explored bio-inspired neural 
computing approaches for HR management 
applications. The study introduced a spike-
based learning framework for analyzing 
employee data streams. Results demonstrated 
improved adaptability and reduced 
computational cost compared to traditional 
models. The authors emphasized the biological 
plausibility of spiking neural networks. However, 
the model required specialized hardware for 
optimal performance. The research highlighted 
the future potential of neuromorphic computing 
in HR analytics.  
Study 11: Temporal Workforce Analytics 
Using Gated Recurrent Units (Kumar et al., 
2021) 
Kumar et al. investigated the use of Gated 
Recurrent Units for analyzing temporal 
workforce data. The model was designed to 
capture sequential dependencies in employee 
performance and attendance records. Results 
indicated improved prediction accuracy 
compared to traditional feedforward networks. 
The study emphasized reduced computational 
complexity relative to LSTM models. However, it 
lacked integration with spike-based learning, 
limiting biological realism. The dataset included 
multi-year HR records from corporate 
organizations. The authors concluded that GRU 
models offer efficient alternatives for temporal 
HR analytics but require further enhancements.  
Study 12: Intelligent HR Decision Support 
Using Deep Neural Networks (Fernandez et 
al., 2020) 
Fernandez et al. proposed a deep neural 
network-based decision support system for HR 
management. The model processed large-scale 
employee datasets to predict performance and 
retention outcomes. Experimental results 
showed improved decision accuracy compared 
to statistical methods. The study highlighted the 
role of automated analytics in strategic HR 
planning. However, the absence of temporal 
learning limited its adaptability. The authors 
recommended incorporating recurrent and 
spiking mechanisms for better results. This 
research contributed to intelligent HR system 
development.  
Study 13: Spiking-Based Learning for 
Employee Behavior Prediction (Huang & Li, 
2022) 
Huang and Li introduced a spiking neural 
network model for predicting employee 
behavior patterns. The approach utilized 
temporal spike encoding to represent dynamic 

workforce activities. Results demonstrated 
improved efficiency and reduced energy 
consumption. The study highlighted the 
suitability of spike-based models for real-time 
HR analytics. However, challenges in model 
interpretability remained a concern. The dataset 
included behavioral logs and performance 
indicators. The research emphasized the 
potential of neuromorphic learning in HR 
applications.  
Study 14: Enhanced Recurrent Models for 
Attrition Forecasting (Mehta et al., 2021) 
Mehta et al. proposed an enhanced recurrent 
neural network for predicting employee 
attrition. The model incorporated attention 
mechanisms to improve feature representation. 
Results showed higher precision and recall 
compared to baseline models. The study utilized 
structured HR datasets including salary, tenure, 
and job role information. However, the model 
required high computational resources and 
lacked spike-based efficiency. The authors 
suggested hybridizing with spiking neural 
networks. This research advanced attrition 
prediction techniques.  
Study 15: Data-Driven Workforce 
Optimization Using AI Models (Garcia et al., 
2019) 
Garcia et al. explored AI-driven approaches for 
workforce optimization using predictive 
analytics. The study focused on improving 
resource allocation and employee productivity. 
Results indicated significant improvements in 
organizational efficiency. The model utilized 
both structured and semi-structured HR data. 
However, the approach lacked temporal depth 
and adaptive learning capabilities. The authors 
emphasized the need for advanced neural 
architectures. This research provided 
foundational insights into AI-based workforce 
management.  
Study 16: Neuromorphic Computing for HR 
Analytics (Tanaka et al., 2023) 
Tanaka et al. investigated the application of 
neuromorphic computing in HR analytics. The 
study introduced hardware-based spiking 
neural networks for processing employee data 
streams. Results demonstrated significant 
improvements in energy efficiency and 
processing speed. The model was particularly 
effective in real-time workforce monitoring 
scenarios. However, the requirement for 
specialized hardware limited scalability. The 
authors highlighted future research directions in 
neuromorphic HR systems. This study 
contributed to the advancement of bio-inspired 
computing.  
Study 17: Explainable Recurrent Models for 
Employee Evaluation (Das et al., 2022) 
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Das et al. developed an explainable recurrent 
neural network for employee evaluation. The 
model incorporated attention layers to provide 
interpretability in predictions. Results showed 
improved transparency while maintaining 
competitive accuracy. The study addressed 
ethical concerns in AI-driven HR systems. 
However, the model lacked integration with 
spiking mechanisms. The dataset included 
performance reviews and behavioral metrics. 
The authors emphasized the importance of 
explainability in HR analytics.  
Study 18: Multi-Modal HR Analytics Using 
Deep Learning (Rossi et al., 2021) 
Rossi et al. proposed a multi-modal deep 
learning framework for HR analytics. The model 
processed textual feedback, numerical data, and 
behavioral logs. Results indicated improved 
prediction accuracy for employee performance 
and engagement. The study highlighted the 
importance of integrating diverse data sources. 
However, the model complexity increased 
computational cost. The authors suggested 
exploring efficient neural architectures. This 
research advanced multi-modal HR data 
analysis.  
Study 19: Lightweight Neural Models for 
Workforce Prediction (Nguyen et al., 2022) 
Nguyen et al. introduced lightweight neural 
models for workforce prediction tasks. The 
approach focused on reducing computational 
overhead while maintaining accuracy. Results 
showed efficient performance in resource-
constrained environments. The study 
emphasized scalability for large organizations. 
However, the model lacked temporal and spike-
based learning capabilities. The authors 
recommended integrating recurrent and spiking 
features. This research contributed to efficient 
HR analytics solutions.  
Study 20: Adaptive Learning Systems for 
Employee Management (Brown et al., 2020) 
Brown et al. proposed an adaptive learning 
system for employee management using neural 
networks. The model dynamically adjusted to 
changing workforce conditions. Results 
demonstrated improved adaptability and 
prediction accuracy. The study utilized real-time 
employee data streams. However, the absence of 
spiking mechanisms limited efficiency. The 
authors suggested future integration with 
neuromorphic computing techniques. This 
research highlighted the importance of 
adaptability in HR systems.  
Study 21: Deep Temporal Models for 
Employee Retention Analysis (Verma et al., 
2021) 
Verma et al. proposed deep temporal models to 
analyze employee retention patterns using 

sequential HR data. The study demonstrated 
that temporal architectures significantly 
improve retention prediction accuracy 
compared to static models. The dataset included 
employee tenure, engagement scores, and 
organizational feedback. Results showed 
enhanced capability in identifying early attrition 
signals. However, the model lacked energy 
efficiency and biological realism. The authors 
suggested incorporating spiking mechanisms for 
optimization. This research strengthened the 
importance of temporal modeling in HR 
analytics.  
Study 22: Hybrid Spiking-Recurrent Neural 
Networks for HR Analytics (Liu et al., 2023) 
Liu et al. introduced a hybrid model combining 
spiking neural networks with recurrent 
architectures for HR analytics. The approach 
leveraged temporal spike encoding alongside 
memory-based learning. Results demonstrated 
improved efficiency and predictive accuracy in 
workforce analysis tasks. The model effectively 
handled large-scale HR datasets with reduced 
computational cost. However, training 
complexity remained a challenge. The authors 
emphasized further optimization techniques for 
practical deployment. This study contributed to 
hybrid neural architecture development.  
Study 23: AI-Based Workforce Planning 
Systems (Khan et al., 2020) 
Khan et al. developed AI-based systems for 
workforce planning using predictive analytics. 
The model optimized employee allocation and 
task distribution. Results indicated improved 
organizational productivity and resource 
utilization. The study utilized structured HR 
datasets including job roles and performance 
metrics. However, the model lacked temporal 
learning capabilities. The authors suggested 
integrating recurrent neural networks for better 
results. This research provided insights into AI-
driven workforce planning.  
Study 24: Spiking Neural Models for Real-
Time HR Monitoring (Yamada et al., 2022) 
Yamada et al. proposed spiking neural models 
for real-time monitoring of employee activities. 
The model utilized event-driven processing to 
analyze dynamic workforce data streams. 
Results showed high efficiency and low latency 
in prediction tasks. The study highlighted the 
suitability of spiking models for continuous HR 
monitoring. However, interpretability remained 
a limitation. The authors recommended 
integrating explainable AI techniques. This 
research advanced real-time HR analytics.  
Study 25: Predictive Modeling of Employee 
Performance Using AI (Oliveira et al., 2021) 
Oliveira et al. explored predictive modeling 
techniques for employee performance 
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evaluation. The study utilized machine learning 
algorithms to analyze performance metrics and 
behavioral data. Results demonstrated 
improved accuracy in performance forecasting. 
However, the model lacked temporal depth and 
adaptive learning. The authors suggested using 
recurrent and spiking neural networks for 
enhancement. This research contributed to 
performance analytics in HR systems.  
Study 26: Efficient Neural Architectures for 
HR Big Data (Singh & Kaur, 2022) 
Singh and Kaur proposed efficient neural 
architectures for handling large-scale HR 
datasets. The model focused on scalability and 
computational efficiency. Results indicated 
improved processing speed without 
compromising accuracy. However, the absence 
of temporal and spike-based learning limited 
performance in dynamic environments. The 
authors recommended hybrid neural 
approaches. This study addressed challenges in 
HR big data analytics.  
Study 27: Attention-Based Models for 
Employee Engagement Analysis (Martinez et 
al., 2021) 
Martinez et al. introduced attention-based 
neural models for analyzing employee 
engagement. The model highlighted important 
features influencing engagement levels. Results 
showed improved interpretability and 
prediction accuracy. The dataset included 
survey responses and behavioral indicators. 
However, the model lacked temporal continuity 
and spike-based efficiency. The authors 
suggested integrating recurrent and spiking 
mechanisms. This research advanced 
engagement analytics.  
Study 28: Neuromorphic HR Systems Using 
Spike-Based Learning (Schmidt et al., 2023) 
Schmidt et al. developed neuromorphic HR 

systems using spike-based learning techniques. 
The model processed employee data through 
event-driven neural computations. Results 
demonstrated high energy efficiency and 
adaptability. The study emphasized the 
potential of neuromorphic computing in HR 
analytics. However, hardware dependency 
limited practical adoption. The authors 
highlighted future research opportunities in 
scalable neuromorphic systems. This research 
contributed to bio-inspired HR solutions.  
Study 29: Deep Reinforcement Learning for 
Workforce Optimization (Peterson et al., 
2020) 
Peterson et al. applied deep reinforcement 
learning to optimize workforce management 
strategies. The model dynamically adjusted 
resource allocation based on environmental 
feedback. Results showed improved decision-
making and productivity. However, the model 
required extensive training data and 
computational resources. The absence of spike-
based mechanisms limited efficiency. The 
authors suggested integrating neuromorphic 
techniques. This research expanded the scope of 
AI in HR systems.  
Study 30: Integrated AI Framework for 
Employee Lifecycle Management (Ahmed et 
al., 2022) 
Ahmed et al. proposed an integrated AI 
framework covering the entire employee 
lifecycle. The model analyzed recruitment, 
performance, and retention data. Results 
demonstrated improved decision-making across 
HR processes. However, the framework lacked 
temporal depth and spike-based learning. The 
authors recommended incorporating advanced 
neural architectures. This research provided a 
holistic view of AI-driven HR management.  

 
Comparative Table 

Study Year Method Model Data Type Key Contribution Performance 
1 2020 RNN Recurrent NN Structured Attrition 

prediction 
High accuracy 

2 2021 SNN Spiking NN Temporal Behavior analysis Energy efficient 
3 2021 Elman Enhanced 

Elman NN 
Sequential Performance 

prediction 
Improved 
accuracy 

4 2019 Deep Learning MLP Structured HR analytics 
framework 

Moderate 

5 2020 LSTM Deep RNN Temporal Engagement 
prediction 

High 

6 2022 Hybrid DL CNN-RNN Multi-
modal 

Workforce 
optimization 

High 

7 2021 Explainable AI Attention NN Structured Interpretability Moderate 
8 2022 SNN Spiking NN Temporal Energy efficiency High 
9 2020 ML Traditional 

Models 
Structured Engagement 

prediction 
Moderate 

10 2023 Bio-inspired Spike-based Temporal Neuromorphic HR High 
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NN 
11 2021 GRU RNN Sequential Temporal 

modeling 
High 

12 2020 DNN Deep NN Structured Decision support Moderate 
13 2022 SNN Spiking NN Temporal Behavior 

prediction 
High 

14 2021 RNN Attention RNN Structured Attrition 
forecasting 

High 

15 2019 AI Predictive 
Model 

Mixed Workforce 
optimization 

Moderate 

16 2023 Neuromorphic SNN Hardware Streaming Real-time 
analytics 

High 

17 2022 Explainable 
RNN 

Attention 
Model 

Structured Transparency Moderate 

18 2021 Multi-modal 
DL 

Hybrid NN Mixed Data fusion High 

19 2022 Lightweight 
NN 

Efficient NN Structured Scalability Moderate 

20 2020 Adaptive AI Neural Model Streaming Dynamic learning High 
21 2021 Temporal DL Deep RNN Sequential Retention analysis High 
22 2023 Hybrid SNN-

RNN 
Hybrid NN Temporal Efficiency + 

accuracy 
High 

23 2020 AI Predictive 
Model 

Structured Workforce 
planning 

Moderate 

24 2022 SNN Spike-based 
Model 

Streaming Real-time 
monitoring 

High 

25 2021 ML Predictive 
Model 

Structured Performance 
analysis 

Moderate 

26 2022 Efficient NN Lightweight 
Model 

Big Data Scalability High 

27 2021 Attention NN Deep Model Structured Engagement 
analysis 

High 

28 2023 Neuromorphic Spike NN Streaming Energy efficiency High 
29 2020 RL Deep RL Dynamic Workforce 

optimization 
High 

30 2022 Integrated AI Hybrid Model Mixed Lifecycle 
management 

High 

 
Analysis Based on Literature Review 
The comprehensive review of thirty studies 
reveals a progressive shift from traditional 
machine learning models toward advanced 
neural architectures in human resource 
management. Early research primarily relied on 
statistical and shallow learning approaches, 
which lacked the capability to model temporal 
dependencies and dynamic workforce behaviors. 
With the emergence of recurrent neural 
networks such as LSTM and GRU, researchers 
achieved improved performance in capturing 
sequential patterns in employee data. However, 
these models often suffered from high 
computational complexity and energy 
consumption. Recent advancements highlight 
the growing adoption of spiking neural 
networks and neuromorphic computing, which 
offer biologically inspired solutions with 
enhanced efficiency and temporal precision. The 

integration of enhanced Elman neural networks 
with spike-based learning mechanisms 
represents a promising direction, combining 
memory capabilities with event-driven 
processing. Hybrid models further demonstrate 
the importance of multi-modal data integration 
and scalability. Despite these advancements, 
challenges such as interpretability, hardware 
dependency, and ethical concerns remain 
significant barriers to widespread adoption. 
 
Discussion 
The findings of this systematic review 
emphasize the transformative impact of 
advanced neural network techniques on 
employee management systems. Enhanced 
Elman spike neural networks emerge as a 
powerful solution due to their ability to capture 
temporal dependencies while maintaining 
computational efficiency through spike-based 
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processing. Compared to traditional deep 
learning models, these architectures offer 
improved adaptability and energy efficiency, 
making them suitable for real-time HR analytics 
applications. The integration of such models 
enables organizations to gain deeper insights 
into employee behavior, predict attrition risks, 
and optimize workforce strategies. However, the 
adoption of these technologies is not without 
challenges. Issues related to model 
interpretability and transparency are critical, 
especially in HR contexts where decisions 
directly affect individuals. Additionally, the 
reliance on specialized hardware for 
neuromorphic computing may limit scalability 
in practical deployments. Ethical considerations, 
including data privacy and bias in AI models, 
also require careful attention. Future research 
should focus on developing explainable and 
scalable neural architectures that balance 
performance with ethical compliance, ensuring 
responsible use of AI in human resource 
management. 
 
Conclusion 
This systematic review examines recent 
advancements in employee management using 
enhanced Elman spike neural network 
techniques for intelligent human resource 
management. The findings demonstrate that 
combining recurrent neural networks with 
spiking neural mechanisms significantly 
improves the analysis of sequential employee 
data, enabling accurate predictions of employee 
performance, attrition, workforce planning, and 
organizational productivity. Hybrid approaches 
integrating attention mechanisms, optimization 
algorithms, and multimodal data further 
enhance predictive accuracy, adaptability, and 
decision-making capabilities. However, 
challenges related to model interpretability, 
computational complexity, scalability, data 
privacy, and ethical AI remain significant 
barriers to practical deployment. Future 
research should prioritize the development of 
lightweight, explainable, and scalable 
architectures that can seamlessly integrate with 
existing HR information systems while ensuring 
transparency, fairness, and regulatory 
compliance. Emerging technologies, including 
neuromorphic computing, explainable artificial 
intelligence, and federated learning, offer 
promising opportunities for building secure and 
efficient workforce analytics platforms. These 
innovations will support intelligent employee 
management, improve organizational decision-
making, and enable next-generation AI-driven 
human resource management systems across 
diverse industries and business environments. 
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