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Abstract.  This study examines the influence of knowledge acquisition and knowledge application 

on employee performance and retention in digital organizations. In the era of rapid technological 

advancement, organizations increasingly rely on effective knowledge management practices to 

remain competitive. Knowledge acquisition refers to the process of obtaining relevant information, 

skills, and insights, while knowledge application involves the effective use of that knowledge in daily 

tasks and decision-making. This research aims to analyze how these two factors contribute to 

improving employee performance and enhancing retention rates.A quantitative research approach 

was employed using survey data collected from employees working in digital-based organizations. 

Statistical analysis was conducted to evaluate the relationships between knowledge acquisition, 

knowledge application, employee performance, and retention. The findings indicate that both 

knowledge acquisition and knowledge application have a significant positive impact on employee 

performance. Furthermore, the effective application of knowledge plays a crucial role in increasing 

employee retention by fostering job satisfaction and organizational commitment.The results suggest 

that organizations should invest in continuous learning opportunities and create environments that 

encourage knowledge sharing and practical implementation. By strengthening knowledge 

management practices, digital organizations can improve overall performance and reduce 

employee turnover, ensuring long-term sustainability and competitiveness. 
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INTRODUCTION 
In the era of rapid digital transformation, organizations are increasingly dependent on knowledge as a 

critical asset to maintain competitiveness and sustainability. Digital organizations operate in highly 

dynamic environments where continuous learning, innovation, and adaptation are essential. As a result, 

effective knowledge management practices have become a key factor in enhancing organizational 

performance and ensuring long-term success (Nonaka, 2009). Among these practices, knowledge 

acquisition and knowledge application play a crucial role in shaping how employees contribute to 

organizational goals. Knowledge acquisition refers to the process through which individuals and 

organizations obtain new information, skills, and insights from both internal and external sources (Gold et 

al., 2001). Meanwhile, knowledge application involves the effective use of acquired knowledge in 

performing tasks, solving problems, and making decisions. When employees are able not only to acquire 

but also to apply knowledge effectively, they are more likely to perform better and adapt to changing work 
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demands (Alavi & Leidner, 2001). This, in turn, can influence their level of job satisfaction and 

commitment to the organization. 

Employee performance and retention are two important indicators of organizational success, especially 

in digital environments where competition for skilled talent is high. Organizations that fail to manage 

knowledge effectively may experience decreased productivity and higher turnover rates (Davenport & 

Prusak, 1998). Therefore, understanding the relationship between knowledge acquisition, knowledge 

application, employee performance, and retention is essential. This study aims to examine the influence of 

knowledge acquisition and knowledge application on employee performance and retention in digital 

organizations, providing insights into how knowledge management practices can support organizational 

effectiveness. 

 

LITERATURE REVIEW 
Knowledge Management 

Knowledge management is a systematic process of creating, acquiring, sharing, and applying knowledge 

within an organization to enhance performance and achieve strategic goals. In digital organizations, 

knowledge management plays a crucial role in supporting innovation, efficiency, and competitiveness. 

Organizations that effectively manage knowledge resources are better positioned to respond to rapid 

technological changes and dynamic market conditions (Nonaka, 2009). 

 

Knowledge Acquisition 

Knowledge acquisition refers to the process of obtaining knowledge from various sources, both internal 

and external. This includes learning through training, experience, collaboration, and access to information 

systems. Effective knowledge acquisition enables employees to continuously develop their skills and 

competencies, which is essential in digital environments that require adaptability and continuous learning 

(Gold et al., 2001). 

 

Knowledge Acquisition 

Knowledge application is the process of utilizing acquired knowledge in practical situations, such as 

completing tasks, solving problems, and making decisions. It is a critical stage in knowledge management 

because it transforms knowledge into tangible outcomes. Employees who are able to effectively apply 

knowledge tend to demonstrate higher productivity, creativity, and problem-solving abilities (Alavi & 

Leidner, 2001). 

 

Employee Performance 

Employee performance refers to the level of achievement of tasks and responsibilities assigned to 

individuals within an organization. It is influenced by various factors, including skills, motivation, and 

access to relevant knowledge. High levels of knowledge acquisition and application contribute positively 

to employee performance by enabling individuals to work more efficiently and effectively in achieving 

organizational objectives (Alavi & Leidner, 2001). 

 

Employee Retention 

Employee retention is the organization’s ability to retain its employees over time. In digital organizations, 

retaining skilled employees is a major challenge due to high competition in the labor market. Effective 

knowledge management practices, particularly knowledge acquisition and application, can increase job 

satisfaction, organizational commitment, and ultimately reduce employee turnover (Davenport & Prusak, 

1998). 

 

Relationship Between Variables 

Previous studies indicate that knowledge acquisition and knowledge application have a significant impact 

on employee performance and retention. Knowledge acquisition enhances employees’ capabilities, while 

knowledge application ensures that these capabilities are effectively utilized. Together, they contribute to 
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improved performance and increased retention, making them critical factors in the success of digital 

organizations (Nonaka, 2009) (Gold et al., 2001) (Alavi & Leidner, 2001) (Davenport & Prusak, 1998). 

 

METHODS 
Research Design 

This study uses a quantitative research approach to analyze the influence of knowledge acquisition and 

knowledge application on employee performance and retention in digital organizations. The research also 

applies machine learning techniques using the Random Forest algorithm to identify patterns and 

relationships between variables. Quantitative methods are considered effective for analyzing numerical data 

and testing relationships among variables systematically (Creswell & Creswell, 2017). 

 

Data Source 

The dataset used in this study was obtained from a public dataset related to employee development and 

organizational performance. The dataset contains information regarding employee training, work 

experience, educational background, and other factors associated with knowledge management practices.         
 

Data Preprocessing 

Several preprocessing techniques were applied before building the model. Missing values in numerical data 

were replaced using median values, while categorical data were filled using mode values. Furthermore, 

categorical variables were transformed into numerical form using Label Encoding to support machine 

learning analysis (Géron, 2022). 

 

Feature Selection 

The independent variables in this study include factors related to knowledge acquisition and knowledge 

application, while the dependent variables focus on employee performance and retention indicators. Feature 

selection was conducted to identify the most relevant variables affecting the prediction results. 

 

Data Splitting 

The dataset was divided into training data and testing data using the train-test split method. Approximately 

80% of the data was used for training and 20% for testing to evaluate model performance objectively (Hastie 

et al., 2009). 

 

Random Forest Model 

The Random Forest Classifier algorithm was implemented in this study because of its effectiveness in 

classification tasks and its ability to handle complex datasets with high accuracy. Random Forest combines 

multiple decision trees to improve prediction performance and reduce overfitting problems (Breiman et al., 

1984). 

 
Figure 1. Random Forest 

The figure illustrates the working process of the Random Forest algorithm, which is an ensemble learning 

method used for classification and regression tasks (Breiman, 2001). The process begins with the training 
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dataset, where multiple bootstrap samples are created through random sampling. Each sample is then used 

to build separate decision trees. 

After all decision trees generate predictions, the Random Forest algorithm combines the results using a 

majority voting method for classification or averaging for regression. The final prediction is determined 

based on the combined outputs from all trees. This approach helps improve prediction accuracy and reduce 

overfitting compared to a single decision tree (Géron, 2022). 

 

Model Evaluation 

The model performance was evaluated using several metrics, including accuracy score, precision, recall, 

F1-score, confusion matrix, and ROC curve analysis. These evaluation techniques were used to measure 

the effectiveness and reliability of the classification model (Hao & Ho, 2019). 

 

Data Visualization 

Visualization techniques such as confusion matrix heatmaps and feature importance charts were used to 

present the analysis results clearly and improve interpretation of the findings. 

 

RESULTS AND DISCUSSION 
Model Evaluation 

The evaluation process in this study was conducted using several performance metrics, namely accuracy, 

precision, recall, and F1-score. These metrics were calculated based on the confusion matrix to determine 

the effectiveness of the Random Forest classification model.  

Confusion Matrix 

Actual Class Predicted Positive Predicted Negative 

Positive True Positive (TP) False Negative (FN) 

Negative False Positive (FP) True Negative (TN) 

Tabel 1. Confusion Matrix 

Confusion Matrix Analysis 

The figure above presents the Confusion Matrix generated from the Random Forest classification model. 

A confusion matrix is used to evaluate the performance of a classification model by comparing actual values 

with predicted values (Hao & Ho, 2019). 

 

Figure 2. Confusion Matrix 
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The matrix shows that: 

 2574 data instances were correctly classified as class 0 (True Negative).  

 368 data instances were correctly classified as class 1 (True Positive).  

 306 data instances were incorrectly predicted as class 1 when the actual class was 0 (False 

Positive).  

 584 data instances were incorrectly predicted as class 0 when the actual class was 1 (False 

Negative).  

The results indicate that the model performs better in predicting class 0 compared to class 1. The relatively 

high number of false negatives suggests that the model still has difficulty identifying some positive cases 

correctly. However, overall, the confusion matrix demonstrates that the Random Forest model achieved 

good classification performance. 

Accuracy 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑇𝑃 + 𝑇𝑁

𝑇𝑃 + 𝐹𝑃 + 𝑇𝑁 + 𝐹𝑁
 

 

Accuracy measures the proportion of correctly classified instances among all predictions. In this study, the 

Random Forest model achieved an accuracy score of 0.7677 (76.77%), indicating a reasonably good overall 

classification performance. However, accuracy alone may be misleading in imbalanced datasets, as it can 

be dominated by the majority class (Hao & Ho, 2019). 

Precision 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
 

Precision indicates how many of the predicted positive instances are actually correct. For class 0.0, the 

precision is 0.82, while for class 1.0 it is 0.55. This shows that the model performs better in correctly 

predicting class 0 compared to class 1 (Powers, 2020). 

Recall 

𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
 

Recall measures the model’s ability to identify all actual positive instances. The recall for class 0.0 is 0.89, 

while for class 1.0 it drops to 0.39, indicating that the model struggles to correctly detect class 1, which 

may represent the minority class (Sokolova & Lapalme, 2009; Powers, 2020).  

F1-Score 

𝐹1-𝑆𝑐𝑜𝑟𝑒 = 2 ×
𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 × 𝑅𝑒𝑐𝑎𝑙𝑙

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 + 𝑅𝑒𝑐𝑎𝑙𝑙
 

The F1-score represents the harmonic mean of precision and recall, providing a balance between the two 

metrics. The F1-score for class 0.0 is 0.85, while for class 1.0 it is 0.45, indicating strong performance on 

class 0 but weaker performance on class 1 (Powers, 2020). 
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Classification Report 

Class Precision Recall F1-Score Support 

0.0 0.82 0.89 0.85 2880 

1.0 0.55 0.39 0.45 952 

Tabel 2. Classification Report 

 

Metric Value 

Accuracy 7.677 

Macro Average F1-Score 0.65 

Weighted Average F1-Score 0.75 

Tabel 3. Classification Report 

Classification Result Range 

Metric Value Interpretation 

Accuracy 7.677 Good classification performance 

Precision (Class 0.0) 0.82 High prediction precision 

Precision (Class 1.0) 0.55 Moderate prediction precision 

Recall (Class 0.0) 0.89 Very good detection capability 

Recall (Class 1.0) 0.39 Low detection capability 

F1-Score (Class 0.0) 0.85 Strong model balance 

F1-Score (Class 1.0) 0.45 Moderate model balance 

Tabel 4. Classification Result Range 

The evaluation results indicate that the Random Forest algorithm performs effectively in predicting 

employee performance and retention. However, the lower recall value for class 1.0 suggests that further 

model optimization may still be required. The performance of the Random Forest model was evaluated 

using several classification metrics, including accuracy, precision, recall, and F1-score (Breiman, 2001). 
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Feature Importance Analysis 

 

Figure 3. Feature Importance Analysis 

The figure above shows the feature importance results generated using the Random Forest algorithm. 

Feature importance is used to identify which variables have the greatest influence on the prediction model 

(Breiman, 2001). 

Based on the chart, enrollee_id, training_hours, and city_development_index have the highest 

importance scores, indicating that these variables contribute the most to predicting employee performance 

and retention. In contrast, variables such as gender, major_discipline, and relevent_experience show 

lower importance scores, meaning they have less influence on the model predictions. 

The results indicate that training activities, work experience, and organizational development factors play 

an important role in supporting employee performance and retention in digital organizations. 

CONCLUSIONS 

This study concludes that knowledge acquisition and knowledge application significantly influence 

employee performance and retention in digital organizations. Employees who continuously acquire and 

apply knowledge effectively tend to demonstrate better productivity, adaptability, and organizational 

commitment. 

The implementation of the Random Forest algorithm also proved effective in analyzing employee-related 

outcomes, achieving an accuracy score of 76.77%. The findings highlight the importance of effective 

knowledge management practices in improving organizational sustainability and reducing employee 

turnover. 

Organizations are encouraged to invest in continuous learning programs, training activities, and knowledge-

sharing environments to strengthen employee performance and retention in the digital era. 
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