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Introduction:-

The commercial environment is undergoing profound alterations attributed to emerging technologies, thereby
escalating the imperative to equip both the workforce and entrepreneurs with digital competencies and skills
requisite for adapting to the dynamic requirements of the contemporary business milieu. As advancements in
artificial intelligence revolutionize various industries, the demand for digitally literate professionals who can
comprehend, implement, and manage Al technologies significantly intensifies. Simultaneously, business education
faces novel challenges to adapt and equip students with relevant competencies for the current business landscape.
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However, while Al has long been recognized for its transformative potential in business operations, the advent of
generative Al (GenAl) introduces an additional layer of complexity, necessitating a comprehensive examination of
its lasting effects on educational outcomes and skill development within the realm of business education.

Literature Survey:
The artificial intelligence-integrated business and management education is in its highest peakamongst research
community. Some recent articles for its literature surveyhave been analyzed here.

Table 1: Literature Study

Author/Article Details Key Findings Domain of Study

Solorzano et al., 2024 e Bibliometric analysis of Al's educational impact. Learning analytics
e Examines adaptive learning and personalized
instruction methods.

Huo & Siau, 2024 e  The paper discusses generative Al's transformative | Generative Al
opportunities in business education.

e Also emphasizes knowledge  acquisition,
intelligent co-ideation, and personalized learning,
but does not specifically address leveraging
different Al and machine learning algorithms to
enhance productivity in business and management
education.

Xu, 2024 e The paper discusses the integration of Al tools like | Comprehensive analysis
ChatGPT in business education, emphasizing the
need to adapt teaching methodologies and
assessment strategies to enhance learning
outcomes, thereby improving productivity and
relevance in the evolving educational landscape.

Dey, S. & Sahoo, B. B. e Vital role of Al and ML in educational framework | Intelligent education
2025 with key algorithms. platform and AI/ML
e Focuses on current challenges analytics

Comparative Analysis of Different ML algorithms:

Artificial Intelligence enhances the creation of tailored educational paths for each student, ensuring that the learning
framework is constantly adjusted to meet the varying needs and learning styles of every individual. The ability of Al
to analyze large datasets, identify trends, and provide immediate feedback and adjustments is vital for its application
in this area; in this segment, we will explore: student profiling, the creation of adaptable learning routes, and the
systems for ongoing evaluation and feedback, along with a detailed examination of a mathematical model that
clarifies the connection between these processes.

Several applications include:

=  Maintaining and updating student profiles using Al.

=  QGeneration of adaptive learning pathways.

=  Mechanisms for continuous assessment and feedback.
»  Personalized learning experiences.

» Rapid and intelligent content creation.

*  Educational gamification.

= Al for writing assistance and language processing.

* Al driven intelligent tutoring system.

= Automated and effective grading and assessment
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Table 2: ML Algorithm comparison in Business and Management Education.
Algorithm Key Details Practical Application
Linear regression It models the relationship between | Risk Management,Productivity
a dependent variable and one or | forecasting
more independent variables by
fitting a linear equation to
observed data.

Logistic regression Logistic regression is applied in | Fraud Detection
scenarios involving binary
classification issues. The

likelihood of a binary result is
determined using one or more
predictor variables.

Support Vector Machines(SVM) Support Vector Machines are | Text classification, Image recognition
robust algorithms employed for
classification and regression tasks.
They identify the  optimal
hyperplane that maximizes the
separation  between  various

classes.
K-Nearest Neighbors K-Nearest Neighbors is an | Anamoly detection
uncomplicated, = non-parametric

algorithm  utilized for both
classification and regression tasks.
It designates a class to a data point
by considering the predominant
class among its  k-nearest
neighbors.

Neural networks Neural networks represent a | Image recognition, Fraud detection
collection of algorithms inspired
by the human brain, utilized for
classification and regression tasks.
They are composed of layers of
interconnected nodes (neurons)
that analyze data and acquire
knowledge from it.

Result Analysis:

The comparative evaluation of machine learning algorithms in the context of business and management education
reveals distinct strengths and limitations across different approaches. Each algorithm demonstrates unique
capabilities in handling educational data, supporting adaptive learning, and enhancing decision-making processes.

The analysis can be summarized as follows:

Linear Regression:-

Strengths: Simple, interpretable, and effective for trend analysis and forecasting.

Limitations: Limited in handling non-linear relationships and complex educational datasets.
Result: Best suited for productivity forecasting and risk management in business education modules.
Logistic Regression:-

Strengths: Efficient for binary classification tasks such as pass/fail predictions or fraud detection.
Limitations: Restricted to categorical outcomes and less effective in multi-class scenarios.
Result: Valuable for assessment systems where binary outcomes are predominant.

Support Vector Machines (SVM):-

Strengths: High accuracy in classification tasks, robust in handling high-dimensional data.
Limitations: Computationally intensive and less scalable for very large datasets.
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o Result: Effective in text classification (e.g., analyzing student feedback) and image recognition tasks in
educational gamification.

e K-Nearest Neighbors (KNN):-

o Strengths: Easy to implement, intuitive, and effective for anomaly detection.

o Limitations: Sensitive to noisy data and computationally expensive with large datasets.

o Result: Useful for detecting irregular student performance patterns and personalized learning pathways.

e Neural Networks:-

o Strengths: Highly flexible, capable of modeling complex non-linear relationships, and powerful in pattern
recognition.

o Limitations: Requires large datasets, significant computational resources, and careful tuning to avoid
overfitting.

o Result: Most effective for advanced applications such as intelligent tutoring systems, fraud detection, and
adaptive content creation.

Comparative Insights:-

e Simpler algorithms (Linear and Logistic Regression) provide interpretability and ease of use, making them
suitable for foundational applications in management education.

e Advanced algorithms (SVM, KNN, Neural Networks) offer greater adaptability and precision, but require more
resources and expertise.

e Neural networks emerge as the most promising for long-term integration into Education 5.0 frameworks due to
their scalability and ability to personalize learning experiences.

e A hybrid approach—combining regression models for forecasting with neural networks for adaptive learning—
appears to be the most effective strategy for business and management education.

e —
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import matplotlib.pyplot as plt
import numpy as np

# Define ML algorithms
algorithms = [
"Linear Regression”,
"Logistic Regression”,
"Decision Tree",
"Random Forest",
NSVMN,
"KNN",
"Neural Network"

/

# Criteria for comparison (scale: 1 = low, 5 = high)

# Values are illustrative based on typical business use cases
accuracy = [3,4,4,5, 5,4, 5]

interpretability = [5, 4, 4, 3, 2, 3, 1]

training time =[5, 4, 4, 3, 2, 3, 1] # Higher = faster
scalability = [4, 4, 3, 4, 3, 2, 5]

# Combine into a matrix
data = np.array([accuracy, interpretability, training_time, scalability])

# Radar chart setup
labels = ["Accuracy”, "Interpretability”, "Training Speed", "Scalability"]
num_vars = len(labels)
angles = np.linspace(0, 2 * np.pi, num_vars, endpoint=False).tolist()
angles += angles [:1] # Close the loop
# Plot each algorithm
plt.figure(figsize= (10, 8))
for i, algo in enumerate(algorithms):
values = data [:i]. tolist ()
values += values [:1] # Close the loop
plt.polar(angles, values, label=algo, alpha=0.25)
plt.polar(angles, values, alpha=0.7)
# Add labels
plt.xticks(angles [: -1], labels)
pltyticks(range (1, 6), color="grey", size=8)
pltylim(0, 5)
plt.title("Comparison of ML Algorithms in Business & Management", size=15, y=1.1)
plt.legend(loc="upper right', bbox_to_anchor= (1.3, 1.1))
plt.show()

Here’s a clear tabular comparison of the machine learning algorithms based on the criteria defined:
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Comparison of ML Algorithms in Business & Management

@ Q &

Algarithm Accuracy Interpretability | Training Speod Scalability
Linear Regressian 3 5 5 4
Logistic Regression F | 4 4 4
Decision Traa 4 4 4 3
Random Forest 5 3 3 4
SWM 5 2 2 3
G 4 3 3 b
Miiiral Metwork 5 1 1 5

Figure 1: Comparison Table
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Figure 2: Comparison Graph

Conclusion:-

The integration of Al within the education sector is set to enhance productivity and efficiency for both students and
educators.Numerous Al-driven services can be incorporated into the educational framework. As discussed in this
chapter, this integration will undoubtedly aid in addressing the challenges associated with establishing a sustainable
educational environment. Education 5.0 will fully embed Al into its framework, rendering it significantly more
efficient and appealing compared to traditional systems. This chapter explores the fundamental concept of an
education system linked to ALIt is also intended to incorporate various AI/ML techniques within the educational
framework, resulting in a more effective learning experience. The educational revolution and its ongoing research
are certainly the focal points of this chapter, as the constructive integration of Al into the existing domain is further
analyzed.
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