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ARTICLE INFO ABSTRACT

Management education cannot afford to remain bereft of computer science in the age
of the digital. Integration of computer science in management education is important
so as to improve decision making skills. Referred in this research: A framework using
Accepted: 18 Feb 2025 grtificial intelligence (AI), machine learning, gamification and data driven analytics
to enhance strategic thinking in management studies. The study examines four main
algorithms i.e. Decision Trees, Random Forest, Support Vector Machine (SVM) and
Artificial Neural Network (ANN) to figure out which one best suits in predictive
decision making. The experimental results also show that ANN has the maximum
accuracy of 92.3%, Random Forest (89.5%), SVM (86.7%), and Decision Tree
(83.2%). The comparative analysis with existing methodologies argues that the
enhancement of decision efficiency by 15% across management education can be
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achieved by integrating AI driven models. This findings show that AI powered
learning tools, enterprise architecture frameworks and simulation based training
constitute much more in business environment for data driven decision making.
According to the study, management education will flip with the addition of adaptive
AI models, predictive analytics, and gamified learning, which can transform it to
become more interactive, analytical and industry related. Personalized AI driven
educational systems should be further optimized and are subject to future research.

Keywords: Computer Science in Management, AI-Driven Decision-Making,
Machine Learning in Education, Gamification, Predictive Analytics

I. INTRODUCTION

Merging computer science with management education is as critical today as it really is in the digital
world where decisional abilities are necessary for making better decisions. It is of high importance for
future managers to be technologically competent in artificial intelligence, big data analytics and
machine learning because those are the paradigms of business nowadays. Traditional management
education, which usually involves mostly theoretical knowledge and case studies, often lacks
computational and analytical skills of data driven decision making [1]. A need therefore exists for a new
framework that simultaneously applies computer science lessons into management education that
enables the professional to cope with business environments characterized by complexity [2]. This is
because industries like finance, healthcare, marketing and supply chain management are increasing
using data driven approaches and therefore computational thinking plays a vital role in managerial roles
[3]. Now decision making is not only based on intuition and previous experinces but on predictive
analytics, automation, artificial intelligence. Now the pain lies with business leaders who are tasked to
interpret big data, build algorithms for problem solving and use digital tools to optimize business
processes and develop innovation. Managers who did not have a strong foundation in computer science
may struggle to leverage technology in their decisions not as efficient as they could. The goal of this
research is to build on the gap between computer science and management education so that students
get a combination of technical proficiency and managerial expertise. Future leaders can gain greater
analytical capabilities by adding programming, data analytics, artificial intelligence, and decision-
support systems to business curricula. It will also examine the problem of how to integrate computer
science in management education and the way to develop the curriculum. By the way, this research
strives to show that an interdisciplinarity can help to make more informed, faster, and more strategic
decisions in the digital age. It sets businesses to increase operational efficiency, encourage innovation
and retain market leadership as it empowers managers with computational skills more so in a
competitive and evolving global market.

II. RELATED WORKS
In recent years, there has been a lot of arguments for the integration of computer science in education
and not only in fields like management, science and digital literacy but perhaps all. Researchers have
introduced the various challenges, methodologies, and technological advancements pertaining to
educational outcomes and decision making skills. In this section, the previous studies in the field of
computer science education, development of digital skills, artificial intelligence (AI), gamification, and
educational innovations that are related to improving the management decision in digital age are
reviewed.
Challenges in STEM and Digital Education
Numerous challenges have surfaced in respect to what is now referred as Science, Technology,
Engineering, Arts, and Mathematics (STEAM) education. A study which involves look at the difficulty
of training mathematics teachers to Cape Verde and the necessity of the integration of material for
digital tools in STEM education to enhance problem solving and analytical abilities has been one [15].
Another study was conducted to understand university staffs’ digital literacy and the influencing factors
for their ability to use digital technologies appropriately in academic settings [18]. This study points out
that digital competence is an essential component of modern managerial education and it requires
structured computer science training programs.
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Educational Initiatives for Digital Decision-Making

Recently, researchers have focused on improving ethical decision making skills and learning
motivation. Another example was a study of which investigated how sustainability focused educational
initiatives affect the abilities of teachers to make decisions, the results of which showed that the
structured training on digital tools and ethical frameworks were found to significantly enhance their
problem solving capacity [16]. Another study also looked at the preparation to grasp Education 4.0
among the computer science teachers where there were gaps in digital skills that need to be addressed
to make an appropriate decision in the 21st century workforce [22]. Integration of computer science
into education exposes students to these basic skills that are essential for those in management, thus
reinforcing the claim that computer science must be integrated into the education system.

Artificial Intelligence and Gamification in Education

Artificial intelligence (AI) has also been applied and used in education, and so have the teaching of
immersive technologies and gamification. A serious games and Al and neurotechnologies, systematic
review demonstrated their potential in training cognitive and meta skills that are vital for modern
industries [21]. The other study provided evidence on how game thinking and gamification strategies
were also effective for nursing education by facilitating learning through engagement [26]. On the basis
of these findings, gamified and AI driven learning environment may benefit management students
through real world simulations and AI powered learning models to improve their decisions capabilities.
Digital Training Models for Professionals

New training models have been developed directed to the demand of new digital competencies in
professional education. A digital training model for Education 4.0 was studied for health professionals
in Education 4.0, which would match the complexity of the modern workforce [19]. The study suggest
the mixing of machine learning and AI driven analytics with the training programs to enable
professionals to switch to digital transformation. Just like a similar approach can be used in
management education to increase the skill of decision making with by the use of AI-driven business
simulations and data analytics platforms.

Educational Robotics and Computational Learning

As a support for computer science courses, educational robotics was studied. Another study proposed
robotic based learning strategies, which had an improvement of students’ computational thinking and
problem solving abilities [20]. As robotics and automation become a more staple in how business
operations run, management students need to be able to think computationally in order to help plan
strategically and operate efficiently.

AI and Learning Tools in Management Education

Al driven learning tools have integrated well into management education. An examination of the
competence in Al in health management education by studying the students of ChatGPT for learning
and decision making simulation [24]. AT tools turned out to significantly boost students' training and
ability to establish, make conclusions based on, assess, and consider large volumes of data so as to make
decisions. This implies that AI powered learning environments can effectively train future managers
about data driven decision making.

Co-Creation and Digital Gamification in Urban Planning

A study further investigated the use of digital gamification and co-creation for urban design, where the
participants participate in AI driven simulations to optimize city planning and resource allocation [25].
This research shows how the use of Al based simulations and serious games can enhance strategic
thinking from which a skill can be transferred directly to management education with strong potential.
Enterprise Architecture for Career and Job Compatibility

Research on the development of web based job and career compatibility systems using enterprise
architecture frameworks is going in this direction. One such study was presented of a federal enterprise
architecture framework for career decision making and job placement which shows how data driven
approaches improve career guidance and workforce alignment [23]. This is in line with the aim to
incorporate computer science to the management education through data driven career analytics and
decision making frameworks.
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Technology in Mathematics, Science, and Management Education
The review of an international conference on mathematics, science and technology education shows
that digital technologies re-shape education at various levels [17]. We stressed that computational
learning models are highly important in building skills across all other disciplines, particularly in
management.

III. METHODS AND MATERIALS

Data Collection and Sources

The analysis in this research makes use of secondary data sources to assess how well computer science
can be integrated into management education. Data includes business school case studies, industry
reports on digital decision making and academic publications in computational techniques in
management [4]. The quantitative data involve the management students and professionals’ survey
response on how proficient they are in data analytics, artificial intelligence (AI), and decision support
systems. Performance metrics from business simulations and decision making software will also be
analyzed in order to evaluate the effect of computational techniques on managerial efficiency.

The study also includes datasets pertaining to decision making processes like financial forecasting data,
consumer behaviour, business process optimization data. By means of this thesis, four computational
algorithms implementing and evaluating for decision making in management by using these datasets
will be carried out like as Decision Tree Algorithm; Support Vector Machine (SVM); K Means
Clustering; Genetic Algorithm [5].

Algorithms for Enhancing Decision-Making in Management

1. Decision Tree Algorithm

Supervised learning algorithm which is used for classification and regression task is Decision Tree.
Decision trees are used in management education for strategic planning, risk assessment and decision
support system. The algorithm divides data into branches on some key decision criteria and creates a
tree structure from the nodes, which represent decision rules [6].

“1. Select the best feature to split the
data using Information Gain or Gini
Index.
2. Create a node and assign the best
feature as its decision criteria.
3. Split the dataset based on the
selected feature.
4. Recursively apply the algorithm to
create sub-nodes until:

- All samples belong to the same
class.

- No more features are left for
Jurther splitting.
5. Assign the majority class label to
leafnodes.”

Table 1: Example Decision Tree for Loan Approval
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Applic | Credit | Income | Loan

antID | Score | Level Approve
d?

101 750 High Yes

102 600 Medium | No

103 700 Low No

104 800 High Yes

2. Support Vector Machine (SVM)

SVM is a quick and easy to implement classification algorithm at hand to do decisions by finding the
most perfect hyperplane to classify data points. One of the most important applications of it is in
financial risk assessment, customer segmentation and business forecasting [7].

“1. Select a dataset with labeled
classes.

2. Map data into a high-dimensional
space using a kernel function.

3. Identify the optimal hyperplane
that maximizes the margin between
two classes.

4. Adjust supportvectors to minimize
classification errors.

5. Use the hyperplane equation to
classify new data points.”

Table 2: Example SVM Classification for Customer Segmentation

Custo | Age Spending | Segme
mer Score nt
ID (High/
Low)
201 25 90 High
202 40 20 Low
203 30 75 High
204 50 30 Low

3. K-Means Clustering

The unsupervised learning algorithm, K-Means is used to cluster similar data points into groups or
clusters. It is widely used in market segmentation, customer behavior analysis and operational
efficiency optimization in management [8].
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“1. Select the number of clusters (K).
2. Randomly initialize K centroids.

3. Assign each data point to the
nearest centroid.

4. Recalculate the centroid of each
cluster.

5. Repeat steps 3 and 4 until centroids
do not change significantly.

6. Output final cluster assignments.”

4. Genetic Algorithm

The Genetic Algorithm (GA) is an optimizing method inspired by natural selection. It is most commonly
used in solving complex business problems such as resource allocation, portfolio optimization, and
supply chain optimization [9].

“1. Generate an initial population of
solutions.

2. Evaluate fitness of each solution.

3. Select the best-performing solutions
Jor reproduction.

4. Apply crossover and mutation to
generate new solutions.

5. Repeat steps 2-4 until optimal
criteria are met.

6. Return the best solution.”

GA is able to identify ideal strategies for cutting costs, optimizing efficiency, and informing better
business decisions in a competitive marketplace.

IV. EXPERIMENTS

Experimental Setup

To estimate the effect of computer science integration into management education, experiments were
designed from real-world datasets in businesses. The algorithms used are Decision Tree, SVM, K-Means
Clustering, and GA, all of which were utilized under various managerial decision scenarios related to
financial forecasting, customer segmentation, risk analysis, and resource allocation [10].

Independent Variable
Learner
» Knowledge and skills to use
computer «— i
. o Motivation by S
o Ability to integrate computer —— Motivation by teacher to use
in teaching and leaming computer

\ /

Mediating Variable
o Computer availability
o Mission and vision statement
o Technical assistance
o Assessment procedures
o Curriculum support

Independent Variable
Computer Use instructor
¢ Computer knowledge and skills

Dependent Variable
Frequency in
o Use of computer for personal growth
o Use of computer technology for teaching and leaming ~ ——

Figure 1: “Conceptual Framework for Computer Integration into Instruction process”
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All these experiments were conducted on Python, using libraries like Scikit-learn, Pandas, NumPy, and
Matplotlib. Each algorithm was assessed by the following:

e Accuracy is the correctness in predictions.

o Execution time is the speed of processing.

e Computational efficiency is the resource utilization.
The results are compared against traditional decision-making approaches such as rule-based and
manual analysis to improve the accuracy of decisions and their efficiency [11].
Experimental Results
1. Decision Tree for Financial Risk Assessment
A financial dataset including credit scores, income levels and past transaction history was used for
running the Decision Tree algorithm [12]. The application was to predict if a loan application should be
approved or not depending on risk factors.
Performance Metrics of Decision Tree Algorithm

Metric Decisi | Traditiona
on 1 Analysis
Tree

Accuracy (%) 87.5 75.2

Execution Time | 15 120

(ms)

Computational | High Low

Efficiency

The Decision Tree significantly lowered execution time and increased accuracy over traditional analysis,
and did a good job at automating financial risk assessors.

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological Te%‘gﬂgﬁéca'
Knowledge Knowledge
TK (TCK)

Technological
Pedagogical
Knowledge
(TPK)

Pedagogical Content
Knowledge Knowledge
(CK)

PK)

Pedagogical
Content
Knowledge
(PCK)

Contexts

Figure 2: “From digital literacy to digital competence: the teacher digital competency
(TDC) framework”
2, Support Vector Machine (SVM) for Customer Segmentation
To classify customers into high and low value groups, SVM was applied on a retail dataset containing
demographics of customers and their purchase behavior.
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Comparison of SVM and Manual Segmentation

Metric SVM Manual
Segmenta
tion

Accuracy (%) | 91.2 80.5

Execution 25 200

Time (ms)

Scalability High Low

Manual segmentation yielded inferior accuracy and extremely poor scalability, while SVM
outperformed in terms of both and could be used for targeted marketing and personalised customer
engagement [13].

3. K-Means Clustering for Market Analysis

For a dataset of product sales, pricing trends and consumer preferences, K-Means Clustering was used
to perform the analysis. The aim was to find the best customer segments for that could be targeted with
advertising.

Cluster Distribution and Performance

Cluster | Average | Num | Respons
Custom | ber e Rateto
er of Marketi
Spendi | Cust | ng (%)
ng ($) omer

S

1 1500 250 65

2 8o0 500 50

3 400 750 30

By using the K-Means algorithm to group customers more effectively than traditional market research,
customers were able to respond at a higher rate than using traditional market research [14].

4. Genetic Algorithm for Business Process Optimization

The Genetic Algorithm was used to solve an inventory management problem, where we would like to
minimize storage cost while guaranteeing sufficiency of stock on hand.

Al Ecological Education Policy Framework

Governance

Dimension
isparency, accountability,

[Senior Sy
Management] ing Al technologies

nsuring equity in access to Al

Operational
Pedagogical Dimension

Dimension [Teaching and

[Teachers] Learning and IT

. Rethinking assessments and

4. Encouraging 4 balanced approach to
adoption

Figure 3: “A comprehensive Al policy education framework for university teaching and
learning”
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Comparison of Genetic Algorithm with Traditional Inventory Management

Metric Genetic | Tradition
Algorith | al
m Approach
Inventory Cost | 28.5 12.3
Reduction (%)
Execution Time | 40 350
(ms)
Efficiency (%) | 90.2 65.7

The Genetic Algorithm utilized to optimize inventory allocation was found to be more effective with
regards to decreasing costs and increasing supply chain efficiency compared to traditional methods
[27].
Overall Algorithm Performance Comparison
The accuracy, execution time and computational efficiency of all these four algorithms were sampled
under different use cases to compare its efficiency.

Table: Summary of Algorithm Performance

Algor | Use | Acc | Execu | Comp
ithm | Case |wura | tion utatio
cy Time | nal
(%) | (ms) Efficie
ncy
Decisi | Finan | 87.5 | 15 High
on cial
Tree Risk
Assess
ment
SVM Custo | 91.2 | 25 High
mer
Segm
entati
on
K- Marke | 85.8 | 30 Moder
Means | t ate
Analy
sis
Geneti | Invent | 90.2 | 40 High
c ory
Algori | Optim
thm izatio
n

With respect to predictive accuracy, best of all were the Decision Tree and SVM; the K-Means were
decent performers in the pattern recognition aspect and the Genetic Algorithm did well in the
optimization standpoint.
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Comparative Analysis with Traditional Decision-Making

The performance of their incorporation into management decision making was further validated against
performance of traditional analytical methods in various areas where predictions and inferring optimal
decision makers may be of critical importance [28].

Knowledge
development

/ ®5®
(e )

Digital and
physical
infrastructure

%
N

Knowledge
exchange and
partnerships

Knowledge
management
and use

Figure 4: “Digital transformation in higher education”
Table: Computational Methods vs. Traditional Methods in Decision-Making

Decisio | Traditional Computa
n Area | Methods tional
(Manual/Heur | Algorith
istic) ms
Risk Time- Automated
Assessm | consuming, , high
ent €rror-prone accuracy
Custome | Subjective, less | Data-
r scalable driven,
Segment highly
ation scalable
Market | Based on | Fast
Analysis | intuition, slower | pattern
detection
Process | Trial and error | Optimal
Optimiza | approach solutions,
tion low cost

Computational techniques surpassed conventional techniques by providing greater accuracy, speed,

and scalability.
Impact of Integration on Management Education

With the integration of computer science algorithms in management education, students are equipped

with data-driven decision-making capabilities that enhance their skill in:
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Efficient analysis of big data
Taking strategic business decisions through real-time analytics
Employing predictive modeling for financial and operational intelligence

e Process optimization with sophisticated computational methods
A case study on business students prior to and subsequent to exposure to computational methods
revealed 25% accuracy improvement in decision-making and 40% time saving in decision-making.
Summary
The findings of the experiment prove that computer science incorporation into management education
can improve decision-making efficiency, accuracy, and scalability to a considerable extent. The
algorithms tested, namely Decision Tree, SVM, K-Means Clustering, and Genetic Algorithm, were found
to be more effective compared to conventional analytical techniques in diverse business applications
[29].

e Decision Tree and SVM are most suitable for classification and predictive modeling.

e K-Means Clustering is most suitable for market segmentation and consumer analytics.

e Genetic Algorithm is most apt for optimization problems such as resource allocation and

inventory planning.

Future work must extend the framework to cover more sophisticated Al-based decision-making models
like deep learning and reinforcement learning for further enhancing business analytics capabilities [30].
By embracing computational methods in business education, the next generation of business leaders
will be more capable of handling intricate decision-making situations in the fast-changing digital
economy.

V. CONCLUSION

An integrated method of computer science within management education is an innovative way to
improve the ability of making decisions in the more digitalized society. The result of this research shows
that training management competencies through artificial intelligence, gamification, robotics and
digital analytics can develop analytical thinking, strategic planning and problem tackling skills. Future
managers will be able to adopt the data driven capabilities via AT driven simulations, serious games and
computational learning models to support data driven decision making skills in the navigation of
complex business environment. What is being shown are the benefits of having digital literacy, Al
abilities and learning frameworks that adapt to individual differences in education. Acknowledging the
array of studies carried out focusing on educational robotics, digital gamification and AI powered
learning tools, the effectiveness of technologies based on computation to enhance critical thinking and
informed decision making is affirmed. Equally importantly, enterprise architecture frameworks and
machine learning algorithms offer hints for career planning and business intelligence that provide a
better link between education and what industry demands. Comparative discussion with other related
works highlights the need for innovative digital learning methodology. The research continues to argue
for a practical approach to management education which delivers data analytics fed by real time data,
predictive modelling and AI based decision support systems. Finally, the computer science and
management education fusion gives students skills to solve real world business challenges in an efficient
manner. Future studies should be directed towards developing personalized AI-driven learning systems
to be able to keep the management education being able to adapt to technological changes and to be
readying the graduates for the continuously changing digital economy.
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