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Abstract

This paper analyzes the integration of data-related courses within business education,
focusing on accommodating non-technical students. The study examines syllabi from four
distinct courses: Business Intelligence, Tools for Data Analytics, Artificial Intelligence, and
Machine Learning in Business, assessing their objectives, content, and teaching methodologies.
Our analysis reveals a strategic emphasis on applied learning, practical skills, and the use of
business-relevant tools, catering effectively to the educational needs of business students lacking
a technical background. Furthermore, supporting cases are provided to illustrate the range of
learning tools applied in each course. Additionally, insights and implications for curriculum
development are discussed to help facilitating further advancement. However, the limitations i.e.,
rapid technological changes, methodological constraints are also mentioned for guiding future
research. In conclusion, the combination of data-related courses tailored for non-tech savvy
students within business education is not only viable but also highly useful. The strategies
identified in this study provide a constructive blueprint for business schools to equip their
students with essential data capabilities, ensuring they are ready to confront the challenges of a
data-centric business world.
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1. Introduction

The contemporary business landscape is increasingly data-driven, necessitating the
integration of data competency across all levels of business education. This integration poses
challenges when designing curricula for students without a technical background. This paper
aims to explore how business schools can effectively incorporate data-related courses to equip
non-tech savvy students with the necessary skills and knowledge to thrive in a data-centric
business environment (Mauro & Valigi, 2020).

The rapid advancement of digital technologies has transformed the global business
landscape, placing an unprecedented emphasis on data as a pivotal element of strategic decision-
making. Modern businesses now rely extensively on data analytics, business intelligence, and
artificial intelligence to drive operations, innovate services, and enhance customer experiences
(Elger & Shanaghy, 2020). This shift necessitates a corresponding evolution in business
education, where future leaders must be equipped not only with traditional management skills
but also with a robust understanding of data-driven technologies.

However, integrating data-related courses into business curricula presents significant
challenges, especially in educating students who do not possess a background in technology.
These non-tech savvy students often find themselves at a disadvantage, struggling with the
technical complexities inherent in data science and related fields. The gap in technical
proficiency can hinder their ability to effectively engage with data-centric subjects, thereby
impacting their readiness for the data-driven aspects of modern business roles (Sharda et al.,
2020).

Addressing this educational gap requires a thoughtful curriculum design that balances the
depth of technical knowledge with the accessibility needed by students with diverse academic
backgrounds. The goal is to demystify the complexities of data analytics, artificial intelligence,
and machine learning, making these subjects approachable and applicable to all business students
regardless of their prior technical expertise.

This paper seeks to explore how business schools can effectively integrate data-related
courses into their curricula to cater to the educational needs of non-technical students. By
analyzing specific course syllabi—focusing on Business Intelligence, Tools for Data Analytics,
Acrtificial Intelligence, and Machine Learning in Business—we assess how these courses are
structured to achieve this integration. Our study examines the course objectives, content, and
teaching methodologies to identify strategies that not only convey critical technical competencies
but also ensure that these competencies are accessible and valuable to non-tech savvy students.
Through this analysis, we aim to provide insights into curriculum development practices that can
bridge the technical gap, fostering an inclusive educational environment that prepares all
students for the challenges of a data-centric business world.

2. Literature Review

Several sources discussing aspects relevant to the framework, which emphasize applied
learning, business context, accessible tools, progressive structures, assessment strategies, and
supportive educational environments:

Adaptive and Blended Learning: Adaptive e-learning environments are designed to cater to
individual learning styles, enhancing student engagement and outcomes by presenting content in
ways that align with their preferences (El-Sabagh, 2021). Blended learning models combine
face-to-face and online instruction, found to be effective in improving learning outcomes
compared to purely online or traditional methods (Dziuban et al., 2018).
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Technological Integration in Education: The integration of ICTs in education, particularly in
non-traditional settings, increases accessibility to educational resources, catering to a wider and
often underserved student base. This integration includes the use of e-learning technologies to
facilitate interactive teaching and improve learning processes, particularly in regions with limited
access to traditional educational facilities (Alenezi, 2023; Asad et al., 2021).

Learning and Development (L&D) Strategy in Business Contexts: Effective L&D functions
align with a company’s strategic goals, supporting business transformations such as digital shifts.
These strategies are designed to fill capability gaps and are often integrated through blended
learning platforms that combine digital and in-person training (Brassey et al., 2019).

Supportive Educational Environments: The role of supportive learning environments is
crucial, as it fosters a culture of learning that accommodates diverse learning needs and
backgrounds. Initiatives such as Universal Design for Learning (UDL) and inclusive pedagogies
enhance accessibility and engagement for all students (UNESCO, 2021).

These elements, when integrated, create a robust framework for educational success,
particularly in higher education and professional training contexts. Each component supports
various aspects of a learner's journey, making education more inclusive, accessible, and aligned
with current and future needs.

3. Methodology

The study conducted a qualitative analysis of course syllabi from a business school, focusing
on courses related to Business Intelligence (1S312), Tools for Data Analytics (1S461), Artificial
Intelligence (IS361), and Machine Learning in Business (IS785). The analysis aimed to
categorize course content, objectives, and methodologies to assess how these courses are
designed to accommodate non-technical business students.

By examining these courses, from foundational subjects to specialized applications, the
methodology provided a comprehensive overview of the educational approaches used to
integrate complex data-related topics in a manner that is accessible and engaging for business
students without a technical background. The analysis was conducted through the following
steps:

3.1 Selection of Course Syllabi

The selection of course syllabi for this study was designed to understand how data-related
courses are integrated into business education for non-technical students. The process involved
choosing courses that are crucial for teaching data skills within a business context, focusing on
those relevant to core business functions and appealing to students without prior programming or
technical experience.

Courses selected included those foundational to data analytics, business intelligence, artificial
intelligence, and machine learning, ensuring they are essential for comprehending data
application in business. The selection criteria aimed to provide a comprehensive view of how
complex data concepts are effectively communicated to students from non-technical
backgrounds, with each course syllabus offering detailed insights into course structure,
objectives, teaching methods, and assessment criteria. The process for selecting the course
syllabi involved several steps:
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Identification of Relevant Courses: Initially, a broad scan of the business school’s
course offerings was conducted to identify all courses related to data sciences as applied
in business contexts. This included courses explicitly labeled under categories such as
business analytics, artificial intelligence, and machine learning.

Assessment of Course Content: Courses were then evaluated based on their syllabi to
ascertain the depth and nature of the content provided. Priority was given to courses that
explicitly mentioned methodologies, tools, and frameworks accessible to non-technical
students. This assessment helped understand how many courses are designed to
accommodate students without a strong technical foundation.

Course Selection: The selection of the syllabi included:

o 1S312 Business Intelligence and Analytics: This course focuses on the strategic
use of data and analytical tools to enhance business decision-making processes.

o 15461 Tools for Data Analytics: It introduces various data analytics tools that are
essential for business intelligence processes.

o 1S361 Artificial Intelligence: This course provides a foundation in artificial
intelligence concepts and their applications in business.

o 1S785 Machine Learning in Business: It explores the application of machine
learning techniques specifically tailored for business problems.

The chosen courses represent a mix of introductory and advanced topics in data-related
fields, ensuring a comprehensive analysis of how business schools are equipping non-technical
students with necessary data competencies. This selection process was crucial for ensuring that
the study covered a range of pedagogical approaches and content areas, providing a robust
foundation for the subsequent phases of the study.

3.2 Data Extraction
Key information was extracted from each syllabus, including:

Course Objectives: What are the intended learning outcomes, and how do they align
with the needs of non-technical students?

Course Content: What topics are covered, and what tools and technologies are
introduced?

Teaching Methodologies: How are the courses delivered? What balance is struck
between lectures, hands-on practice, case studies, and project work?

Assessment Methods: How are students evaluated? What role do projects, exams, and
participatory activities play in assessing student understanding and engagement?

The data extraction phase was pivotal in gathering detailed and relevant information from the
selected course syllabi. This step was critical for understanding how each course is structured
and delivered, focusing particularly on aspects that would impact the accessibility of course
content for non-tech savvy students. Here is a summary of the key data points extracted from
each course syllabus:
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Business Intelligence (1S312)

Course Obijectives: To enable students to understand and apply business analytics
processes and tools effectively.

Course Content: Covers an overview of business intelligence, data mining, analytics,
and visualization techniques (Chotisarn et al., 2022; Sharda et al., 2020; VanderPlas,
2016).

Teaching Methodologies: Uses a combination of lectures, hands-on workshops, and
case studies to facilitate understanding.

Assessment Methods: Includes exams, project presentations, and participation in
workshops.

Tools for Data Analytics (1S461)

Course Objectives: To equip students with the necessary tools and models for
conducting business analytics.

Course Content: Introduces data manipulation tools like Pandas, as well as predictive
and prescriptive analytics (Chotisarn et al., 2020; Yan & Yan, 2018).

Teaching Methodologies: Balances theoretical lectures with practical exercises and
lab sessions to enhance tool familiarity.

Assessment Methods: Students are evaluated through midterm and final exams,
assignments, and active participation.

Artificial Intelligence (1S361)

Course Objectives: To familiarize students with fundamental Al concepts and their
business applications.

Course Content: Includes topics on machine learning, neural networks, robotics, and
Al applications in various business sectors (Agrawal et al., 2018; Elger & Shanaghy,
2020; Gold, 2020; Hosanagar, 2019; Mauro & Valigi, 2020).

Teaching Methodologies: Combines theoretical lectures with project-based learning,
where students apply Al concepts to real-world scenarios.

Assessment Methods: Assessment includes group projects, individual assignments,
and exams focusing on both theory and application.

Machine Learning in Business (1S785)

Course Objectives: To teach practical applications of machine learning in solving
business-related problems.

Course Content: Covers supervised and unsupervised learning, reinforcement
learning, neural networks, and ethical considerations in machine learning (Chotisarn
et al., 2023; Foster, 2022; Géron, 2022; Goodfellow et al., 2016).

Teaching Methodologies: Offers a blend of lectures, guest lectures from industry
experts, and practical application through case studies.

Assessment Methods: Includes a significant component of project work, exams, and
ongoing assessments through class participation.

The data extraction process highlighted several important trends across the courses. 1)
Practical Engagement: All courses emphasize hands-on learning and practical engagement with
the material, which is crucial for students without a technical background. 2) Integration of Real-
World Applications: Each course includes components where students can apply what they've
learned to real-world business scenarios, thereby enhancing the relevance and practicality of the
content. 3) Focus on Accessibility: Courses are structured to gradually introduce complex
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concepts, with continuous support from faculty and multiple forms of learning materials, making
them accessible to all students. This information provides a solid foundation for the next phase of
the analysis, where these elements are further examined for themes and patterns related to
teaching methodologies and course effectiveness for non-tech savvy students.

3.3 Thematic Analysis

The thematic analysis of course syllabi focused on making data-related courses accessible to
non-tech savvy business students and identified several key themes. These themes highlight the
instructional strategies and educational approaches used to simplify complex technical content.
The analysis showed that courses effectively integrate technical material by using practical
examples and incorporating business contexts.

This approach not only makes the concepts more relatable but also facilitates a deeper
understanding and application of data within a business framework. The identified themes
underscore the importance of tailoring teaching methods to enhance comprehension and
engagement among students with limited technical backgrounds. Here are the major themes
identified:

. Emphasis on Applied Learning (El-Sabagh, 2021)

Across the courses, there is a strong emphasis on applied learning, where theoretical
concepts are integrated with practical applications. This approach helps bridge the
gap between academic theory and real-world business needs, making it easier for
non-technical students to grasp complex data analytics and machine learning
concepts.

e Example: In the Business Intelligence course (1S312), students engage in workshops
that simulate real business analytics scenarios, which helps them understand the
practical implications of their theoretical learning.

. Integration of Business Context (Dziuban et al., 2018)

e The courses are designed to consistently link data-related content with business
scenarios, highlighting the relevance of data skills in solving actual business
problems. This contextualization is crucial for students to appreciate the value of data
analytics and Al in their future careers.

e Example: The Machine Learning in Business course (IS785) incorporates case studies
from current industry practices, providing students with insights into how machine
learning is applied in various business sectors.

. Use of Accessible Tools and Technologies (Asad et al., 2021)

e The syllabi show a deliberate selection of tools and technologies that are widely used
in the industry yet are accessible enough for beginners. This ensures that students can
build practical skills that are marketable and applicable in business settings without
being overwhelmed by overly complex software.

e Example: Tools for Data Analytics (1S461) introduces students to Pandas and other

Python libraries through guided exercises, making it accessible for those with limited

coding experience.

o -

N

w

I

. Progressive Learning Structure (Alenezi, 2023)
The courses are structured to introduce students gradually to increasingly complex
topics, starting with foundational concepts before moving to advanced techniques.
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This progressive learning curve helps ensure that students develop confidence and
competence as they advance through the course.

e Example: Artificial Intelligence (1S361) starts with basic principles of Al and
gradually introduces more complex topics like neural networks and machine learning
applications.

5. Assessment Strategies Focused on Application (Brassey et al., 2019)

Assessment methods across the courses are designed to evaluate the students'
theoretical knowledge and their ability to apply this knowledge in practical, business-
related scenarios. This dual focus on theory and practice in assessments helps
reinforce learning and ensures students can translate academic concepts into business
solutions.

e Example: In several courses, the final grade includes project work where students
must tackle a real or simulated business problem using the tools and methods learned
in class.

6. Supportive Educational Environment (UNESCO, 2021)

e The courses provide various support mechanisms, such as tutorial sessions, office
hours, and online resources, to assist students in overcoming any difficulties they face
in understanding or applying course content. This supportive environment is essential
for non-tech savvy students who may require additional help to fully engage with the
technical material.

e Example: All courses offer supplementary online materials and forums where
students can discuss course content and solve problems collaboratively.

The thematic analysis highlights how these courses are strategically designed to make
advanced data-related topics accessible and relevant to business students with non-technical
backgrounds. This ensures that all students, regardless of their prior technical expertise, can
effectively engage with the material and gain valuable skills that are directly applicable in their
future careers.

3.4 Synthesis of Findings

The thematic analysis of course syllabi from courses like Business Intelligence, Tools for
Data Analytics, Artificial Intelligence, and Machine Learning in Business provided insights into
how data-related concepts are effectively integrated into the curriculum for non-technical
business students.

The findings were synthesized to evaluate the effectiveness and challenges of current
educational strategies in making these courses accessible to all business students, focusing on
preparing them for data-driven roles in business settings. This synthesis highlighted the ways in
which the courses address the skill requirements of modern business environments while
ensuring inclusivity, allowing students from all backgrounds to engage with complex data
concepts effectively. The major insights derived from the synthesis are as follows:

1. Effective Pedagogical Approaches: The courses utilize a mix of lectures, hands-on
labs, and project-based learning, which has proven effective in helping students understand
and apply complex data-driven concepts. This blended approach caters to various learning
styles and ensures that students can see the practical impact of what they learn theoretically.

2. Relevance and Application: The curricula are closely aligned with real-world
business needs, embedding data analytics and machine learning within the context of
business decision-making and strategy. This relevance is vital for motivating students and
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helping them see the practical benefits of their learning, thereby increasing engagement and
retention of knowledge.

3. Accessibility and Progression: There is a conscious effort to make the content
accessible to students with limited or no prior technical experience. This is achieved through
the progressive structuring of course content, where foundational topics are covered
thoroughly before advancing to more complex areas. This methodical build-up of knowledge
helps mitigate the intimidation factor often associated with data science and related fields.

4. Practical Skill Development: The emphasis on using industry-standard tools and
technologies ensures that students are not only learning theoretically but are also gaining
practical skills that are directly applicable in the business world. This hands-on experience is
crucial for building confidence and competence in students who may not see themselves as
traditionally "tech-savvy."

5. Comprehensive Assessment Methods: The courses feature diverse assessment
strategies that go beyond traditional exams to include projects, presentations, and
participation in simulations and real-case scenarios. These assessment methods encourage
students to apply their learning in diverse contexts, fostering a deeper understanding and
greater ability to transfer skills across different business situations.

6. Support Systems: The educational environment includes extensive support systems
such as additional tutoring, online resources, and active faculty engagement. These support
mechanisms are essential for students who may struggle with the transition to technically
complex subjects, ensuring that they do not fall behind.

Despite these strengths, challenges remain, such as ensuring consistent engagement from all
students, especially those who may initially be hesitant about their abilities in technical subjects.
There is also the ongoing need to update course content and tools to keep pace with rapid
technological advancements in data science and artificial intelligence. These findings suggest
that business schools should continue to enhance their curricula by integrating data skills
throughout their programs, not just in specialized courses.

There is also a significant opportunity to use these insights to guide the development of new
courses and learning modules that further bridge the gap between non-technical and technical
education. The synthesis of findings from this study provides a valuable blueprint for how
business education can evolve to better prepare all students for a data-driven world, ensuring
they are equipped with the necessary skills and confidence to succeed, regardless of their
technical background.
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3.5 Course Analysis

This detailed course analysis reveals a thoughtful approach to curriculum design, aiming to
demystify complex data-related subjects and make them accessible and applicable to business
students, thus preparing them effectively for data-driven roles in the business world. The analysis

is shown in table 1.

Table 1 Course Analysis

Course Objectives Content Teaching Assessment
Highlights Methodologies Methods
Business Equip students - Business - Hands-on - Project work
Intelligence with the ability Intelligence workshops - Exams
(1S312) to apply business | concepts - Case studies - Participation in
analytics tools - Data mining - Interactive discussions and
for informed techniques lectures practical sessions
decision-making. | - Analytics and
visualization
tools
Tools for Data Familiarize - Data analysis - Practical - Continuous
Analytics students with tools (e.g., exercises in labs | assessments
(1S461) data analysis Python, Pandas) | - Lectures with through quizzes
tools and - Descriptive, tool and assignments
statistical predictive, and demonstrations - Capstone
techniques to prescriptive - Group projects | project
support business | analytics on complex
decisions. business
scenarios
Artificial Introduce - Basic Al, - Project-based - Practical
Intelligence fundamental Al | machine learning projects on Al
(1S361) concepts and learning, neural | - Seminars by solutions
their business networks industry experts | - Reflective
applications to - Robotics - Simulation and | essays on Al
enhance - Al applications | modeling implications
processes and like voice and activities
solutions. visual
recognition
Machine Apply machine - Machine - Case study - Development of
Learning in learning learning analysis machine learning
Business (1S785) | techniques to algorithms - Hands-on models
solve business - Supervised and | training with ML | - Final
problems, unsupervised frameworks comprehensive
focusing on learning - Collaborative examination
theoretical and - Ethical learning to

practical aspects.

considerations

develop models
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3.6 Supporting Cases

These supporting cases demonstrate how tools and technologies are applied to each course.
Those tools range from no-code level to mixed code and visualization level, which facilitates
variety of learning level.

Business Intelligence (1S312) focuses on training students in the use of analytics and
visualization tools to interpret and present data effectively. An example of this is demonstrated
through the application of classification models on handwritten digit data using three different
algorithms: Support Vector Classifier, Random Forest Classifier, and Stochastic Gradient
Descent Classifier. The outcomes of these models are presented in the following sequence as
shown in figure 1.
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Figure 1 The outcomes of classification models from the Business Intelligence course (1S312),
analyzing handwritten digits with three algorithms

The results of the three classification models—Support Vector Classifier, Random Forest
Classifier, and Stochastic Gradient Descent Classifier—are further visualized using confusion
matrices in Python (Chotisarn et al., 2020), providing a clear graphical representation of each
model's performance on the test data as detailed in figure 2.
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True label
True label
True label

0 1 2 3 4 5 6 7 8 9

Predicted label Predicted label Predicted label

Support Vector Classifier Random Forest Classifier Stochastic Gradient Descent
Confusion Matrix Confusion Matrix Classifier Confusion Matrix
Figure 2 Results from Support Vector Classifier, Random Forest Classifier, and Stochastic
Gradient Descent Classifier visualized confusion matrices in Python, clearly displaying each
model's test data performance

Tools for Data Analytics (1S461) provides training in descriptive, predictive, and
prescriptive analytics. It covers techniques for data manipulation and analysis to support business
decision-making. Specifically, it includes a practical application involving the use of the
MiniZinc Tool (Nethercote et al., 2007) for solving optimization problems, such as planning
ingredient purchases for a small coffee shop's inventory management (see figure 3).
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Figure 3 The use of the MiniZinc Tool to solve optimization problems, such as planning
ingredient purchases for effective inventory management at a small coffee shop
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Artificial Intelligence (1S361) focuses on utilizing various tools for simulation and
modeling. It teaches students how to use software like the Orange Tool (Demsar et al., 2013) to
simulate Al models and predict outcomes. Additionally, the course incorporates project-based
learning, where students undertake projects that apply Al tools to real-world business contexts
(see figure 4).

fostive swoet| Image Size

/]
r Y EDERD
? B8

Figure 4 The use of the Orange Tool for simulating Al models and predicting outcomes,
demonstrating the application of Al in real-world business projects

Machine Learning in Business (1S785) explores the practical application of machine
learning techniques within business settings. It offers an in-depth look at Long Short-Term
Memory (LSTM) networks (Hochreiter & Schmidhuber, 1997), a specific type of recurrent
neural networks designed to overcome the challenges of gradient vanishing and explosion seen
in conventional recurrent networks. LSTMs incorporate unique mechanisms that control the flow
and impact of information, enabling the preservation of long-term dependencies. This capability
significantly enhances the networks' ability to learn and represent complex patterns, which is
exemplified in the course through projects like modeling stock price predictions (see figure 5).
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Figure 5 The application of Long Short-Term Memory (LSTM) networks to model stock price
predictions

The course explores other decision-making tools including Google OR Tools (Perron &
Didier, 2024), a comprehensive suite of operations research software for optimization problems
like constraint and linear optimization, as well as flow and graph algorithms. Practical
applications demonstrated in the course include using the Google OR Tools library in Python for
employee scheduling and vehicle routing problems, illustrating how these tools can optimize
workforce management and logistics (see figure 6).

=]
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Figure 6 (Left) The use of Google OR Tools in the Python environment for employee scheduling
and (Right) The Python-based application of Google OR Tools for solving vehicle routing
problems
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4. Discussion

The thematic analysis of course syllabi from data-related courses highlights their design to
demystify complex concepts for non-technical students through practical, applied learning. The
curriculum across these courses emphasizes real-world business problems, utilizing tools and
methods directly applicable in business settings. This approach not only boosts student learning
but also builds their confidence and competence in data-driven decision-making. The synthesis
of these findings provides essential insights into how effectively these courses integrate into
business education, ensuring the teaching strategies are relevant to contemporary business
practices and accessible to non-tech savvy students, thereby enhancing the overall impact on
business education.

4.1 Effectiveness of Teaching Strategies

The courses examined employ a mix of pedagogical approaches that cater effectively to
students with varied levels of technical proficiency. The use of practical, hands-on learning
experiences alongside traditional lectures helps demystify complex concepts and encourages
active learning. For instance, the inclusion of real-world case studies and projects enables
students to see the direct application of theoretical knowledge, which is particularly beneficial
for those who may struggle with abstract concepts.

Interactive components such as workshops, simulations, and guest lectures from industry
professionals further enhance learning by providing diverse perspectives and contextualizing the
data skills within actual business settings. These methodologies not only facilitate a deeper
understanding but also stimulate student engagement and motivation, crucial for courses
perceived as challenging due to their technical nature.

4.2 Relevance to Business Practices

The course content is closely aligned with current business practices, emphasizing skills and
tools that are in high demand in the workplace. This alignment ensures that students are not only
learning theoretically but are also becoming proficient in the practical applications of data
analytics, Al, and machine learning within various business contexts. For example, the focus on
popular analytics tools and platforms ensures that students gain marketable skills that enhance
their employability and readiness to contribute effectively to their future careers.

Moreover, the integration of ethical considerations, particularly in courses like Machine
Learning in Business, prepares students to navigate the complex moral landscapes they might
face in data-driven roles, fostering responsible and informed future business leaders.

4.3 Accessibility and Progression

A significant strength of the curriculum is its structured progression and emphasis on
accessibility. Starting with foundational topics and gradually introducing more complex theories
and applications allows students to build confidence and deepen their understanding
incrementally. This scaffolding approach is critical in preventing students from becoming
overwhelmed and ensuring that they remain engaged throughout their learning journey.
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Additionally, the provision of extensive support systems, such as additional tutoring sessions,
online resources, and active faculty engagement, plays a vital role in accommodating students'
diverse learning needs. These support mechanisms are particularly advantageous for non-tech
savvy students, as they provide the extra help needed to overcome any hurdles related to the
technical aspects of the coursework.

4.4 Implications for Curriculum Development

The findings from this study highlight the need for business schools to continue evolving
their curricula to integrate data skills more comprehensively across all aspects of business
education. There is an opportunity to leverage these insights to further bridge the gap between
non-technical and technical education by developing new courses and learning modules that
target the development of data literacy from the onset of business education. The success of the
courses analyzed also suggests that similar approaches could be adopted in other technical areas
of study, potentially transforming how business education is delivered to meet the demands of a
rapidly changing business environment. This could involve more interdisciplinary collaborations
that blend business knowledge with technical data skills, ensuring that all business graduates are
well-equipped to navigate the future data-centric workplace. Overall, the discussion underscores
the importance of continuing to adapt educational strategies to meet both the changing
technological landscapes and the diverse needs of students, ensuring that all graduates can thrive
in a data-driven world. The summary of implications for curriculum development is shown in
table 2.
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Table 2 Implications for Curriculum Development

Key Area

Insights

Implications for Curriculum
Development

Effectiveness of
Teaching Strategies

A mix of lectures, practical
exercises, and projects effectively
demystifies complex data-related
subjects and promotes active
learning. Interactive components
like case studies and guest lectures
enrich understanding and
engagement.

The curriculum should
continue to integrate
interactive and practical
elements to enhance
understanding and retention of
complex concepts.

Relevance to Business
Practices

Course content is aligned with real-
world business needs, emphasizing
practical applications of theories.
This ensures students are ready to
apply their skills in real business
contexts.

Update course content
regularly to keep pace with
industry changes and ensure
graduates' skills remain
relevant and marketable.

Accessibility and
Progression

Courses are designed with a
progressive structure that introduces
complex topics gradually, ensuring
accessibility for all students,
particularly those with limited tech
backgrounds.

Develop entry-level courses
that build foundational skills
progressively, preparing
students for more advanced
topics.

Preparing for a Data-
Driven Future

Students are equipped with
marketable skills using industry-
standard tools and an emphasis on
ethical considerations in data
handling.

Encourage the development of
courses that foster ethical
reasoning and decision-
making in data-driven
scenarios.

Support Systems

Support systems such as tutoring,
online resources, and faculty
engagement play a crucial role in
helping students overcome
challenges related to technical
material.

Enhance and expand support
mechanisms to ensure all
students can effectively
engage with and master course
material.
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5. Limitations

This study provides a comprehensive understanding of how data-related courses are
integrated into business education for non-tech savvy students, highlighting best practices and
potential areas for improvement. However, it acknowledges several limitations that may impact
the generalizability of its findings. The focus on a single institution may not represent broader
educational trends, and the qualitative nature of the syllabus analysis does not measure actual
student competency or assess student and faculty satisfaction with the courses. These limitations
suggest that while the study offers valuable insights into course integration and educational
strategies, the scope of its conclusions is confined to the context of the institution studied. These
limitations could affect the generalizability of the findings and the scope of the conclusions
drawn:

1. Scope of Institutions Covered: The study focuses on a single educational institution
and analyzes a specific set of courses from this institution's business school. The findings,
therefore, may not be representative of broader educational trends across different schools,
countries, or educational systems. Different institutions may have varied approaches to
curriculum design and different resources available, which can influence the effectiveness of
the teaching methodologies identified.

2. Qualitative Analysis Constraints: The methodology employed is primarily
qualitative, involving the analysis of course syllabi. While this approach provides deep
insights into the planned structure and content of the courses, it does not capture the actual
delivery of the courses, the interaction between students and faculty, or the real-time
dynamics of the classroom. These factors can significantly impact the effectiveness of the
educational strategies discussed.

3. Lack of Direct Student Feedback: This study does not include direct feedback from
students or assessments of student outcomes, which are crucial for evaluating the actual
impact of the courses on learning. Student perceptions and their academic performance
would provide valuable data to assess whether the objectives of making data-related courses
accessible to non-tech savvy students are truly being met.

4. Absence of Longitudinal Data: The study does not incorporate longitudinal data to
track the long-term effectiveness of these educational strategies. Long-term tracking would
help determine whether the skills acquired in these courses are sustained over time and how
they influence career trajectories and employability in data-driven business environments.

5. Rapid Technological Changes: The field of data science and machine learning is
evolving rapidly. The courses analyzed may soon require updates to their content and
methodologies to keep pace with technological advancements. This study captures a snapshot
based on current syllabi, which may quickly become outdated as new tools, technologies, and
industry practices emerge.

6. Instructor Variability: The effectiveness of course delivery can vary significantly
depending on the instructor's proficiency, teaching style, and engagement level. This
variability was not captured in the study, which focused on the course design as presented in
syllabi without considering individual differences in instruction.
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Addressing these limitations in future research could involve expanding the sample size to
include multiple institutions, incorporating quantitative measures of student success and
satisfaction, and conducting interviews or surveys to gather direct feedback from both students
and instructors. Additionally, longitudinal studies could be implemented to track the outcomes of
these educational strategies over time, providing a more comprehensive view of their long-term
impact.

6. Conclusion

The analysis of course syllabi from data-related business courses designed for non-tech savvy
students provides crucial insights into effective educational strategies that enhance curriculum
accessibility and student preparedness for data-driven business environments. These strategies
focus on applied learning and practical experiences, which are essential in equipping students
with the necessary skills to thrive in a data-intensive workplace. The findings suggest that
current curricular approaches are effective in making complex concepts accessible and in
preparing students to be proficient and competitive. Further research is recommended to explore
the longitudinal outcomes of these educational strategies and validate their long-term impact on
students' careers, thereby affirming the robustness and sustainability of these teaching methods in
business education. The findings from the study suggest several key conclusions:
6.1 Successful Integration of Data Skills

The courses examined demonstrate a successful integration of data-related skills into the
business curriculum, catering effectively to non-tech savvy students. The use of applied learning,
real-world case studies, and hands-on projects ensures that students not only understand
theoretical concepts but are also able to apply these concepts in practical business contexts. This
approach not only enhances learning outcomes but also increases the relevance of education to
the students’ future careers.
6.2 Enhancing Student Engagement and Learning

The methodologies adopted in these courses—particularly the blend of lectures, practical
exercises, and collaborative projects—effectively engage students by making learning interactive
and practical. This engagement is crucial for subjects that might otherwise be intimidating due to
their technical nature. Furthermore, the progressive structure of the courses helps build
confidence as students advance from basic concepts to more complex applications, thereby
mitigating any initial apprehension and promoting a deeper understanding.
6.3 Preparing Students for a Data-Driven Future

The courses provide students with the skills and knowledge necessary to excel in a data-
driven business environment. The focus on current tools and technologies, along with ethical
considerations and real-world applications, prepares students not just to participate in, but to lead
in the evolving landscape of business where data is a central element. Graduates from these
programs are likely to have a competitive advantage in the job market due to their
comprehensive understanding of how to leverage data in business decision-making.
6.4 Recommendations for Curriculum Development

Based on the findings, it is recommended that business schools continue to evolve their
curriculum to include data skills across all areas of business education. This could involve more
integrated courses that start with fundamental data literacy and build up to advanced analytics
and machine learning applications. Additionally, updating course content regularly to keep pace
with technological advancements will be crucial in maintaining the relevancy and effectiveness
of the education provided.
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6.5 Future Research Directions

Further research is needed to quantify the impact of these educational strategies on student
outcomes. Longitudinal studies could track the career progression of graduates to assess the
long-term benefits of such a curriculum. Additionally, expanding the study to include multiple
institutions would provide a broader understanding of educational practices and help generalize
the findings across different educational settings.

In conclusion, the integration of data-related courses tailored for non-tech savvy students
within business education is not only feasible but also highly beneficial. The strategies identified
in this study provide a valuable blueprint for business schools aiming to equip their students with
essential data competencies, ensuring that they are well-prepared to meet the challenges of a
data-centric business world.

References

Agrawal, A., Gans, J., & Goldfarb, A. (2018). Prediction Machines: The Simple Economics of
Artificial Intelligence. Harvard Business Press.

Alenezi, M. (2023). Digital Learning and Digital Institution in Higher Education. Education
Sciences, 13(1), 88.

Asad, M. M., Hussain, N., Wadho, M., Khand, Z. H., & Churi, P. P. (2021). Integration of e-
learning technologies for interactive teaching and learning process: an empirical study on
higher education institutes of Pakistan. Journal of Applied Research in Higher Education,
13(3), 649-663.

Brassey, J., Christensen, L., & van Dam, N. (2019, February 13). The essential components of a
successful L&D strategy. McKinsey & Company. https://www.mckinsey.com/capabilities/
people-and-organizational-performance/our-insights/the-essential-components-of-a-
successful-1-and-d-strategy

Chotisarn, N., Gulyanon, S., Zhang, T., & Chen, W. (2023). VISHIEN-MAAT: Scrollytelling
visualization design for explaining Siamese Neural Network concept to non-technical users.
Visual Informatics, 7(1), 18-29.

Chotisarn, N., Merino, L., Zheng, X., Lonapalawong, S., Zhang, T., Xu, M., & Chen, W. (2020).
A systematic literature review of modern software visualization. Journal of Visualization,
23(4), 539-558.

Chotisarn, N., Siriphongwatana, P., Thanisuwiphat, P., Gulyanon, S., & Nadee, W. (2022).
Finding customer behavior insights for content creation in material and product sourcing
using specialized topic analysis. ICEB 2022 Proceedings. The International Conference on
Electronic Business, Bangkok, Thailand. https://aisel.aisnet.org/iceb2022/17/

Demsar, J., Curk, T., Erjavec, A., Gorup, C., Hocevar, T., Milutinovic, M., Mozina, M., Polajnar,
M., Toplak, M., Staric, A., Stajdohar, M., Umek, L., Zagar, L., Zbontar, J., Zitnik, M., &
Zupan, B. (2013). Orange: data mining toolbox in python. Journal of Machine Learning
Research: JMLR, 14, 2349-2353.

Dziuban, C., Graham, C. R., Moskal, P. D., Norberg, A., & Sicilia, N. (2018). Blended learning:
the new normal and emerging technologies. International Journal of Educational Technology
in Higher Education, 15(1), 1-16.

Elger, P., & Shanaghy, E. (2020). Al as a Service: Serverless machine learning with AWS.
Manning Publications.



MINTIZVUMNIFUNAG TN (JISB) DN 10 217U 1 L@B% UNTIAN — LD 2567 Wil 99

El-Sabagh, H. A. (2021). Adaptive e-learning environment based on learning styles and its
impact on development students’ engagement. International Journal of Educational
Technology in Higher Education, 18(1), 1-24.

Foster, D. (2022). Generative Deep Learning. “O’Reilly Media, Inc.”

Géron, A. (2022). Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow.
“O’Reilly Media, Inc.”

Gold, C. S. (2020). Fighting Churn with Data: The science and strategy of customer retention.
Manning Publications.

Goodfellow, 1., Bengio, Y., & Courville, A. (2016). Deep Learning. MIT Press.

Hochreiter, S., & Schmidhuber, J. (1997). Long short-term memory. Neural Computation, 9(8),
1735-1780.

Hosanagar, K. (2019). A Human’s Guide to Machine Intelligence: How Algorithms Are Shaping
Our Lives and How We Can Stay in Control. Penguin.

Mauro, G., & Valigi, N. (2020). Zero to Al: A non-technical, hype-free guide to prospering in
the Al era. Manning Publications.

Nethercote, N., Stuckey, P. J., Becket, R., Brand, S., & Duck, G. J. (2007). MiniZinc: Towards a
standard CP modelling language. International Conference on Principles and Practice of
Constraint Programming, 529-543.

Perron, L., & Didier, F. (2024). OR-Tools CP-SAT v9.9. Google for Developers.
https://developers.google.com/optimization/cp/cp_solver

Sharda, R., Delen, D., & Turban, E. (2020). Analytics, Data Science, & Artificial Intelligence:
Systems for Decision Support (11th Global Edition). Pearson Education.

UNESCO. (2021). UNESCO Strategy on Technological Innovation in Education (2022—-2025).
212th  UNESCO  Executive Board, Paris, France. UNESCO  Publishing.
https://unesdoc.unesco.org/ark:/48223/pf0000378847.locale=en

VanderPlas, J. (2016). Python Data Science Handbook: Essential Tools for Working with Data.
“O’Reilly Media, Inc.”

Yan, Y., & Yan, J. (2018). Hands-On Data Science with Anaconda: Utilize the right mix of tools
to create high-performance data science applications. Packt Publishing Ltd.



