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Abstract. This article presents a data-driven educational approach for supply chain net-
work analytics, focusing on imparting students with a deep understanding of the subject
and equipping them with the skills needed for applying data analytics in supply chain
management. The framework includes defining learning objectives, designing a teaching
plan, selecting effective delivery methods, and allocating necessary resources. Findings
demonstrate a systematic teaching approach through real-world classroom experiences
and student feedback. It highlights the effectiveness of the teaching methods and tools in
preparing students for careers in supply chain management and data analytics. The article
offers a blueprint for instructors to create engaging and effective educational programs by
incorporating real-world data and industry guest speakers and fostering student engage-
ment. Acknowledging context-specific findings, the study recognizes variations in effec-
tiveness across institutions, student demographics, and cultural contexts. To assess the
long-term impact, further research with diverse student cohorts and global perspectives is
needed. Practical implications focus on preparing students for supply chain network ana-
lytics challenges by integrating data-driven techniques, practical application, collaboration,
and industry relevance. The study provides educators a blueprint to prepare students for
data-driven supply chain management careers, contributing to supply chain education’s

evolution.
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1. Introduction

Supply chain network analytics is a rapidly growing
field that is essential for businesses looking to optimize
their supply chain operations. The ability to collect,
analyze, and interpret vast amounts of data has become
a critical factor in supply chain management, and there
is a growing demand for professionals with skills in
both data analytics and supply chain management. As
a result, there is a need for effective educational pro-
grams that can provide students with the knowledge
and skills needed to succeed in this field. Businesses’
data collection has increased dramatically as insightful
data are collected seemingly effortlessly by the now
“normal” manner in which consumers increasingly
interact with companies online. With this rising trend
in consumer behavior, big data analytics (BDA) has
rapidly earned important stature as a crucial business
tool and has seen rapid growth across most industries

in recent years. Similarly, BDA has become a powerful
tool in the supply chain management process because a
company’s ability to perform supply chain network
analytics provides it with a competitive advantage in
the current digital and global economy. The amount of
data that collected in various sectors typically overpowers
the ability and skills possessed by such businesses and
their employees to utilize these data appropriately. Con-
sequently, the need for robust infrastructures and skilled
individuals to make sound data-driven decisions across
departments is high. Unfortunately, the available talent is
increasing slower than the demand for data analytics
skills in supply chain management, creating a noticeable
shortage in the workforce.

To reduce this educational gap, this paper aims to
help instructors provide students with an end-to-end
blueprint of what the data analysis process entails, in
the hope of providing a tool for educational purposes
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and serving as a technical starter guide. To further
emphasize the need for education in this matter, our lit-
erature review discusses big data analytics (BDA), sup-
ply chain networks analytics (SCNA), data analytics
applications in supply chain management and supply
chain analysis (SCA), and the capabilities and agility of
supply chain analytics for data-rich environments.

This article presents a journey for instruction of a
data-driven supply chain network analytics that uti-
lizes a range of teaching methods and tools to provide
students with a comprehensive understanding of the
subject matter. We explore the use of data visualization;
descriptive, predictive, prescriptive analytics (and
introduce cognitive analytics); group decision-making
tools; and other innovative techniques to teach supply
chain network analytics. We also discuss the scope of
the teaching plan, the delivery methods, and the
resources needed to effectively implement the plan.
Our ultimate goal is to provide a blueprint for instruc-
tors and educators looking to create and deliver effec-
tive course instruction and to engage in educational
programs in supply chain network analytics.

As Waller and Fawcett (2013) predicted, there are
“myriad of opportunities for research where supply
chain management (SCM) intersects data science, pre-
dictive analytics, and big data, collectively referred to
as DPB.” In this context, D stands for data science, P for
predictive analytics, and B for big data. They called for
research on skills that are needed by SCM data scien-
tists and discussed how such skills and domain knowl-
edge are related to the effectiveness of an SCM data
scientist. They also mentioned that such knowledge is
crucial to the development of future supply chain lea-
ders. From a more general perspective, Dubey and
Gunasekaran (2015) identified big data and business
analytics (BDBA) skills and further proposed an educa-
tion and training framework for a successful career in
this field. These authors also proposed a theoretical
framework that can further help an educational or train-
ing institute embrace the framework to train young
undergraduates or graduates in BDBA skills. Rossman
and Cochran (2018) mentioned that every student would
be expected to understand three broad core statistical con-
cepts: the nature of data and how characteristics of data
determine the types of graphs, summary statistics, and
analyses that are and are not appropriate; the concepts of
probability necessary to establish the foundation for sta-
tistical inference; and the basics of statistical thinking and
logic, particularly with respect to inference.

2. Literature Review

Big data analytics (BDA) (Tsai et al. 2015) refers to
the use of advanced analytics techniques to extract
valuable knowledge from vast amounts of data to facil-
itate data-driven decision-making. BDA consists of

descriptive analytics, predictive analytics, and pre-
scriptive analytics (Wang et al. 2016). Descriptive ana-
lytics is defined as describing and categorizing what
has happened. Predictive analytics is used to anticipate
future events and discover predictive patterns within
data by using mathematical algorithms such as data
mining, web mining, and text mining. Prescriptive ana-
lytics apply data and mathematical algorithms for
decision-making. Multicriteria decision-making, opti-
mization, and simulation are among the prescriptive
analytics tools that help to improve the accuracy of
forecasting.

Big data analytics (BDA) has garnered significant
attention in recent years, holding the potential to revo-
lutionize organizational and market operations. Its
impact lies in introducing and educating entities on
managing extensive, intricate data sets, influencing
decision-making processes. The literature on data-
driven decisions within supply chains, and more speci-
fically within supply chain analytics (SCA), covers an
array of topics that includes opportunities and chal-
lenges of integrating BDA, technologies and tools uti-
lized to analyze large data sets, and various applications
of big data analytics in a variety of supply chain man-
agement problems. The approach can efficiently collect,
process, and analyze large amounts of data that can
enhance our ability to help organizations unveil trends,
patterns, and insight that would likely require addi-
tional resources and efforts through traditional data
analysis methods (Biswas and Sen 2017) for supply
chain analysis.

An extensive literature review was conducted to
scan existing studies, briefs, and reports that illustrate
big data analytics (BDA) as a comprehensive method to
better serve the supply chain management industry
(Nguyen et al. 2018). Our approach was to investigate
what methods work, where improvements could be
made, what gaps exist in the literature, and shortcom-
ings in current practices. Throughout our review, we
identified major themes to better understand where
BDA currently stands in the supply chain industry and
develop potential solutions to improve the quality of
supply chain networks. The themes most frequently
referenced in the literature were the benefits of BDA’s
ability to analyze large quantities of data in rapid time
for forecasting, the comparative analysis of BDA and
traditional data analysis methods, and the lack of
investment, knowledge, and training that prevent most
industries from adopting BDA (Tatham et al. 2017).

Empirical evidence suggests multiple advantages of
big data analytics in supply chain management, includ-
ing reduced operational costs, improved supply chain
agility, and increased customer satisfaction (Sheffi
2015, Ramanathan et al. 2017). Additionally, Talwar
et al. (2021) exhibited an analysis of data sources for
supply chains that discovered that 46% of firms had
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achieved 10% improvement in demand fulfillment
using big data, followed by a more than $10 rise in
supply chain efficiency for 36% of firms and better
buyer-supplier relations for 28% of firms. With current
technological development across the entities of the
supply chain, data generated is increasing at a fast rate.
Not too long ago, the information flow was documen-
ted by way of physical copies until the rise of informa-
tion technology in recent decades. Thus, currently,
most of the information flow linked to the material
flow is documented in the form of digital structured
data. Because the scope of the supply chain is currently
worldwide, the volume of data collected from its vari-
ous processes and the velocity at which is being gener-
ated can be qualified as big data. Therefore, the use of
BDA can offer substantial value in all areas of the sup-
ply chain. Wang et al. (2016) underscored the necessity
of supply chain analytics by highlighting its signifi-
cance for companies. In particular, SCA plays a crucial
role in enabling companies to consistently monitor
their specified metrics, address underperformance
issues, and identify root causes. Nguyen et al. (2018)
brought a review of the extant literature on the use of
big data analytics in supply chain management.
Awwad et al. (2018) also presented a literature survey
on the use of big data analytics in the supply chain.

Traditional methods of data analytics place limita-
tions on the supply chain industries from fundamen-
tally forecasting consumer behaviors, market trends,
and supply chain performances. However, BDA can
enhance the quality of efforts in demand forecasting,
optimization in inventory levels, and reliability in iden-
tifying the most cost-effective suppliers (Zheng et al.
2023). Zheng et al. (2023) also described the potential
limitations of BDA given supply chain managers’ unfa-
miliarity with it, which would require further invest-
ment in training to develop an efficient and effective
skillset to properly apply BDA in day-to-day opera-
tions. Therefore, the pros outweigh the cons in that the
literature describes the effectiveness if managers are
adequately trained in BDA methods.

Further BDA literature describes the growing need
for customer behavior analysis and demand forecasting
that is driven by increased market competition and the
surge in supply chain digitization practices (Seyedan
and Mafakheri 2020). Their study collected and exam-
ined seven mainstream techniques and pointed to opti-
mization models or simulation that improve the
transparency of forecasting through formulating and
optimizing cost functions to fit predictions to their data
(Seyedan and Mafakheri 2020). In addition, the litera-
ture also describes the ability for BDA to help organiza-
tions measure the performance of various areas in
logistics and supply chain management that provide
them with the ability to generate benchmarks to deter-
mine value-added operations (Wang et al. 2016).

Some additional impacts of BDA within supply
chain analytics that are described in the literature
include the drastic increase in the availability of raw
data as a result of advancements in technology and col-
lection techniques; combining different fields such as
statistics and computation with data science, BDA
allows supply chains to extract, improve, store, and
monitor substantial components of data from the huge
data sets for decision-making purposes (Gopal et al.
2024). Furthermore, Li (2020) illustrated ongoing trans-
formations of traditional manufacturing and industrial
processes through innovative technologies such as the
Internet of Things (IoT), Artificial Intelligence (AlI),
Deep Learning (DL), and advanced robotics. The per-
spective provides evidence that supports our case that
BDA would revitalize the supply chain industry to
keep the organizations up to date with adapting their
practices to meet the needs of learners in the 21st cen-
tury (Li 2020).

Whereas traditional data analytics are feasible for
analyzing data on a smaller scale, BDA is a comprehen-
sive approach that deciphers large, unstructured, and
complex data sets. Literature examines BDA and
describes it as relying on advanced techniques such as
deep learning to uncover patterns and insights that
would be difficult to identify using traditional analyt-
ics. For example, Basole et al. (2017) described the
importance of supply chain visualization that involves
the use of visual tools and techniques to analyze com-
plex relationships and interdependencies that exist;
this is attainable with BDA, but supply chains would
encounter limitations if operating under traditional
data analytic methods that would hinder their ability to
forecast consumer behaviors and patterns.

Moreover, a study conducted by Wang et al. (2016)
reinforces our findings mentioned earlier in our litera-
ture that traditional approaches place limitations on
industries’” ability to identify customer patterns and do
not take into consideration the complexity of modern
supply chain networks. The study used a combination
of ML algorithms and network analysis techniques to
assess a larger retailer that illustrated BDA's ability to
identify customer patterns and supply chain network
performances (Wang et al. 2020). The method has been
field tested using traditional methods and has yielded
inconclusive findings that make it complicated and cre-
ate setbacks for supply chain managers to understand
customer trends and behaviors.

The comparison of literature for BDA and traditional
SCA methods enables us to draw connections on find-
ings. BDA has been field-tested, delivering comprehen-
sive and more accurate analyses, which have been
proven to enhance the quality of data production for
supply chain managers and industries. Supply chain
management has also a longtime tradition of using ana-
lytical methods for problem solving, too. Moreover, the
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combination of both fields exploits and identifies gaps
in traditional approaches, revealing inconclusive find-
ings. The shortcomings when the two fields are dealt
with separately could eventually prove detrimental to
the supply chain, hindering its ability to adapt and
respond effectively to consumer patterns and beha-
viors. Lack of investment in BDA is one of the primary
causes of gaps and limitations in current supply chain
industries and organizations. If major companies invest
in software, training, and personnel, the literature indi-
cates that it would increase productivity, improve fore-
casting, and enhance the understanding of consumer
behaviors. In contrast, the perception of cost is why
many organizations could be reluctant to invest large
sums of money into a process where they have minimal
understanding of the benefits. According to Gopal et al.
(2024), BDA investment would allow organizations to
better analyze data through five characteristics that oth-
erwise would be complex through traditional methods:

1. Velocity: how fast data can be produced

2. Volume: how much data is generated

3. Value: reliable data

4. Variety: types of data collection

5. Veracity: quality and accuracy of the data

With the understanding of costs, supply chain organi-
zations should want to evaluate the tradeoffs through a
cost-benefit analysis that would likely reveal the benefit
of investment in BDA. Choosing the best supply chain
network implementation with optimized cost can reduce
the wastage from supplier end to end user (Gopal et al.
2024). Different methods bring different results, and the
characteristics that big data can generate are considered
to improve methods and practices for SCA.

Furthermore, according to Sun and Song (2018), who
emphasized the need for innovative and interdisciplin-
ary approaches that reflect the evolution of supply
chains, the incorporation of BDA would keep supply
chain analytics up to date with current practices. In
addition to describing the lack of knowledge that pro-
hibits organizations from investing in BDA, Sun and
Song (2018)detailed the importance of leveraging part-
nerships with higher education. Noting that partner-
ships can provide valuable opportunities for students
to garner practical experience and develop relevant
skills to be successful in the supply chain industry (Sun
and Song 2018). Consequently, by partnering with
higher education and levering these partnerships, pro-
gress can be the disconnect between the theory behind
supply chain best practices and concrete applications.
Research reveals a gap between theory and supply
chain practices, and even though there has been a sig-
nificant increase in literature focusing on operations
and supply chain management, it has largely failed to
provide theory-driven explanations or algorithms that
could help to extract meaningful insights from large
data (Fosso Wamba and Akter 2019).

Earlier, Woodruff and Vop (2006) described opera-
tions research (OR) as the yang and supply chain man-
agement (SCM) as the ying. They proposed that
application of OR to problems in SCM provide good
illustrations of OR. OR models also shed light on SCM.
Wu (2022) discussed a global supply network design
problem where the case company can source from mul-
tiple suppliers using multiple modes of transport
(including the use of containers with different capaci-
ties), allowing lateral supply between warehouses, etc.,
tested in an undergraduate course. Dimitrov et al.
(2013) presented a project with educational, research,
and practical benefits. Through the course project stu-
dents abstracted real-world problems into mathemat-
ics, evaluated the connection between the mathematics
and reality, and reasoned about the model results.
Dalal (2022) presented an exercise for teaching the
transportation problem using a mix of spatial and
randomly generated data illustrating the potential of
using qualitative and quantitative data for undergradu-
ate or introductory business school courses on operations
research (OR), logistics, and supply chain management.

In the context of retail operations, Van Woensel et al.
(2010) described the organization and teaching of retail
operations in the classroom. Aksin and DeHoratius
(2010) exemplified a multidisciplinary approach to
teaching service and retail operations management,
emphasizing the importance of utilizing field data
drawn from actual operating contexts. Kulkarni et al.
(2019) presented a sample of dashboard visualizations
and discussed their implications for pedagogy of retail
operations. They also discussed how optimization
modeling and a single data set can be leveraged to
expose students to multiple variants of covering mod-
els and, more importantly, how visualizations can be
used to quickly demonstrate the differences in these
models.

As with the topics to be taught in the class, the
instructors could use open published data sets and case
studies, their personal case studies and published
work, or a combination of both, because it is the case
for the course under which this article plays a role in, so
as to narrow down the scope of the course, the topics to
be analyzed, and the data sets to be used. For instance,
in the courses where these concepts have been used at
different levels at San Diego State University (MIS 753:
Global Supply Chain Analytics; and BA 644: Opera-
tions and Supply Chain Management), we have ranged
from supply chain network analysis accounting for speci-
fics such as nonprofit organizations (Balza-Franco et al.
2017) and those involved in humanitarian logistics (i.e.,
food banking, disaster response, etc.) to analytics in port
operations (Moros-Daza et al. 2019), shipyard operations
(Solano-Charris and Paternina-Arboleda 2013), transpor-
tation (Gomez-Jacome et al. 2019, Moros-Daza et al. 2019,
Jubiz-Diaz et al. 2021), inventory management (Paternina-
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Arboleda and Das 2005), warehousing (authorized data
sources from consulting activities), or specifically for sup-
ply chain network analysis, such as in Ramirez et al.
(2012), and Cure-Vellojin et al. (2011).

Woldt et al. (2020) reflected on this new reality, con-
cluding that universities will need to modify course
content and pedagogy to meet industry needs. In their
article, they derived an empirical course mapping
model for big data and supply chain analytics and
offered recommendations to align academic programs
with the needs of the industry, which is kind of what
we propose in this research.

3. Learning Objectives

The learning objectives for a course in supply chain net-
work analytics should be designed to equip students
with the knowledge and skills needed to succeed in the
field. First and foremost, students should gain a com-
prehensive understanding of supply chain manage-
ment and the role of data analytics in performance
improvement of supply chain operations. They should
be able to identify key performance indicators and
metrics that are relevant to supply chain performance,
learn how to collect and prepare the data, and analyze
data to gain insights (some would say wisdom) into
supply chain operations.

In addition, students should be able to use data
visualization tools and techniques to communicate
their findings effectively to different stakeholders in
the organization. They should also learn how to collab-
orate effectively in group decision-making processes,
leveraging cognitive analytics and other tools to make
data-driven decisions. Students should also gain an
understanding of how to apply best practices in data
analytics to ensure that their analyses are accurate,
unbiased, and ethically sound. Figure 1 illustrates a
sample supply chain network analytics dashboard
that integrates distribution costs, product demand,
transportation flows, and geospatial visualization
to support data-driven decision-making in supply
chain operations.

Finally, students should be able to apply their knowl-
edge and skills to real-world scenarios, working with
case studies and simulations to gain practical experi-
ence in supply chain network analytics. By achieving
these learning objectives, students will be well pre-
pared to succeed in a career in supply chain manage-
ment and data analytics. Upon completion of this case,
students should be able to:

e explain the concepts of supply chain network
analytics and the importance of using data-driven
approaches in decision-making;

Figure 1. A Sample Supply Chain Network Analytics Dashboard (Source: CGN Global, 2018)
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e understand the different types of data used in sup-
ply chain analytics, including structured and unstruc-
tured data;

e use appropriate software to perform basic data
analysis, such as data cleaning, manipulation, and data
visualization on a realistic business data set;

e apply data-driven approaches to optimize supply
chain network performance, including inventory man-
agement, demand forecasting, and risk assessment;

e communicate effectively about supply chain net-
work analytics to both technical and nontechnical sta-
keholders, with the ability to present findings, make
suggestions, and highlight insights.

4. Required Background
To effectively learn about supply chain network analyt-
ics, foundational understanding of several key topics is
needed. These include basic concepts of supply chain
management, such as procurement, inventory manage-
ment, logistics, and distribution. In addition, knowl-
edge of data analysis techniques and tools, such as
statistics, data visualization, and programming lan-
guages, particularly Python, is important, as well as
familiarity with data modeling and optimization tech-
niques. With these foundational concepts in place, stu-
dents can engage with the data-driven educational
journey of supply chain network analytics presented in
the research article with greater ease and effectiveness.
In this section, we highlight specific knowledge and
skills required. A complete Python Notebook and Tab-
leau project for this case is available from the instructor.
This case can be utilized in a variety of courses because of

the multiple tools utilized and the difficulty level aligned
with those of introductory courses to these concepts.

4.1. Background in Python and Data Analysis
Students should have a solid Python foundation in
Python, especially comfort with packages such as Pan-
das. Additionally, familiarity with packages such as
NumPy and matplotlib can be of benefit but is not
required as long as students have experience with data
visualization tools such as Tableau. In terms of data
analysis, students are expected to know how to join
data from multiple tables and correctly group and
aggregate data using their method of preference.

Python is currently an essential programming (script-
ing) language for data analysis and is widely used in the
field of supply chain network analytics. Students in a
course on supply chain network analytics should have
foundations in Python programming, including knowl-
edge of data structures, loops, functions, and object-
oriented programming concepts. They should also be
familiar with Python libraries such as NumPy, Pandas,
Matplotlib, and Seaborn, which are commonly used for
data manipulation, analysis, and visualization.

Notice in Figure 2 that we are using ChatGPT to gen-
erate code. Working alongside artificial intelligence
will be “as inherent” as how we work with the Internet,
and employees need to equip themselves with skills for
this new future (Microsoft 2023). ChatGPT sparked a
new wave of interest in generative Al technologies in
recent months, and Big Tech firms like Google and
Microsoft have since looked to infuse Al across their
business.

Figure 2. Sample Python Code for Demand Analytics - ChatGPT Generated (OpenAl, 2023)

pandas pd

# Load the demand data into a pandas dataframe

demand_data = pd.read_csv("demand_data.csv")

# Group the demand data by product and week

demand_by_product_week = demand_data.groupby(['product', 'week'])['demand’].sum()

# Calculate the total demand by product for the entire period
total_demand_by_product = demand_by_product_week.groupby('product')['demand'].sum()

# Calculate the average weekly demand by product
average_weekly_demand_by_product = demand_by_product_week.groupby('product')['demand’

# Merge the total demand and average weekly demand dataframes
demand_summary = pd.merge(total_demand_by_product, average_weekly_demand_by_product,

# Print the summary dataframe
yrint (demand_summary)




Downloaded from informs.org by [216.73.217.139] on 12 June 2026, at 23:08 . For personal use only, all rights reserved.

Paternina-Arboleda, Palacio, and Cochran: Data-Driven Supply Chain Network Analytics
INFORMS Transactions on Education, Articles in Advance, pp. 1-19, © 2026 The Author(s) 7

Students should also be familiar with database man-
agement systems and SQL queries because data retrieval
and management are essential parts of data analytics.
Students should be comfortable in using SQL to query
databases, manipulate and join tables, and create views.

4.2. Background in Data Visualization

Data visualization at the level of Camm et al. (2022) is a
critical skill for supply chain management, where
teams must analyze and communicate complex data
sets to make informed decisions about network design,
sourcing, production, logistics, and more. Students are
expected to perform exploratory data analysis (EDA)
with the aid of data visualizations such as scatterplots,
histograms, and boxplots, using Tableau as their data
visualization software. Furthermore, students should
have basic knowledge of using data visualizations and
dashboarding properly. The course must introduce stu-
dents to data visualization tools such as Tableau (as
used in this article), Power BI, Excel, or more hardcore
scripting in Python/R to help them create interactive
dashboards, charts, and graphs. These tools can help
students to identify patterns and trends in data and to
communicate their findings effectively. Furthermore,
we can teach students to use data visualization for sto-
rytelling. By using visuals to highlight key insights, stu-
dents can make their analyses more compelling and
engaging and communicate their findings more effec-
tively to stakeholders. They can even be trained to use
the newest Al tools to create videos that create the stor-
ies and interact/combine/compile with their dash-
boards for better conveying their stories.

In addition to proficiency in using these tools, stu-
dents should be able to effectively choose the appropri-
ate type of visualization for different types of data and
analysis goals. They should understand how to design
and create interactive dashboards that allow stake-
holders to explore and analyze data in real time.

Data visualization can also be an effective tool for
facilitating group decision-making in supply chain net-
work analytics. By using data visualization to present
complex data sets and visually communicate insights,
teams at different places can collaborate more effec-
tively and make more informed decisions. This particu-
larly fosters online collaborative learning, where teams
thousands of miles apart could participate in the pro-
cess. We can use data visualization tools to create inter-
active dashboards that allow teams to collaborate and
make decisions together to build consensus around
decisions. We can use data visualization in a game for-
mat to encourage engagement and collaboration and
even test game-theoretical collaborative frameworks in
supply chain planning where students could be asked
to design a supply chain network for a hypothetical
company and present their findings in a game-like for-
mat, competing to make the most effective decisions.

For the case study in this article, we will present the
use of Tableau. Tableau is a powerful data visualization
tool that is widely used in the field of supply chain net-
work analytics. Students in a course on supply chain
network analytics should have a strong foundation in
Tableau, including knowledge of data visualization
principles, data preparation, and Tableau functionali-
ties. Students should be able to use Tableau’s function-
alities such as calculated fields, sets, and parameters to
create interactive and dynamic visualizations. They
should also be proficient in creating various types of
visualizations, including charts, graphs, maps, and
dashboards. Students should also be familiar with
Tableau’s advanced features, including data blending,
level of detail (LOD) expressions, and the Tableau
server. These features enable students to analyze and
visualize data from multiple sources and scale up their
data visualization projects to enterprise-level solutions.

4.3. Optimization

Optimizing supply chains is a critical aspect for busi-
nesses, and it involves identifying the most efficient
and cost-effective ways to move goods and services
through the supply chain network. Data-driven optimi-
zation of supply chain networks is a rapidly growing
field that uses data analytics and mathematical models
to optimize supply chain networks.

One of the key benefits of data-driven optimization
is the ability to make more informed decisions based
on data analysis. By collecting and analyzing data from
various sources, such as ERP systems and even real-
time sensors, and loT devices for performing more
real-time optimization tasks, supply chain managers
can gain insights into the performance of their supply
chain networks. These insights can then be used to
identify bottlenecks, optimize inventory levels, and
reduce transportation costs, predict potential disrup-
tions, and overcome them to improve (or maintain)
performance.

Data-driven optimization also allows supply chain
managers to simulate various scenarios and predict the
outcomes of different decisions. This is particularly
useful for supply chain networks that are complex and
have multiple variables. By simulating different scenar-
ios, managers can test different strategies and evaluate
their potential impact on the overall performance of the
supply chain network.

4.4. Basic Supply Chain
Management Background

Supply chain management is the coordination of activi-
ties involved in the production and delivery of goods
and services from raw materials to the end consumer. It
encompasses all activities involved in sourcing, pro-
curement, production, transportation, warehousing,
and distribution. Effective supply chain management is
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critical for businesses to stay competitive and meet cus-
tomer demands in today’s global marketplace. The
supply chain management process involves a network
of organizations, resources, activities, and technology
that work together to deliver products and services to
customers. It includes various stakeholders such as
suppliers, manufacturers, distributors, retailers, and
customers. Each of these stakeholders has a role to play
in the supply chain management process, and their
actions can have an impact on the entire network.

The goal of supply chain management is to optimize
the flow of goods and services, minimize costs, and
enhance customer satisfaction. This is achieved by
managing the different activities in the supply chain,
such as inventory management, transportation, and
warehouse management. Effective supply chain man-
agement requires the use of advanced technology, data
analytics, and strategic planning. Supply chain man-
agement has evolved over time, and today it is a com-
plex and dynamic process that requires constant
monitoring and optimization. Globalization, increased
competition, and changing customer demands have
led to the need for more agile and flexible supply
chains. This has led to the development of new technol-
ogies and tools to enable businesses to better manage
their supply chains.

Some of the key challenges faced by businesses in
supply chain management include demand volatility,
supply chain disruptions, and changing regulations. To
address these challenges, businesses are increasingly
turning to data-driven analytics to improve their sup-
ply chain management processes. Data analytics can
help businesses to gain insights into their supply chain
performance, identify potential bottlenecks, and make
informed decisions.

Supply chain management is a critical aspect of busi-
ness operations, and effective management of the sup-
ply chain can have a significant impact on a company’s
bottom line. With the increasing availability of data
and advanced analytics tools, businesses have an
opportunity to optimize their supply chains and gain a
competitive advantage in the marketplace.

5. Teaching Plan

The teaching plan for a data-driven educational jour-
ney for supply chain network analytics should be
designed to equip students with the necessary knowl-
edge and skills to analyze and optimize supply chain
networks using data-driven approaches. The scope of a
teaching plan for a data-driven educational journey for
supply chain network analytics is quite broad because
it covers various aspects of supply chain management,
data analytics, and optimization techniques. The scope
of the teaching plan may vary depending on the level
of the course and the specific learning objectives. A sug-
gested teaching plan for this course follows.

A Refresher to Supply Chain Management. This
module should help students refresh their basic knowl-
edge of supply chain management, its importance, and
the various components of a supply chain network.

e Data Collection and Management: This module
should focus on the different sources of data that can
be collected in a supply chain, such as point-of-sale
data (Figure 3), inventory data, shipment data, route
data (i.e., congestion), and data for potential of disrup-
tions, among others. Students should learn how to col-
lect, store, and manage supply chain data.

e Descriptive Analytics: This module should focus
on the use of descriptive analytics to understand the
historical performance of a supply chain network. Stu-
dents should learn how to use data visualization tools
to analyze supply chain data and identify patterns and
trends. We use Tableau as a visualization tool for this
article, but Power BI, Excel, or Python/R dashboards
could be analyzed as well (Figure 4).

e Predictive Analytics: This module should focus
on the use of predictive analytics to forecast future
demand, identify potential supply chain disruptions,
and optimize routes and inventory levels. Students
should learn how to use statistical models to make
associations, correlate, make predictions (Figure 5), and
develop a forecast accuracy evaluation framework.

o Prescriptive Analytics: This module should focus
on the use of prescriptive analytics to optimize supply
chain network performance. Students should learn
how to use mathematical optimization techniques to
solve supply chain problems such as inventory optimi-
zation, transportation optimization, and production
planning.

e Case Studies and Project Work: This module
should provide students with the opportunity to apply
the concepts and techniques learned in the course to
real-world supply chain problems. Students should
work on case studies and projects that require them to
analyze supply chain data and develop optimization
solutions. The instructor gave four data sets for the
course, two with a large focus on network analytics,
one for geospatial inventory analytics, and one for
geospatial transportation analytics.

e Industry Speakers: Inviting industry supply chain
domain expert speakers from companies can be an
excellent way to expose students to real-world supply
chain challenges and opportunities. With virtual learn-
ing environments on the rise, this is a must-do activity
for this course. The instructor invites two external speak-
ers (one from industry, one from academia) to the class-
room. One of the presentations breaks down the
problem of optimizing food banking in the United States.
At the end of the presentation, the students are then
given the data set to play with and make discoveries, be
creative, and present their results, benchmarked to those
presented by the invited speaker or run by the instructor.
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Figure 3. An Excerpt from the Data Set

InvoiceNo  StockCode Description
1 536365 71053

2 536365 84406B

4 536365 84029E

4 536365 B84029E

Quantity
0 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 2010-12-01 08:26:00 255 17850.0 United Kingdom

WHITE METAL LANTERN
CREAM CUPID HEARTS COAT HANGER
3 536365 B84029G KNITTED UNION FLAG HOT WATER BOTTLE 2010-12-01 08:26:00 3.39 17850.0 United Kingdom
RED WOOLLY HOTTIE WHITE HEART.

RED WOOLLY HOTTIE WHITE HEART.

InvoiceDate  UnitPrice CustomerlD Country
2010-12-0108:26:00  3.39 17850.0 United Kingdom

2010-12-01 08:26:00 2.75 17850.0 United Kingdom

2010-12-01 08:26:00  3.39 17850.0 United Kingdom

2010-12-01 08:26:00 3.39 17850.0 United Kingdom

e Assessment: The course assessment should be
designed to evaluate the students’ understanding of
the course material and their ability to apply the
concepts and techniques learned in the course to
real-world supply chain problems. In the context of
this course structure, the assessment may include
assignments, case studies, and project work, all of
which could evolve to the writing of articles to be

submitted to conferences or journals. Examinations
are not among the tools that we propose for our
course assessment.

Figure 4 presents sample descriptive analytics dash-
boards developed in Tableau and enhanced with Gem-
ini Al to visualize revenue trends, customer retention,
sales forecasting, and product performance within a
supply chain analytics context.

Figure 4. Sample Descriptive Dashboards (Built in Tableau, Edited with Gemini AI)
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Figure 5 illustrates sample forecast and association
dashboards used to support predictive analytics and
market basket analysis within supply chain network
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analytics, highlighting projected sales trends and
product association patterns through visualization
techniques.
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Figure 5. Sample Forecast and Association Dashboards
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Figure 6 presents a sample analysis structure for opti-
mizing supply chain networks, illustrating how data
limitations, forecasting assumptions, computational
challenges, and sensitivity analyses can be integrated
into a decision-support framework for supply chain
optimization.

For students who were able to submit results that
were deemed good enough to be sent out for publica-
tion, then every other previous mark for the class was
accounted the same as this submission, because the
instructor would consider that the students have
achieved the goals of the course in full.

We end the course by introducing cognitive analytics
as an emerging field that can be applied to teaching

068

ALARM CLOCK BAKELIKE GRED H 066

supply chain network analytics. It involves using
advanced algorithms and machine-learning techniques
to analyze large amounts of data and extract insights
that can be used to improve decision-making processes.
Incorporating cognitive analytics into the classroom, it
can help instructors to provide students with a more
comprehensive understanding of the subject matter
and equip them with the skills needed to make data-
driven decisions in the supply chain network. For
example, instructors can use cognitive analytics to ana-
lyze historical data on supply chain performance and
identify patterns or trends that can be used to optimize
the network or even help optimization models evolve
in time, based on the learned patterns, identifying

Figure 6. Sample Analysis Structure for Optimizing Supply Chain Networks (Generated with Gemini Al with Authors Input)
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redundancies and limitations and finding new relations
to enhance the quality of the original model. By teach-
ing students how to use cognitive analytics tools and
techniques, they can learn how to leverage data to
improve supply chain performance and make more
informed decisions.

A course in supply chain network analytics should
focus on equipping students with the necessary knowl-
edge and skills to analyze and optimize supply chain
networks using data-driven approaches. The teaching
plan should be designed to provide a comprehensive
understanding of the supply chain management pro-
cess, data analytics, and mathematical optimization
techniques.

5.1. Delivery
This case is to provide students with hands-on ex-
perience in data analysis and modeling for supply
chain networking analytics. Consequently, students are
expected to dedicate serious time and effort to data
cleaning and data mining, because these are crucial
steps before diving into the data analysis, and start cre-
ating, working with the visualization tools to illustrate
their findings. Given the time needed to preprocess
data, we recommend presenting this case over multiple
lessons, with a minimum of three lessons. This way,
students will have the ability to work on this case as a
multistep process. The delivery method would depend
on various factors such as the level of the course, the
availability of resources, and the preferences of the
instructor and students. Some of the class delivery
methods that we found useful are as follows:

e Experiential Learning: entailing learning by
doing. In this method, the instructor uses various case

Figure 7. Log-Hub Excel Add-in Display of Results

studies, simulations, and projects to provide hands-on
experience in supply chain network analytics. These
topics are more suitable for teaching through experi-
ence. Students who prefer a practical learning environ-
ment can apply the concepts and techniques learned in
the course to real-world problems.

e Hybrid Classroom: combining traditional class-
room instruction with online learning. With this
method, students attend some classes in person and
some classes online. The instructor can use various
online tools such as video conferencing, online forums,
and learning management systems (LMS) to deliver
the online portion of the course. This is relevant
because it will allow for the topics to be recorded and
left in the LMS to be accessed as many times as is
required by the students.

e Computer Labs and Software are essential
resources for teaching supply chain network analytics.
The software should be up to date and should cover a
range of topics, such as optimization, simulation, and
data analysis. The instructor should choose the level of
coding needed to convey the class, depending on the
level of the course. The instructor should also provide
access to online resources such as data repositories and
supply chain network analysis tools. An introductory
level course would tend to use more end-user soft-
ware tools. Examples of such would be the Log-Hub
add-ins to Excel, as shown in Figure 7 and end-user
digital twins, but many more could be used. A more
advanced level course would need to convey more
Python/R scripting and tools like GUROBI or CPLEX.
Meta-modeling analytics/optimization tools such as
OPTEX from Hypothalamus Al could be used as an
all-level course based on its versatility to model using
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Lego-style blocks of constructs or to allow the user to
model from scratch more complex routines and then
transfer the optimization code to the solver of prefer-
ence (i.e., GUROBI, CPLEX, etc.) or to a modeling
platform such as AIMMS or ILOG and then store
them in the OPTEX knowledge base. In addition, tools
such as Log-Hub Add-In for Excel would work better
for more end-user-oriented courses, which would be
the case for MBA courses.

As for the introductory class (e.g., BA 644) we cur-
rently use open solver (Mason 2011) as the course main
optimization tool, but the instructor is now heavily
working with Al-generated Python codes so that stu-
dents may have a more automated experience and under-
standing of how to use the tool with the help of (data-
modified) real-life examples. Al automated python code
generates programs of mathematical models in high-level
algebraic languages and in general-purpose languages,
making it in a generic meta-platform that works as an
interface for multiple mathematical programming tech-
nologies. This is part of a future study.

5.2. Data, Python Notebook

Students will be given one data file to follow along
with (data.csv), the E-Commerce Data data set. This
data set was downloaded as a CSV file from the public
website Kaggle.com; it has eight attributes and 541,909
instances, which are described in Table 1. We will also

Table 1. Description (Sample) of the Attributes

provide a complete Jupyter Notebook (SupplyChain-
NetworkAnalytics.ipynb) that includes every step of
the data cleaning process, as well as the solution, with
an explanation. This notebook can be used as a techni-
cal guide for students to follow along during the data
cleaning process and the analytics and can be run in
any regular Python Coding environment. The PDF
includes a step-by-step guide on how to create visuali-
zations using Tableau.

5.3. Description of the Case Study
This case study demonstrates the application of
descriptive, predictive, and prescriptive analytics tech-
niques in the context of online retail global distribution
for a U.K.-based corporation using a data set publicly
available at kaggle.com. By analyzing the behavior of the
supply network, predicting future sales per country,
optimizing the distribution network with near-shoring
practices, and developing interactive dashboards, the
company can gain valuable insights, optimize operations,
and make informed decisions to enhance supply chain
efficiency, customer satisfaction, and overall business
performance.

Title: Online Retail Global Distribution for a U.K.-
based Corporation

Introduction: This case study, based on the Kaggle.-
com E-commerce data set, focuses on an online retail
corporation based in the United Kingdom. The

Attribute

Values

536365 to 581587
A563185 to A563187
C536379 to C581569

10002 to 90208
10123C to 90214Z

Invoice no.

Stock code

AMAZONFEE, BANK CHARGES

B,C2,D,M, S

CRUK, DOT, POST

DCGS0003 to DCGS0076

DCGSSBOY, DCGSSGIRL

gift_ 0001_10 to gift_0001_50
Description

4 PURPLE FLOCK DINNER CANDLES,

50’S CHRISTMAS GIFT BAG LARGE,

DOLLY GIRL BEAKER,

I LOVE LONDON MINI BACKPACK,

NINE DRAWER OFFICE TIDY,

OVAL WALL MIRROR DIAMANTE,

RED SPOT GIFT BAG LARGE,

SET 2 TEA TOWELS I LOVE LONDON, etc.

—80,995 to 80,995

12/1/10 8:26 to 12/9/11 12:50
—11,062.06 to 38,970

12346 to 18287

Quantity
Invoice date
Unit price
Customer ID
Country

Australia, Austria, Bahrain, Belgium, Brazil, Canada, Channel Island, Cypress, Czech

Republic, Denmark, EIRE, European Community, Finland, France, German, Greece, Hong
Kong, Iceland, Israel, Italy, Japan, Lebanon, Lithuania, Maltha, Netherlands, Norway,
Poland, Portugal, RSA, Saudi Arabia, Singapore, Spain, Sweden, Switzerland, United Arab
Emirates, United Kingdom, Unspecified, United States
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Table 2. Results for Supply Chain Network Optimization Analysis

Network time structure Network total cost to serve (€) Savings
Year around data single network model 73,053,293.69
Quarter-by-quarter more dynamic network model 70,042,425.72 4.1%

company has a vast database containing more than
500,000 registries for online sales across 38 countries or
territories, with the largest share of sales in the U.K.
market. The objectives of the case study are to deploy
descriptive analytics to analyze the behavior of the sup-
ply network on a country-wise basis and over a time-
line, predict future online sales per country, model the
distribution network considering near-shoring prac-
tices, and develop interactive dashboards for tracking
relevant metrics. The student is asked to perform:

a. Descriptive Analytics for Supply Network
Behavior: Using the available database, descriptive
analytics will be employed to analyze the behavior of
the supply network. This analysis will involve examin-
ing key metrics such as sales volume, revenue, product
preferences, and market trends on a country-wise basis.
Visualizations and statistical measures will be used to
identify patterns, trends, and outliers in the online sales
data across different countries and territories. This
analysis will provide insights into the performance and
behavior of the supply network over time and help
identify key factors driving sales in each country.

b. Predicting Future Online Sales per Country:
Building upon the descriptive analytics, predictive ana-
lytics techniques will be applied to forecast future
online sales per country. Time series analysis, regres-
sion models, or machine-learning algorithms will be
utilized to analyze historical sales data and predict
future sales trends. The models will consider various
factors such as seasonality, economic indicators, cus-
tomer behavior, and marketing campaigns. The pre-
dicted sales figures will enable the company to make
informed decisions regarding inventory management,
marketing strategies, and resource allocation for each
country or territory.

c. Modeling the Distribution Network: To optimize
the distribution network, the case study will consider
near-shoring practices by bringing manufacturing back
from South Asia to Europe. Optimization techniques,
such as mathematical programming or network opti-
mization models, will be employed to determine the
optimal location of manufacturing facilities among
three potential countries. Gravity models could also
be implemented. Factors such as production costs,
transportation expenses, labor availability, and market
proximity will be considered to identify the most ad-
vantageous locations for manufacturing. The optimized
distribution network will enhance supply chain effi-
ciency, reduce lead times, and potentially lower costs
associated with international manufacturing.

Table 2 shows the difference between running a
year-long mathematical model for the design of the
supply chain network, after all the analyses have been
performed, as compared with a more dynamic run
with network links designed on a quarterly basis.

It is important to mention here that once we set the
manufacturing facility location with the year-long model,
we fixed it for each one of the independent runs for each
quarter, so transportation links were variable. The reader
can observe that building a more dynamic supply chain
network yields more than 4% in projected savings.

We argue that this could be further improved once
you drill down to the molecular level of day-to-day trans-
port operations, but this is a matter of future work.

d. Building Interactive Dashboards with a Time-
line: To provide stakeholders with a comprehensive
view of the supply chain and relevant metrics, interac-
tive dashboards will be developed. These dashboards
will present key performance indicators (KPIs), sales
trends, inventory levels, production capacity, and other
relevant metrics in a visually appealing and user-
friendly format. The dashboards will feature timeline
functionality, allowing users to explore historical data
and track performance metrics over time. This interac-
tive visualization will enable executives, managers,
and other stakeholders to monitor the supply chain’s
performance, identify bottlenecks, and make data-
driven decisions to optimize operations. The Tableau
project for this case study is available upon request.

Teaching the presented case study to graduate busi-
ness students holds several practical implications in
terms of its applicability to real-world problems. By
engaging with this case study, students can develop
valuable skills and knowledge that can be directly
applied in their future careers in supply chain manage-
ment and data analytics. The case study reflects current
trends and challenges in the online retail industry,
making it highly relevant to the real-world business
context. It exposes students to the practical considera-
tions and complexities associated with managing
global distribution networks. This industry relevance
enhances students’” understanding of the dynamic
nature of supply chain management and equips them
with the knowledge and skills necessary to address
real-world supply chain problems. The case study
enables students to understand the impact of supply
chain decisions on business performance and global
operational strategy. By modeling the distribution
network and considering near-shoring practices, stu-
dents learn how to optimize the supply chain to
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improve efficiency, reduce costs, and enhance cus-
tomer satisfaction (if customer feedback data exist).
This enhances their ability to make informed decisions
that align with the overall strategic objectives of the
organization. The case study’s applicability to real-
world scenarios enhances students’ preparedness for
future careers and equips them with the necessary
tools to contribute effectively to the field of supply
chain management.

5.4. A Step-by-Step Journey to Supply Chain
Network Analytics

In what follows, we present a step-by-step procedure
outlining the methodologies used to solve the case
study on the online retail global distribution for a U.K.-
based corporation. With a database containing more
than 500,000 registries for online sales in 38 countries or
territories, this case study aims to provide a compre-
hensive understanding of the supply network behav-
ior, predict future sales, model the distribution
network, and build interactive dashboards. The case
study delves into descriptive analytics, predictive ana-
lytics, optimization modeling, and data visualization
techniques. The methodologies employed in this proce-
dure enable the analysis of country-wise sales behavior,
the prediction of future sales trends, the optimization
of the distribution network, and the construction of
interactive dashboards for tracking relevant metrics
over time. At the end, the students are asked to give
valuable insights and recommendations derived from
the development of the whole process to address real-
world challenges in online retail global distribution.

The first step is data collection and exploration. This
data set was retrieved from kaggle.com. In real life
there should be a step zero that involves getting the
data from a database. The students would be asked to
collect the online sales data from the company’s data-
base, which contains more than 500,000 registries for
online sales in 38 countries or territories. Then, one
should explore the data set to understand its structure,
variables, and quality and preprocess the data by han-
dling missing values, outliers, and data inconsistencies.

The second step is to perform descriptive analytics
for supply network behavior, where the students are
required to analyze the behavior of the supply network
on a country-wise basis and over a timeline, followed
by the calculation of key metrics such as sales volume,
revenue, customer demographics, product preferences,
and market trends for each country. There are many
options to perform these analyses. We chose to follow a
more user-oriented framework to work this section
integrated with visualizing the data using graphs,
charts, and other visual representations to identify pat-
terns, trends, and outliers.

The third step is to prepare predictive analytics for
future sales, where the student should prepare the data

for predictive analysis, ensuring that it is properly for-
matted and divided into training and testing sets.
Then, they should apply suitable time series analysis,
regression models, or machine-learning algorithms to
forecast future online sales per country. Evaluating the
performance of the models using appropriate metrics
such as mean squared error or R-squared value is of the
highest relevance so that the best-performing model
could be selected and used to predict future sales
trends for each country.

The fourth step is to model the distribution network.
Here, students are asked to search for data such as cost
of transportation per unit, per distance, per mode, and
per country. They are asked to search for manufacturing
wages for potential countries to (re)locate facilities (for
near-shoring practices) and tariffs (if they exist). These
data sets are available from the instructor, but we foster
the self-construction of data sets by the students. With
all the data sets in place, students are then asked to
identify three potential countries for near-shoring
manufacturing practices, considering factors such as
production costs, transportation expenses, labor avail-
ability, and market proximity. What follows is the
modeling stages, namely defining the objectives and
constraints for optimizing the distribution network,
incorporating the near-shoring locations. Then, the stu-
dents formulate an optimization model to determine the
optimal location of manufacturing facilities. Then they
solve the optimization model using appropriate optimi-
zation techniques (opensource or commercial solvers in
our case) to obtain the optimal distribution network
configuration. Then they run sensitivity and post-
optimality analyses to explore the what-if potentials for
the problem under study. Then they document the
entire process and report the insights for the case study
to bring wisdom to the intended audience. An Excel file
with an open solver solution, including the different
data sets to be prepared by the students, in addition to
the online sales data set originally given (retrieved from
kaggle.com), is available upon request.

The fifth step is to build the interactive dashboards,
where students are asked to select a suitable data visu-
alization tool (e.g., Tableau, Power BI) to build the
interactive dashboards. In this case study, we used Tab-
leau as our tool for building dashboards. Determine the
relevant metrics and KPIs to be tracked on the dash-
boards. Design the dashboards to present the selected
metrics and KPIs in a visually appealing and user-
friendly manner. Last, incorporate timeline functional-
ity to enable users to explore historical data and track
performance metrics over time.

The last step is to evaluate, interpret, and present the
results to the audience (the instructor in the classroom
setup, the leadership in a real company setting). Stu-
dents are asked to evaluate the results and insights
obtained from the descriptive and predictive analytics,
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distribution network modeling, and interactive dash-
boards and assess the practical implications and recom-
mendations derived from the analysis, considering the
company’s goals, market conditions, and strategic
objectives. All of the findings must go into a compre-
hensive report and the corresponding executive pre-
sentation summarizing the findings, methodologies,
and insights from the case study. The findings should
be prepared depending on who the relevant stake-
holders are. They could be executives, managers, or
decision-makers or (in this case) the instructor. The pre-
sentation should emphasize the value and applicability
of the solutions proposed.

6. Classroom Experience

Creating a conducive classroom experience for effective
teaching of any subject, including supply chain net-
work analytics, is essential. We praise ourselves in
using incorporate active learning strategies, such as
case studies, group projects, and simulations, to engage
students and facilitate their understanding of the sub-
ject matter. Active learning promotes critical thinking
and encourages students to take ownership of their
learning processes.

Encouragement of collaborative learning strategies
can foster a supportive learning environment and
enable students to learn from one another. Further-
more, when this collaboration is online with geographi-
cally remote groups, it improves the reasoning and
group decision-making capabilities of students. The
use of technology to enhance the classroom experience,
such as online discussion forums, virtual classrooms,
or data visualization tools, facilitates learning and pro-
vides a platform for collaborative learning and engage-
ment. Active instructor involvement also creates a
positive learning environment and fosters student
engagement and motivation.

Engaging with students in special topics of current
interest is an activity that yields the most attention
from students to the class. An example of this relates to
taking advantage of current events in the world, associ-
ating them with potential effects on any given supply
chain. During the spring of 2022, the students were
encouraged to jointly run models to counter the pro-
blems of disruptions on agricultural commodities due
to the Russia-Ukraine conflict, among the largest pro-
ducers of commodities such as corn, sunflower oil, and
more. How the world should react to such disruption
drew a lot of interest from the students and made them
engage in a more productive class environment.

6.1. Courses Where This Case Was Used

We have used this case study in a three- to four-session
structure (2 hours and 40 minutes each session) as part
of the MIS 753-Global Supply Chain Analytics course
at San Diego State University, a minority serving

institution. This course provides a comprehensive
framework on managing global supply chains. Stu-
dents learn supply chain strategies and the global
impacts on the strategies. This course addresses global
supply chain networks, demand management and pro-
duction planning, global sourcing, stakeholder colla-
borations, supply chain inventory management,
logistics and channel management, drivers and metrics,
and supply chain analytics. Cases and readings drawn
from real-world situations are used to discuss each one
of these issues. The instructor has also used this case
study for executive education for ESAN, a university in
Peru, focusing on the use of these tools for industry but
not in the step-by-step project development as it was
presented in the preceding sections.

Every student shall prepare for all case studies and
actively participate in case discussions. Students may
be called to ask or answer questions related to the case.
One case is assigned to a team. The team shall turn in a
case report, and a 250-word executive summary on the
cover page. The report shall analyze the key issues, pro-
pose alternative solutions, discuss the pros and cons of
each alternative, and then make recommendations. The
rationale of such recommendations must consider
capabilities of the organization and the business envi-
ronment at the time of the case study, that is, if the time
frame takes place during the years 2020-2021, then stu-
dents should consider aspects related to global supply
chains in the times of COVID-19, such as resilience, dis-
ruptions, and so on, or if the case runs in the years
2022-2023, then students are encouraged to seek for
experiences that relate to world conflicts in global sup-
ply chains, such as the impact of the Russia-Ukraine
conflict on agricultural supply chains. A list of sug-
gested discussion questions is posted on the LMS.
These questions can be used as the starting point to
analyze each case, but students are encouraged to pro-
duce their own knowledge base because they shall con-
duct further analyses. The assigned team also needs to
make a formal presentation in class and respond to
questions. There is a rule for each member of the team
to have equal “airtime” for the case presentation and
the Q&A session. The final report shall be around 6,000
words, excluding tables and figures, using APA style
for in-text citation and references. The APA format
guide is posted on the LMS. The paper shall use at least
25 scholarly references, dated within the last 10 years,
and more if needed for seminal contributions from
authors, which are not bound by time.

Successful experiences from this course that are
worth listing are (a) an ASCM live event presentation
led by the instructor, with small pieces of information
presented by one of the group students for this last case
study approaching the reshaping of some food world
commodities, and (b) articles that were latter submitted
by the instructor with the respective students for
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publication in book series (as part of the International
Conference in Computational Logistics in Berlin, 2023)
or ajournal (such as this one).

6.2. Student Feedback

Student feedback, beyond the typical college-led stu-
dent feedback survey, is crucial for improving the qual-
ity of a course in supply chain network analytics. It
provides the instructor with valuable insights into
what is working well and what needs to be improved.
The instructor can organize focus groups to obtain
more in-depth feedback from students, providing a
platform for students to express their opinions, ideas,
and concerns about the course, and can help to identify
areas for improvement. The instructor should also
encourage students to provide informal feedback
throughout the course, such as through class discus-
sions, email, or one-on-one meetings. This can provide
immediate feedback and enable instructors to adjust
the course material or teaching style as needed.

Some of the general feedback received in the MIS 753
class at San Diego State University follows. To the ques-
tion of, What was the best thing about this course?, the stu-
dents answered the following (text within parentheses
is the authors’):

e “Use of real-world data.”

e “The project made us dive deep into supply chain
analytics and I think we learned a ton from it. Show the
depth of a single problem.”

e “The lectures, the real-world examples, and the
concepts.”

e “The topicis very relevant.”

e “Working assignments in groups.” We (the
authors) want to point out that this is a strong orienta-
tion of this course because it brings the best of each
member.

e “Exposure to tools that can analyze (large and var-
ied) data sets.” The use of a variety of tools such as
Python, R for data analytics, as a choice by the student,
and the choice of optimization tools such as GUROBI/
CPLEX, a meta-modeling tools such as OPTEX, or the
ADD-INS to Excel or Google sheets such as Open Solver,
were of great help. The instructor also brought availability
to the students of the ADD-INS from Log-hub (https://
log-hub.com/supply-chain-apps/) for all students but
especially for those students who are more prone toward
user-oriented tools.

e “He (the instructor) arranges guest lectures for
giving insights on specific topics, and it helps to under-
stand the problem and solve it.”

At the time this lecture was given, it was the first time
delivered with this strong orientation to analytics of
real-world large data sets. It was pointed out by stu-
dents that the topic was strong and better organization
of it was needed, which the authors of this paper (one of

which was the instructor at the time) agreed with. Stu-
dents also mentioned in the feedback reviews that more
class examples using large data sets would help them
understand better the ups and downs of data cleansing,
preprocessing, and preliminary and in-depth analysis,
including but not limited to data visualization, data
mining, clustering, forecasting and prediction, and
(large-scale) optimization techniques.

Of course, there were comments in the class, such as “a
better organization of the course was needed,” and
“while the professor was heavily using the LMS, the
modules could be better organized in the LMS,” but in
general, the course was well accepted and yielded great
results. Two of the course students sought graduate men-
torship from the instructor in topics related to the class.
One of them even got to start the supply chain analytics
program at work and use (authorized) real data sets from
the company to work on the culminating experience pro-
ject, which in turn yielded class materials on supply chain
network design on how to mitigate the impact of decou-
pling from current global trade partner countries.

The methodology employed in this case study offers
numerous benefits, not only in terms of enhancing stu-
dent performance but also in improving the instructor’s
effectiveness, as measured by student feedback sur-
veys. By engaging students in a practical and data-
driven approach, the methodology fosters a deeper
understanding of supply chain network analytics and
its real-world applications. This experiential learning
enables students to develop essential skills in data
interpretation, problem-solving, and decision-making.
Through the application of this methodology, students
can actively engage with the case study, fostering a
more immersive and impactful learning experience. As
a result, student feedback surveys are likely to reflect
increased satisfaction, improved understanding of the
subject matter, and higher confidence in applying the
learned concepts to real-world scenarios. The student
feedback surveys conducted over multiple semesters,
encompassing fall 2021 through spring 2023, serve as a
valuable data set for evaluating the impact of incorpo-
rating case studies within an educational context. The
collected feedback revolves around two key aspects:
the global student experience and the effectiveness of
the instructor’s communication in conveying course
concepts.

This methodology was first introduced in the spring
of 2022 and fully integrated in the fall of 2022 to accom-
modate the learning needs for students at the college of
business at San Diego State University. The student’s
perceptions for both the use of relevant examples as
well as for the global feedback dramatically improved
after the implementation of this case study. These
results collectively highlight the potential of the data-
driven case study integration to positively influence
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both students’ overall educational experience and their
perception of the instructor’s pedagogical proficiency.
When teaching full-time graduate engineering students
(at Universidad del Norte, Colombia) the protocol was
not implemented. The protocol was used with full-time
working business students from the MBA and the
MSIS programs and master students for the Big Data
Analytics program at San Diego State University. We
wanted to wait until both the fall 2023 and the spring
2024 results came. The evidence shows that the meth-
odology provided more stable results from student
feedback surveys, where all five courses taught yielded
median values for overall course scores from 4.1 (4.1
being an undergraduate course) to 5.0.

In addition, an impactful review was received from
the participants on the online executive course in sup-
ply chain analytics from ESAN in Peru, which included
students from at least three different Latin-American
countries. The most representative narrative comments
came for the “applicability of the case study,” for which
we could see that eight out of the 17 total feedbacks had
a similar comment.

In our assessment, graduate students enrolled in a full-
time engineering program generally demonstrate a ten-
dency to achieve positive academic outcomes and offer
more favorable feedback in student surveys when com-
pared with their peers who are concurrently pursuing an
MBA or an MSIS while engaged in full-time work. It is
important to note that these observations are rooted in
the distinct academic and professional commitments
associated with each program and should be considered
in the broader context of individual circumstances and
goals. Also, students enrolled in the Master of Science in
Information Systems program typically exhibit a perfor-
mance level and provide student evaluations that fall
somewhere between those of engineering and MBA stu-
dents, reflecting the unique blend of technical and
business-oriented skills emphasized in our curriculum.

7. Conclusions and Further Research
The future of supply chain management is highly in-
tertwined with data analytics. This article highlights
essential components for preparing students for a
career in supply chain management with a twist in data
management. It provides them with the skills and
knowledge needed to succeed in the dynamic and chal-
lenging world of supply chain management and equips
them with the tools and techniques needed to make
informed data-driven decisions and drive success in
their organizations. Such a course bridges the existing
gap in supply chain management education, which
often lacks depth in preparing next-generation students
for the complex, dynamic, and data-rich nature of mod-
ern supply chains.

The course outlined in this research paper is
designed to provide students with a comprehensive

understanding of the principles and practices of supply
chain network analytics as well as the technical skills
required to apply data-driven techniques to real-world
problems in supply network analytics at the various
levels: descriptive, diagnostics, predictive, prescriptive,
adding visualization power to decision-making. We
propose strategies for different levels of learning to
accommodate introductory courses as well as the more
advanced ones. Through a combination of lectures,
hands-on exercises, and case studies, students will
learn about various topics such as supply chain optimi-
zation, network design, demand forecasting, optimiz-
ing inventory from the data, routing goods and
services through a network, and managing risks. They
will also learn how to use various data analysis tools
and software to collect and analyze data, simulate sce-
narios, and optimize supply chain networks.

The teaching plan outlined in this research paper
is designed to be flexible and adaptable to different
learning styles and needs. It includes a range of deliv-
ery methods, resources, and assessment tools that are
designed to enhance the learning experience and pro-
mote student engagement. By completing this course,
students will be well prepared for a career in supply
chain management and equipped with the skills and
knowledge needed to navigate the challenges of the
rapidly changing global data-driven marketplace. They
will be able to use data-driven techniques to optimize
supply chain networks, reduce costs, and improve
overall performance, making them valuable assets to
any organization.

Although this paper has outlined a comprehensive
teaching plan for a data-driven educational journey for
supply chain network analytics, there is still much
room for future work in this field. An area where fur-
ther investigation could be valuable is the integration
of sustainability because it has become an increasingly
important consideration for supply chain managers.
We can explore how to set up educational tools to show
how data-driven techniques can be used to optimize
supply chain networks while also reducing their envi-
ronmental impact. Another topic to further explore
relates to cross-functional collaboration because supply
chain networks involve multiple stakeholders across
different functions, including procurement, logistics,
and operations. Future research can investigate how
data-driven techniques can facilitate collaboration and
communication between these stakeholders to improve
overall performance, in a group decision-making environ-
ment. Group decision-making is an essential skill in
supply chain management, where teams must work
together to make informed decisions about network
design, sourcing, production, logistics, and more. Strat-
egies such as role playing, group discussions, brain-
storming, and the use of perhaps remote connected
visualization tools for geographically apart groups
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could enhance this last experience to the global level.
Furthermore, there is a growing need for more
advanced analytics such as machine learning and artifi-
cial intelligence. Future research can explore how these
techniques can be used in supply chain network analyt-
ics to improve efficiency and accuracy. Because the
field of data analytics will most likely continue to
evolve, new techniques and tools will emerge.
Researchers can explore how these new approaches
can be applied to supply chain network analytics to
improve performance and reduce costs.

Our assessment suggests that full-time engineering
graduate students generally excel academically and
provide more positive feedback in comparison with
peers pursuing an MBA or MSIS while working full
time. However, it is crucial to recognize that these
findings are influenced by the unique demands of
each program and should be considered alongside
individual circumstances and objectives. Additionally,
students in the Master of Science in Information Sys-
tems program typically achieve performance levels
and provide evaluations that bridge the gap between
engineering and MBA students, reflecting the pro-
gram’s emphasis on a distinct blend of technical and
business skills.

We acknowledge that this article’s findings and
recommendations are based on a specific context and
implementation, and we recognize that the effective-
ness of this work may vary across different educational
institutions, student populations, and cultural contexts.
We also recognize that to assess the long-term impact
of such an educational approach on students” knowl-
edge retention, skill development, and career out-
comes, more research is needed with different cohorts
of students and maybe with students from different
geographical locations around the world. For future
analysis, we propose to include evaluations of our
graduates that go into the supply chain analytics field
to assess their fitness to work with BDA for SCM.

Lastly, with new Al tools appearing in the market,
coding has become a highly automated task, which can
help students to succeed. However, with great power
comes great responsibility, because the ethics of Al
must be considered into any research that involves its
use in education. By the way, banning Al is not how we
are going to get ethical decisions. If we ban the use of
technology, then we are only letting our students lag
behind those who do use it. The balance for responsible
use of Al needs further investigation, because the
future that we see is one with Al in the forefront.
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