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Applying Artificial Intelligence to the Beer Game 

Lisa Bosman, Bobby Madamanchi, Scott Bartholomew and Vetria Byrd 

Introduction 

The U.S. Congress defines big data as “large volumes of high velocity, complex, and variable data 

that require advanced techniques and technologies to enable the capture, storage, distribution, 

management and analysis of the information” [1]. Big data and data analytics have the potential to 

lower costs, improve quality of life, and even save lives by understanding and learning patterns 

and trends in the recent uptick of incoming data [2]. In response, data science solutions are being 

increasingly deployed in the business world [3], and the growth of publicly accessible data 

provides a significant opportunity to transform educational efforts related to data science [4]. 

Indeed, today’s college graduates are expected to have skills in modeling, visualization, and data 

mining to become successful in the scientific workforce [4]. Unfortunately, recent trends and 

predictions suggest a critical shortage in the quantity of college graduates prepared to fill this 

business intelligence demand [3].  

In 2016, a group of 25 faculty from across the U.S. met at the Park City Math Institute for the sole 

purpose to establish guidelines for undergraduate level data science programs and provide 

structure for the development of new programs [5]. Universities are well aware of the demand 

issues and have responded with the development of new data science initiatives, such as the 

University of Notre Dame’s recent launch of the new Lucy Family Institute for Data & Society 

[6], Purdue University’s recent investment in a new $40 million facility dedicated to data science 

research and education, and UC Berkeley’s new minor in data science [7].  

Yet, gaps still remain. Unless students are majoring, minoring or taking coursework in data science 

programs specifically, they receive limited experience with big data, machine learning, and 

artificial intelligence. This is particularly problematic in industrial engineering coursework such 

as supply chain management (SCM). There is a myriad of opportunities were SCM intersects with 

artificial intelligence and predictive analytics, however, the literature is sparse with educational 

opportunities and experiences for integrating artificial intelligence into the supply chain [8]. 

Although quantitative data related to the inclusion, or lack thereof, of data science training in 

industrial engineering programs is difficult to obtain, this study was completed in a degree program 

that does not currently require data science courses. 

As we look to develop more T-shaped engineers [9], where students have both a breadth and a 

depth of knowledge and skills, understanding artificial intelligence applications is extremely 

important. Artificial intelligence can be applied in many different industrial engineering 

applications to promote statistical control and improve predictive capabilities. One obvious place 

to leverage artificial intelligence in the SCM classroom is through freely available games and 

simulations. The Beer Game is a well-known simulation game widely used within the SCM 

curriculum [10], and is proven to be very effective and popular across all levels of programs 

including undergraduate, graduate, and executive education [11]. Developed by MIT′s Sloan 

School of Management in the 80s, the Beer Game was originally created to teach students systems 

concepts and systems thinking [12]. However, as the content area of SCM continues to expand, so 

do the Beer Game learning extensions which now span demonstrating the bullwhip effect, risk-

pooling, and technology integration, to name a few [13]. In response, student participants get the 

chance to actively learn about the benefit of supply chain awareness and communication, the 



importance of supply chain collaborative strategic decision making, and the benefit of working as 

a team to solve problems [14]. The purpose of this study is to report on one approach for integrating 

artificial intelligence into supply chain education using the well-known beer game (a gamification 

and simulation approach to learn supply chain principles). Motivation for integrating artificial 

intelligence into the industrial engineering classroom was driven by the desire to better prepare 

students to enter the Industry 4.0 and Big Data workforce. The guiding research question was as 

follows:  

• How can artificial intelligence be implemented into an elective engineering course to 

increase student perceptions and student learning outcomes?  

The findings support the effectiveness associated with a 5-week module to improve student 

perceptions and learning outcomes related to the intersection between supply chain management 

and artificial intelligence. 

Background 

Teaching Artificial Intelligence 

First coined in 1955, the term artificial intelligence (AI) has grown to refer to any computing 

system which can flexibly and adaptively use external data to achieve specific goals, rather than 

simply execute pre-programmed computations [15]. Early milestones in AI included the first 

computing systems that could beat human competitors in games such as Chess and Go [16, 17].  

In recent years advances in hardware, and computational approaches have fueled breakthroughs in 

AI applications such as computer visions and natural language processing [18, 19]. At the same 

time businesses are rapidly integrating AI approaches for data-guided decision-making in their 

existing business operations; a recent survey indicates that the majority (~85%) of large businesses 

are in the midst of AI implementation plans [20].  

Given the greater focus on AI to support decision making, there is a need for industrial engineering 

students to be prepared to understand and use AI tools in a business context. Yet, at this stage, 

there is a dearth of educational resources on AI or related technologies that are tailored for this 

student population [21].  Emerging programs to integrate AI education into industrial engineering 

curriculum include the development of Industry 4.0 themed labs, both physical [22, 23] and virtual 

[24]. To date, these efforts tend to be technology-focused with an emphasis on Internet-of-Things 

applications with limited attention to the AI and data-guided decision making. Outside of industrial 

engineering education, AI education for engineers is often promoted through extra- or co-

curricular avenues including interdisciplinary research [25], service-learning [26].  These 

approaches often lack a focus on industrial engineering relevant business applications, and also 

have a limitation on the number of students that they can reach.  In recent years a growing number 

of instructors have begun to teach courses on data science or AI for non-majors [27-29]. Some of 

these courses feature games [30] or web-apps [31] to make the material more approachable, but 

there is limited research on the educational outcomes of these efforts.  

Introduction to the Beer Game 

The Beer Distribution Game is an educational role-playing exercise which has been a staple of 

supply chain education for decades [12, 32].  In the game a simplified four member beer 



distribution supply chain consisting only of a beer factory, beer wholesaler, beer distributor and 

beer retailer are used to illustrate the importance of information sharing, coordination, and 

scientific inventory management techniques [12].  Studies have demonstrated that naïve game 

play, even with total information transparency among participants, results in large, fluctuating 

disruptions to the supply chain known as the bullwhip effect [33-36].   

Over the years a number of educators have developed computer-based [37], phone-based [38], or 

web-based versions [39-41]. At the same time researchers investigating AI applications in supply 

chain management have used reinforcement learning approaches to develop algorithmic solutions 

for playing the beer game while minimizing the bullwhip effects  [42, 43]. More recently, 

OpexAnalytics has published a free online Beer Game that allows individuals to play as humans, 

as AIs, or in a combination [44]. Although there has been research on the effectiveness of teaching 

supply chain principles through the Beer Game, there is no research available on the effectiveness 

of teaching AI or data-guided decision-making to industrial engineering students using the Beer 

Game.  

Methods 

Participants and Research Design 

Participants included 120 sophomore-level students, enrolled in a three-credit course called Supply 

Chain Management Technology, at a research-intensive university in the Midwest United States. 

The course is required for students enrolled in the Industrial Engineering Technology (IET) 

bachelor’s degree program, and also serves as an elective for non-IET majors. The course 

description includes topics such as supply chain design, supply chain strategy, supply chain 

process mapping, and supply chain decision making with the use of technology, data analysis, and 

performance metrics. Participants completed a 5-week teaching invention including five key 

learning experiences, as summarized in Figure 1. This five-week module included three weeks of 

the free traditional classic online beer game (Figure 2) and 2 weeks of the free online artificial 

intelligence-enhanced beer game (Figure 3). 

 

Figure 1: Summary of 5 Key Learning Experiences 



 

 

Figure 2: Screen Shots for Classic Beer Game (beergame.masystem.se) 

 

 

Figure 3: Screen Shots for Opex Analytics AI Beer Game (beergame.opexanalytics.com) 

First, students received a short lecture and then participated in the beer game during each weekly 

50-minute face-to-face session. This allowed them to receive a practical applied understanding of 

the concepts for the first time.  

Second, students completed an assignment outside the classroom which required posting weekly 

to a discussion section [45-47]. Each discussion required an initial post and response to two peers’ 

posts. See Appendix A for discussion prompts. The discussion prompts promoted repetition in 

learning in that they allowed students to apply practical understanding for the second time. To 

increase a sense of community, discussion groups were limited to 30 students, which resulted in a 

total of four discussion groups. In addition, in preparation for the team-based project (4 students 

per team), one person from each time was assigned to each discussion group. This modified 

approach to the Jigsaw method [48] allowed students to gain a more wholistic perspective (of the 

entire class) in preparation for the team-based project. 

Third, this module culminated with a final team-based project. This final module project promoted 

repetition in learning in that it allowed students to apply practical understanding for the third time. 

See Appendix B for project requirements. 

Data Collection and Data Analysis 

Two sets of data were collected to assess the research questions. First, prior to the start of the 

module, students completed PRE open-ended questions (shown below). Second, at the end of the 

module, students responded to the same POST open-ended questions. The open-ended questions 

will be analyzed qualitatively through thematic analysis to understand potential themes in the data. 



According to Braun and Clark [49], a thematic analysis is a foundational qualitative method for 

discovering patterns within the data. It should be conducted using a step by step process. The 

researchers first became thoroughly familiar with the data to generate initial codes. Upon the 

completion of coding, themes were generated. As a final step, the researchers revised the themes 

and wrote the report. Quotes, which provide evidence of the themes, were drawn from the data to 

allow readers to make their own judgements on credibility, accuracy, and fairness [50].  

1. What is artificial intelligence?  

2. Can you list an example application of artificial intelligence?  

3. Can you list an example specific to supply chain management? 

 

Results and Discussion 

In general, while comparing all three PRE vs. POST responses, the PRE responses included a large 

quantity of “I don’t know” to respond to the three questions, whereas, the POST responses all 

provided an answer. This section will provide an overview of responses broken out by question. 

 

PRE vs. POST: What is artificial intelligence?  

 

A summary of responses to What is artificial intelligence? is provided in Table 1. In general, for 

PRE responses, students provided explanations of artificial intelligence related to that of robots or 

automated technology. In many cases, responses regarded artificial intelligence as a black box, 

magical mystery machine which can do work without the help of humans. For POST responses, 

on the other hand, students tended to provide more sophisticated responses. The change in 

responses from simplistic to sophisticated suggests an increase in student learning towards better 

understanding capabilities of artificial intelligence. 

 

Table 1: Summary of Responses - What is artificial intelligence? 

1. What is artificial intelligence? 

PRE POST 

“Artificial intelligence is technology having a 

conscious mind of their own.” 

“Artificial intelligence means that things are 

able to think on their own.” 

“When I think of AI, I think of robots that do a 

particular function.” 

“Artificial Intelligence is technology that can 

make independent decisions.” 

“Artificial Intelligence is an electronic tool 

used in the work force.” 

“Any sort of computer assisted program that 

can perform a higher level task.” 

 “Man-made computer controlled robots that 

can replace more and more common jobs.” 

“Artificial intelligence is intelligence that is 

recreated by machine to run diagnostics on 

data to interpret trends and correctly analyze 

that.” 

“Artificial intelligence is a learning algorithm 

that can process and analyze data for the 

purpose of creating a forecast.” 

“Artificial Intelligence is the use of technology 

to see patterns and make work easier.” 

“Artificial intelligence is the use of computer 

science and data interpretation to complete a 

task.” 

“AI is using computer programs to analyze 

data, identify trends and develop algorithms to 

make decisions.” 

 



PRE vs. POST: Can you list an example application of artificial intelligence? 

 

A summary of responses to Can you list an example application of artificial intelligence? is 

provided in Table 2. In general, for PRE responses, students provided examples of artificial 

intelligence applications that centered around robotics, automation and sensing. The responses 

tended to be short and simply with little explanation. For POST responses, on the other hand, 

students tended to provide more sophisticated responses with a greater focus on the use of data 

analytics and big data. The change in responses from a narrowed view of automation to a more 

holistic view integrating big data suggests an increase in student learning towards better 

understanding capabilities of artificial intelligence. 

 

Table 2: Summary of Responses - Can you list an example application of artificial intelligence?  

2. Can you list an example application of artificial intelligence?  

PRE POST 

 “An example would be a roomba.” 

“Automatic pallet lifter (fork lift) that doesn't 

use a human to control.” 

“Robots delivering food to students.” 

“Examples are robots, machines for industry, 

and data bases that run and control systems.” 

“Well with Amazon they have started to use 

drones to fly packages to consumers for 

quicker delivery.” 

“Sci-fi robots” 

“Car sensors” 

“AI for information desks” 

 

“Netflix recommendations” 

 “An example is the drones we have created 

that can fly its own routes as well as the robots 

we have drive around campus.” 

“Alexa would be an example of artificial 

intelligence.” 

“An example of AI is how Tesla cars can self-

drive themselves.” 

“An example of artificial intelligence would be 

Siri, as this technology can look up directions, 

text contacts, or even look up a topic.” 

“An application of AI would be websites 

picking ads to show based on the consumer’s 

previous history.” 

 

PRE vs. POST: Can you list an example specific to supply chain management? 

 

A summary of responses to Can you list an example specific to supply chain management? is 

provided in Table 3. In general, for PRE responses, students provided extremely vague examples 

of applications and benefits specific to supply chain management. The responses tended to be short 

and simple with little explanation. For POST responses, on the other hand, students tended to 

provide more sophisticated responses with a greater focus on actual ways to apply and benefit from 

the integration of artificial intelligence in supply chain management. The change in responses from 

a limited and vague perspective to a more utilitarian and inclusive perspective suggests an increase 

in student learning towards better understanding capabilities of artificial intelligence. 

 

  



Table 3: Summary of Responses - Can you list an example specific to supply chain management? 

3. Can you list an example specific to supply chain management? 

PRE POST 

“It could be used in supply chain management 

to make adjustments for the business if 

problems occur.” 

“One might be able to ask the computer to do 

tasks with potential scenarios.” 

“In supply chain management, they use AI to 

help reduce any unnecessary costs.” 

“In supply chain management, artificial 

intelligence helps to identify and sort the 

information received from the customers.” 

“Artificial intelligence can be used in supply 

chain management through tasks such as 

automated manufacturing.” 

“To analyze the data, and create actionable 

data for the supply chain managers.” 

“Artificial intelligence is used in a supply 

chain in terms of gathering data as well as 

gathering new information.” 

“Supply chain uses it to create efficiency 

through the chain.” 

“Developing the best shipping routes for a 

shipment.” 

“AI can be used in supply chain to see patterns 

in shipments and decrease the amount of 

storage for companies.” 

“Artificial intelligence is used in supply chain 

management by analyzing data and 

interpreting trends that we humans would not 

be able to calculate or interpret.” 

“Artificial intelligence is used in supply chain 

management to help limit the bullwhip effect 

by reacting to potential problems and 

predicting future results in order to keep low 

inventory level costs. It is used in congruence 

with human intelligence to make efficient 

decisions to benefit the overall company.” 

“AI can be used to coordinate different 

functions like demand planning so the 

procurement department knows how much 

material to buy for a given time period.” 

 

Conclusions 

The purpose of this study is to provide one approach for integrating artificial intelligence into 

supply chain education using the well-known beer game (a gamification and simulation approach 

to learn supply chain principles). Motivation for integrating artificial intelligence into the industrial 

engineering classroom is driven by the desire to better prepare students to enter the Industry 4.0 

and big data workforce. Findings provide evidence towards the effectiveness of the 5-week module 

to improve student perceptions and learning outcomes related to the intersection between supply 

chain management and artificial intelligence. It is not intended for this module to sufficiently 

prepare students for data science and artificial intelligence work assignments; yet, this module 

offers a starting point for further skill development in high level coursework. 

  



Appendix A: Discussion Prompts for AI-Focused Beer Game Module 

Week 1: Bullwhip Effect 

 

Initial Post: Create an infographic to explain and demonstrate the bullwhip effect. Check out this 

video if you are looking for more info on the bullwhip effect. The infographic should include data 

from playing the beer game. Post the infographic as a PDF (8.5” x 11”) to Blackboard. Be sure 

your name is NOT included in the infographic. In the text box, identify what software you used to 

create the infographic. 

 

Response Post: Respond to a minimum of two peers' posts (with the least amount of responses) 

responding to the following questions: (1) What advice do you have for your peer on how to 

prevent the bullwhip effect from occurring? (2) Identify one thing you like most about the 

infographic. (3) Identify one opportunity for improvement on the infographic. 

 

Week 2: Benefit of Intelligence 

 

Initial Post: Create an infographic to explain and demonstrate the benefit of intelligence. Check 

out this video  to learn more about the benefit of intelligence. The infographic should include data 

from playing the beer game, comparing this week’s data (with intelligence) to last week’s data 

(without intelligence). Post the infographic as a PDF (8.5” x 11”) to Blackboard. Be sure your 

name is NOT included in the infographic. In the text box, explain how you used supply chain 

intelligence to inform your purchasing decision making. 

Response Post: Respond to a minimum of two peers' posts (with the least amount of responses) 

responding to the following questions: (1) How does your use of intelligence compare and contrast 

to your peer’s use of intelligence? (2) Identify one thing you like most about the infographic. (3) 

Identify one opportunity for improvement on the infographic. 

 

Week 3: Decision Making Algorithm 

 

Initial Post: Create an infographic to explain and demonstrate your decision making algorithm. 

Check out these resources (Website 1 and Website 2) to learn more about creating decision making 

algorithms. The infographic should include data from playing the beer game, comparing this 

week’s data (with intelligence) to last week’s data (without intelligence). Post the infographic as a 

PDF (8.5” x 11”) to Blackboard. Be sure your name is NOT included in the infographic. In the 

text box, explain the process of how you discovered the logic for your decision-making algorithm.  

 

Response Post: Respond to a minimum of two peers' posts (with the least amount of responses) 

responding to the following questions: (1) How does your decision-making algorithm compare 

and contrast to your peer’s? (2) Identify one thing you like most about the infographic. (3) Identify 

one opportunity for improvement on the infographic. 

 

Week 4: AI-Based Decision Making Algorithm 

 

Initial Post: Create an infographic to explain and demonstrate the benefit of artificial intelligence 

(AI) to minimize the bullwhip effect. The infographic should incorporate the “Inventory Level vs 

Time” graph from the Opex Analytics Beer Game. Check out these resources (Canva 1 and Canva 

https://www.youtube.com/watch?v=JgLkDbiwTX0&feature=youtu.be
https://www.youtube.com/watch?v=JgLkDbiwTX0&feature=youtu.be
https://www.youtube.com/watch?v=xQVIKVFLPzg
https://asq.org/quality-resources/flowchart
https://www.imindq.com/blog/how-to-simplify-decision-making-with-flowcharts
https://www.youtube.com/watch?v=W1v3ILOnfGs
https://www.youtube.com/watch?v=UAyu2bg6rsU


2) for more information. The infographic should be made using Canva. Post the infographic as a 

PDF (8.5” x 11”) to Blackboard. Be sure your name is NOT included in the infographic. In the 

text box, explain the intended finding, conclusion, and/or overarching takeaway message. 

 

Response Post: Respond to a minimum of two peers' posts (with the least amount of responses) 

responding to the following questions: (1) Identify one thing you like most about the infographic. 

(2) Identify one opportunity for improvement on the infographic. 

 

Week 5: Data Visualization 

 

Initial Post: Create an infographic to explain and demonstrate the benefit of artificial intelligence 

(AI) to minimize the bullwhip effect, which also follows the Visualization checklist (see 

Blackboard for checklist and 10/30/19 lecture with detailed explanations). The infographic should 

use data downloaded from the Opex Analytics Beer Game (see Blackboard for 10/23/19 handout 

to obtain data. The infographic should be made using Canva. Post the infographic as a PDF (8.5” 

x 11”) to Blackboard. Be sure your name is NOT included in the infographic. In the text box, 

explain the intended finding, conclusion, and/or overarching takeaway message. 

  

Response Post: Respond to a minimum of two peers' posts (with the least amount of responses) 

responding to the following questions: (1) Identify one thing you like most about the infographic, 

responding specifically to the Visualization checklist. (2) Identify one opportunity for 

improvement on the infographic, responding specifically to the Visualization checklist. 

 

Appendix B: Team-Based Project Requirements 

Team Part (50% of Project 2 Grade): 

• Cover Page (1 page) 

o Names of each of the team members, Course name and number, Date 

• How is artificial intelligence (AI) used in the supply chain context? (1 page) 

• What are the benefits of AI in the supply chain context? (1 page) 

• What are the challenges of AI in the supply chain context? (1 page) 

• How can a supply chain professional be better prepared / trained for using AI in the supply 

chain context? (1 page) 

• Works Cited (1 page) 

 

Individual Part (50% of grade): 

• Create an infographic using Canva (8.5” x 11”, uploaded as a PDF) which follows the 

Visualization checklist. 

• The infographic should summarize lessons learned and key takeaways from each week of 

Module 2: (1) Bullwhip Effect, (2) Benefit of Intelligence, (3) Establishing a Decision 

Making Algorithm, (4) Applying an AI-Based Decision Making Algorithm, and (5) Data 

Visualization.  

• The infographic must incorporate at least one example of data visualization (created by 

you, using the Visualization checklist as a guide). 

 

https://www.youtube.com/watch?v=UAyu2bg6rsU


Individual Part - Example: 
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