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Abstract

The demand for qualified supply chain professionals is growing more and
more each year. Universities across the United States are working to prepare
students entering the supply chain field as best they can. Experiential learning
through simulated environments is one of the ways schools are working to get
students job-ready day 1. The Integrated Supply Management program at
Western Michigan University utilizes a simulation in the Production Man-
agement and Control course to give students inventory control and demand
planning experience to better prepare them for their full-time careers. This
paper describes the current skill set demands of new college graduates, and
how experiential coursework attempts to develop those skills. It also describes
the simulated course required by the supply chain program.
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1. Introduction

The shortage of skilled supply chain graduates is becoming a serious predica-
ment for many businesses today (Bowman & SupplyChainBrain, 2015). Supply
chain professionals are in high demand due to the changing demographics of the
workforce and the general importance of the supply chain in business (Cottrill,
2010). Yet, in spite of high demand, in their 2016 Annual Industry Report, MHI
and Deloitte found that the biggest challenge companies continue to face is hir-
ing and retaining a skilled workforce (MHI, 2017).

Even with the growing crop of supply chain graduates, there is still an empha-
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sis on developing the best supply chain talent internally. Through a survey on
higher education conducted by Gallup and the Lumina Foundation, it was de-
termined that only 11% of business leaders strongly believe undergraduate stu-
dents come to the workforce prepared (Busteed, 2014; Gallup, Inc., 2014). Gra-
duates are expected to continuously develop technical skills necessitated by the
business environment as well as soft interpersonal skills (Badel, 2016); however,
many of these skills cannot be taught in a lecture-style course. Institutions of
higher learning, therefore, are now focusing on alternative teaching methods.

As new college graduates replace long-standing employees through attrition,
soft skills become critical in making a successful transition to the workforce
(Bowman & SupplyChainBrain, 2013). Having the confidence, curiosity, and soft
skills to appropriately vocalize that confidence and curiosity, for example, is
what sets apart newly hired graduates. Table 1 provides a list of skills employers
seek on a candidate’s resume. Soff skills are often defined as aspects of emotional
intelligence such as leadership, communication, teamwork, and problem solving
skills. Working with a business simulation encourages independent decision-making
and problem solving, and working in a group adds teamwork, leadership, and
communication skills. The technical soft skills learned in courses with experien-

tial learning components better prepare students for the workforce.

Table 1. Attributes employers seek on a candidate’s resume (National Association of
Colleges and Employers, n.d.).

Attribute Percentage of Respondents
Leadership 80.1
Ability to work on a team 78.9
Communication skills (written) 70.2
Problem solving skills 70.2
Communication skills (verbal) 68.9
Strong work ethic 68.9
Initiative 65.8
Analytical/quantitative skills 62.7
Flexibility/adaptability 60.9
Technical skills 59.6
Interpersonal skills (relates well to others) 58.4
Computer skills 55.3
Detail-oriented 52.8
Organizational ability 48.4
Friendly/outgoing personality 35.4
Strategic planning skills 26.7
Creativity 23.6
Tactfulness 20.5
Entrepreneurial skills/risk-taker 18.6
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Even with high demand for supply chain talent, students need to realize a benefit
to their coursework and feel prepared upon graduation. Most collegiate-level
courses focus on teaching technical skills, while employers seek both the tech-
nical and soft skills required in the work environment. Undergraduate supply
chain programs are moving towards developing students through experiential
learning courses because students are taught technical and soft skills through a
dynamic and interactive environment (WMU, 2015).

The supply chain is the intermediate agent between many aspects of a busi-
ness, making it critical to prepare students who can handle high-pressure situa-
tions and are job-ready on day 1 following graduation. Supply chain is a discip-
line that requires students to make decisions and invent new solutions, which forces
students to have an understanding of both tactical and strategic decision-making
(Cottrill, 2010). The jobs in supply chain are rapidly fluctuating as well. The ev-
er-changing nature of technology coupled with new responsibilities makes it dif-
ficult to find skilled professionals that satisfy job requirements. This situation
will only grow in the new few years as more disruptive technologies enter the
market, changing job requirements and desired qualities (MHI, 2107). Moreo-
ver, the lack of supply chain professionals due to increasing demand puts further
pressure on undergraduate programs to fully prepare students for their en-
try-level positions (Holcomb, Krul, & Thomas, 2015).

Western Michigan University’s (WMU) Integrated Supply Management
(ISM) program focuses on creating value for the student while meeting the needs
of supply chain professionals through its experiential learning coursework.
WMU has incorporated experiential learning through simulated experiences in-
to their ISM curriculum using a course focused on demand planning and inven-
tory control. The course is called Production Management and Control (MGMT
4640), and utilizes software called ScrimaggeSim, which was created by the
course professor. The ISM program at WMU is an interdisciplinary, 43 credit
hour program encompassing purchasing, logistics, operations management, and
engineering courses. The focus on information technology and experiential
learning has given WMU’s ISM program impressive rankings from external
publications. The ISM program at WMU is ranked 2nd for undergraduate pro-
grams by SCM World (WMU, n.d.), 2nd for information technology by Software
Advice (Burnson, 2015), and 9th for undergraduate supply chain programs by
Gartner, Inc. (2016).

2. The Student

Rehearsing terms and examples as opposed to being able to apply those concepts
separates students upon graduation in their field. Furthermore, students who are
able to make decisions based on their knowledge from the classroom will be
more creative problem solvers in the business world (Feinstein, Mann, & Cor-
sum, 2002). Given that undergraduate students often lack real life experience

when applying for internships and jobs, and experiential education offers skills
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and experience comparable to real job expertise. Experiential learning has gained
traction in supply chain undergraduate education because many students do not
have the work experience necessary to understand how their conceptual learning
translates in supply chain (Webb, Thomas, & Liao-Troth, 2014). Employers reap
the benefits of curriculum focused on experiential learning because students are
learning more than just the supply chain concepts they need. Using coursework
designed to promote student interaction with material close to “real life” forces
them to think atypically when compared to a lecture scenario. Additionally,
aside from learning how to apply concepts in a supply chain position, many soft
skills are gained in experiential learning classes. In fact, findings demonstrate
that experiential learning increases learners’ capacity to evoke higher-order cog-
nitive abilities in terms of problem solving skills and judgment (Feinstein et al.,
2002). Students are expected to learn how to evaluate a situation and make a de-
cisions based on the information provided, and a simulation provides many va-
riables that incorporate complexities of decision-making.

Experiential learning not only forces students to think creatively in the class-
room, but it also trains students to think critically in every scenario outside of
the classroom. Experiential learning exercises conducted in a group encourage
students to interact and develop communication, leadership, and teamwork
skills necessary in the workplace. Employers are taking courses into account that
require students to work in an interactive environment that represents the real
world. These students learn more than theories, and have already begun to apply
their knowledge and see how their decisions would affect a supply chain. This
paper examines supply chain courses from WMU and their effect on preparing

undergraduate students for supply chain careers.

3. The Business

The ISM program has grown each year since its inception in 1992, and continues
to demonstrate unique and effective curriculum. The ISM program requires 43
credit hours and includes courses in the College of Engineering and Applied
Sciences to provide and interdisciplinary education that will aid students work-
ing on cross-functional teams (WMU, n.d.). Table 2 summarizes the required
credit hours of major program competitors. In addition to a strong curriculum,
students have a 96% satisfaction rate upon graduation, and an average median
salary between $55,000 and $60,000 (WMU, 2015). Table 3 shows some of the

Table 2. Required credit hours of major program competitors®.

Program Credit Hours
Integrated Supply Management, WMU 43
Supply Chain Management, Arizona State University 21
Supply Chain Management, Michigan State University 18
Supply Chain Management, Penn State University 24
Supply Chain Management, University of Texas, Austin 21

a. Retrieved from https://wmich.edu/supplychain/academics.
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Table 3. Sample job titles and employers of WMU ISM graduates.

Sample Job Titles and Employers

API Training Specialist at Pfizer
Associate Manager-Capacity Planning at Kellogg
Associate Sales Executive at C.H. Robinson
Associate Sourcing Specialist at Whirlpool

Buyer at DENSO
Buyer at Fiat Chrysler Automobiles

Buyer at Flowserve
Buyer at Ford Motor Company
Buyer at Honda Motors
Buyer/Planner at Grayhill

Category Analyst at S.C. Johnson
Consultant at Auditrax

Cost Planning Specialist at DENSO

Data Analyst/Quality Control Manager at Swiss
American Screw Products

Demand Planner at Kellogg

Dispatch at RSVP International Logistics
Functional Consultant at Oracle

Global Forwarding Agent at C.H. Robinson

Global Purchasing and Supply
Chain at General Motors

Global Supply Chain Analyst at Mercury Marine

Indirect Buyer at Yanfeng USA
International Logistics Analyst at Stryker
Inventory Control Analyst at Meijer
Lead Visual Designer at ProQuest

Logistics Coordinator at MidLink Logistics

Manufacturing Planner Associate at Lockheed
Martin

Market Analyst at Constellation Brands

Material Planner at Flowserve
Material Planner at Parker Hannifin
Material Planner at TRMI
Material Planning Specialist at DENSO
Materials Analyst at Brembo North America

Materials Support Engineer at Gentex

Operations Manager at Amazon
Planning Business Analyst at Haworth
Procurement Agent at Boeing
Procurement Analyst at Atkore International

Procurement Technician at Pfizer

Product/Quality Engineer at Dunkley
International

Production Coordinator at National Flavors
Production Supervisor at Detroit Diesel
Production Support Engineer at Gentex

Project Manager at Woolf Aircraft Products

Purchasing at Command Electronics

Purchasing and Inventory Manager at Western
Diversified Plastics

Replacement Analyst at Viking
SCM Program Manager at Eaton

Senior Buyer at Honda

Sourcing Specialist at Whirlpool

Subcontracts Manager at NASA Jet Propulsion
Lab

Supplier Quality Engineer at General Motors
Supplier Sourcing Specialist at Navistar

Supply Chain Analyst at Beaumont Health
System

Supply Chain Analyst at General Motors
Supply Chain at Lacks Trim Systems
Supply Chain Analyst at Meijer
Supply Chain Analyst at Techniq

Supply Chain Associate at Havi Global Solutions

Supply Chain Commodity Specialist at Haworth

Supply Chain Data Analyst at Applied Industrial
Technologies

Supply Chain Specialist at Kohler
Supply Chain Planner/Scheduler at Emerald
Supply Chain Specialist at Magna International
Supply System Improvement at Impact Label

Transportation Manager at Warner Enterprises
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job titles and employers of graduates.

One of the reasons employers hire students from the ISM program at WMU is
the technical skills students develop (see Table 4). Students have unique
coursework that gives them more experiential learning opportunities to develop
their technical skills. One new addition to the ISM coursework is a dynamic si-
mulation, ScrimmageSim, to the demand planning course.

Simulations for supply chain undergraduate curriculum are becoming more
significant because they offer experiential learning opportunities, which prove to
be more valuable that traditional lecture-style coursework. For the purpose of
this paper, a simulation is defined as “a well-established technique that dupli-
cates the ‘features, appearances, and characteristics’ of a real business or man-
agement system through an iconic or symbolic model” (Feinstein et al., 2002).
Experiential learning is defined as a learning method that requires students to do
more than listen to a lecture and study for an exam. Students must be fully en-
gaged to perform well. Working in a simulated environment focuses on bridging
the gap between theoretical concepts and concrete applications (Webb et al.,
2014).

The completely immersive nature of simulated coursework has proven to be a
valuable classroom tool, and the trend has only grown in the past few years. In
1974, research started comparing styles of teaching, and the results lend them-
selves towards recognition of the positive influence of simulated experiences in
the classroom (Faria, 2001). Also in 1974, a member of the Association for Busi-
ness Simulation and Experiential Learning (ABSEL) compared exam scores of
two courses: one traditional and one based around a game. When comparing the
scores of the exam, “At a 0.01 level of significance, the game-centered section
students outscored the lecture-centered students on both the course midterm

and final” (Faria, 2001). Additional studies have also been completed through

Table 4. Reasons companies hire WMU students.

Reason
Breadth and depth of program, program ranking, and program curriculum
Comfort level on multi-disciplinary teams, asking questions
Demonstrated success
Drive, energy, and passion of students
Effective projects and internships
Multi-tasking capabilities
Quality engineering standards and knowledge
Students desire to outperform larger programs
Support from faculty
Technical apptitude

Willingness and eagerness of students
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ABSEL, with results indicating that simulation-centered courses have a higher
performance standard on exams.

The ISM program at WMU utilizes a simulation in one specific course to set
their undergraduate supply chain students up for success. The course that in-
volves a simulated environment at WMU is taught by Dr. Bret Wagner, an As-
sociate Professor of Management. He created this course to mimic the work en-
vironment and processes students will follow in their early careers. The course is
updated on a semester basis to ensure the learning objectives align with industry

needs.

4. Product Management and Control

Production Management and Control was created to teach students how materi-
al planning works and tactics they can utilize in their future careers. Adding a
simulated component has been an idea of Dr. Wagner’s since 1992, and was re-
cently implemented in 2015. The cloud-based simulation, ScrimmageSim, adds a
dynamic piece to the classroom. Students compete with others in real time in
short exercises and long competitions. This course is reserved for upperclassmen
with the supply chain introduction course completed, allowing students to take
this course and apply it in an internship. The course description reads, “Quan-
titative and computer-based methods of planning and controlling operations in
manufacturing are explored. Topics covered in depth include forecasting, pro-
duction planning and inventory control. The course employs a problem-based
approach using in-class problems, spreadsheet analysis, enterprise system appli-
cations and simulations” (Wagner, 2016).

Simulations are used in two ways in the course. First, simulations are used to
introduce students to a topic and provide context to better understand theory
and tools available to address the business problem. Second, simulations are
used to provide students with an opportunity to apply the tools and theory they
have learned. This specific course was designed to give WMU’s ISM students
demand planning experience, especially with many students graduating into a
material planning role, and all students needing to understand the concepts be-

hind material planning and forecasting.

4.1. Course Description

Production Management and Control is taught with a traditional two class pe-
riods per week schedule; however, 2 weeks in the semester are reserved for an
exam and week-long simulation. The exams are online and students are allowed
to take the exam as many times as they want, with the best score being used for
the student’s grade. Each exam has a bank of problem solving questions for each
topic, and many of the questions also use random problem parameters. This ap-
proach allows students to develop mastery of the subject. During the exam pe-
riod, students also participate in a week-long simulation that provides context

for the next topic to be covered in class. The topics covered in the classroom in-
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clude learning curves, economic order quantity (EOQ), economic production

quantity (EPQ), safety stock, economic lot scheduling, materials requirements

planning (MRP), and various forecasting models. Production Management and

Control is a course based around demand planning that utilizes a simulated

game to give students experience in this area. The course objectives are as fol-

lows:

¢ Have an in-depth understanding of the complex nature of production man-
agement and control.

¢ Understand the wide variety of problems in this area, and by understanding
this complexity, understand how to manage planning and control problems
in the real world.

e Apply planning and control concepts through the ScrimmageSim business
simulation and practice in Microsoft Excel.

Students have out of class assignments that require them to take the informa-
tion learned in the lecture to create Microsoft Excel spreadsheet tools such as
EOQ, EPQ, and safety stock. Additionally, students work on ScrimmageSim si-
mulations both in and out of class. ScrimmageSim provides different company
scenarios to illustrate a particular concept. Some simulation scenarios have stu-
dents use the simulation in an experimental fashion. For example, students are
introduced to the EOQ problem by making reorder decisions for a convenience
store and seeing how the order quantity impacts the company’s bottom line. In
other simulations, students work in pairs to operate the company. The interac-
tion allows students to develop both teamwork and communication skills, while
emphasizing problem solving and decision-making skills. In all simulations,
students compare their performance to their teammates’ to encourage competi-

tion and engagement.

4.2. Alignment with Undergraduate Program Goals

This course builds on many principles of foundational business coursework, in-
cluding statistics, accounting, economics, operations, and finance. Students work
with various forecasting models and inventory control methods in a prob-
lem-based learning atmosphere to meet the learning objectives of the College of
Business. Additionally, this course is continuously analyzed by both students
and professionals to determine the best information and delivery method. The
ISM program at WMU involves an Industry Advisory Council formed from
supply chain managers that recruit from the program, which meets twice a year
to discuss the curriculum. Students also evaluate the course to fine-tune the best

ways of delivering the information.

4.3. Course Pedagogy

Students in Production Management and Control start by learning the basics of
inventory management, material planning, and forecasting. As stated, specific

topics include EOQ, safety stock, EPQ, economic lot scheduling, MRP, and time
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series forecasting. The course is taught through lecture and simulated exercises,
with students applying what they learned in a dynamic environment.

The goal of this teaching style is to introduce students to necessary concepts
and to teach them problem solving skills, as well as important concepts they will

encounter in their entry-level positions and beyond.

4.4. Spreadsheet Assignments

Spreadsheet assignments are utilized to assess understanding of conceptual prin-
ciples, as well as to teach students how to build and manipulate a spreadsheet.
Spreadsheets are constructed in Microsoft Excel and graded on the accuracy of
the calculations, as well as correct formatting. The images in Figure 1 and Fig-

ure 2 below are samples of spreadsheet assignments required by the course.

4.5. Testing

Three tests are completed over the course of the semester, with a final exam at
the end. Tests consist of both conceptual and quantitative questions. The tests
are conducted through the university E-learning system, with the test being open
throughout the time period. Students can test as often as they want. This allows
students to get more experience with the problems, as well as ensure they are
learning the material. The questions vary over each run of the test, so students

cannot use answers from previous tests they have taken.

4.6. ScrimmageSim

The main instructional method of the course is ScrimmageSim, a simulation

Order Quantity Calculation $707. 11 $707. 11 $1,414.21
100] $5, 000. 00 $100.00]  $5, 100. 00

Order Cost(S)= $50. 00 200| $2,500. 00 $200.00] $2, 700. 00

Holding Cost (H)= $2.00 300] $1,666.67 $300.00]  $1,966. 67

Annual Demand (D) = 10000 400| $1, 250. 00 $400.00]  $1, 650. 00

500| $1,000.00 $500.00]  $1,500. 00

Order Quantity(Q)= 707 600 $833.33 $600.00] §1,433. 33

Total Annual Cost=| $1,414.21 700 $714. 29 $700.00]  $1,414.29

800 $625. 00 $800.00] $1,425.00

E0Q= 707 900] $555. 56 $900.00]  $1, 455. 56

1000 $500.00] $1,000.00] $1,500.00
1100 $454.55| §1,100.00| $1,554. 55
1200 $416.67|  $1,200.00] $1,616.67
1300 $384.62] §1,300.00] $1,684.62
1400 $357. 14| $1,400.00] $1,757. 14
1500 $333.33|  $1,500.00] $1,833.33
1600 $312.50] $1,600.00] $1,912.50
1700 $294. 12| $1,700.00] $1,994.12
1800 $277.78| $1,800.00| $2,077.78
1900 $263.16] §1,900.00| $2, 163. 16

2000 $250. 00| $2,000. 00| $2, 250. 00

Economic Order Quantity

$6,000.00
$5,000.00 -+
$4,000.00 ¢ )

e Setup Cost
$3,000.00 7 == Holding Cost |
$2,000.00 | — Total Cost
$1,000.00 |

$0.00 +* T T T 1
0 500 1000 1500 2000 2500
Figure 1. EOQ calculations.
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Parameter Product 1 Product 2 Product 3 Total
Demand d 1000 1200 800
Production Rate p 4000 4000 3200
Setup time (days) 0.5 0.5 0.5 _
Setup Cost $1, 200. 00 $1, 400. 00 $2, 000. 00
Holding Cost $/unit/day $0. 05 $0. 06 $0. 10
d/p
Min. Cycle Time = 7.5
Cycle Time (T)
10.0
Product 1 Product 2 Product 3 Total
Demand/Cycle 10000. 0 12000. 0 8000. 0
Production Time 2.5 3.0 2.5
Setup time 0.5 0.5 0.5
Total Time 3.0 3.5 3.0 9.5
Setup Cost/Day $120. 00 $140. 00 $200. 00 $460. 00
Average Inventory 3750. 0 4200. 0 3000. 0
Inventory Cost/Day $187. 50 $252. 00 $300. 00 $739. 50
Total Daliy Cost= $1,199. 50

Figure 2. ELSP calculations.

created to give students dynamic experience with demand planning. Students are
given a beer production environment with historical demand data, and the
course instructor has the ability to change the independent and dependent vari-
able. For example, the instructor can dictate if students enter their plans and ad-
vance time manually, or if time advances automatically. Another option is to al-
low students to set pricing for each product.

Students start out with small exercises designed to familiarize them with the
system and to allow them to test out strategies. After learning the principles via
lecture, students then apply principles in a simulated environment to understand
how the simulation works. For small exercises, students can “re-do” runs and
test out what approach works the best. As students become more advanced in
the system, longer week-long simulations are conducted without the ability to

start over or complete runs more than once.

4.7. Student Feedback

Students have the opportunity to rate the course and give their feedback after the
semester has ended. Figure 3 and Figure 4 present screenshots of two aspects of
the evaluation for a semester (WMU, 2015).

As demonstrated by the results of the evaluations, students find the course to

be extremely relevant and helpful towards their future career paths.

5. Outcomes and Conclusion

Ultimately, the use of simulations to create experiential learning opportunities in
WMU’s ISM curriculum attempts to give students more experiential learning
opportunities than a traditional lecture formatted course. In particular, the unique
structure of Production Management and Control promotes dynamic learning that

not only will give students the technical skills they need upon-graduation,
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Rating Scale ltem Means

1 2 3 4 5
Rate the instructor's overall teaching effectiveness _ V4.79'
Rate the overall quality of this course \_ ‘4.86'
How much have you learned in this course? _ V4.86‘
Was the grading system for the course explained? 4‘_ '4.93’
The instructor seemed well prepared for classes. :_ ‘4.64‘
The instructor ;_)romoted an atmosphere conductive to ‘_ ‘4.79'
Vv(lgrskt?\g(rjelzzrrrggr%ent between announced course ‘_ '4 86‘

objectives and what was taught?

The instructor gave assignments that were useful for ?—‘ 50 0'

learning subject matter.

How well did examination questions reflect content and }_ 4.93

emphasis of the course?

| Did this course improve your understanding of ‘4 86‘
|concepts and principles in this field? _— |
The instructor's knowledge of subject was: [ 5,00

a4
M =below 3.0/ =3.0-40 / W =above 4.0

‘ Did the instructor treat you with respect?

Figure 3. Quantitative course feedback.

ICES Open-Ended Items

[=] What are the major strengths of the instructor/course?

His structure for the class was perfect.

Awesome at explaining the material and giving examples for why you would use the things taught in the class.
This was probably one of my favorite classes because it taught me so much about production.

The spreadsheets that we were required to make are extremely helpful tools that will help me

a lot at my internship. Learning about forecasting and production scheduling is also extremely

useful for me. It was great to have an instructor to go through examples and explain every topic in depth.

Dr. Wagner teaches more than just the contents of the course, he adds in life lessons and life applications to
what we are learning.

Knows everything a demand planner would need to know.

Figure 4. Qualitative feedback on course strengths.

but the interpersonal soft skills demanded by employers.
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