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Executive Summary 

The Manufacturing Automation Cell (MAC) Project at Blackhawk Technical College (BTC), in 
partnership with Scot Forge, aims to advance manufacturing education by increasing the 
number of qualified advanced manufacturing technicians. The project takes a multi-layered 
approach through innovative training, real-world hands-on projects, and lab-based 
manufacturing opportunities. The core of the project involves designing, building, and 
integrating a manufacturing automation cell that incorporates Industry 4.0 and Industrial 
Internet of Things (IIOT) technologies. This initiative directly addresses critical industry needs 
such as labor shortages, automation, and technology development, as identified in the Forging 
Industry Technology Roadmap. Despite initial challenges related to facility construction and 
student staffing, the activities within the scope of the project have been completed, including 
the assembly and initial setup of the manufacturing cell, development of new curriculum, and 
collaboration with industry partners.  

Project Objectives and Scope 

The primary objective of the MAC project is to serve as a catalyst and advance the field of 
manufacturing education by increasing the pool of qualified advanced manufacturing 
technicians. This will be achieved through: 

• Work-Based Learning Opportunities: Providing hands-on experience within an 
educational institution, allowing students to directly apply classroom knowledge to real-
world scenarios. 

• Curriculum Development: Creating and modifying courses, including four new 1-credit 
internship courses and an ongoing capstone project, to complement the work-based 
learning experiences. 

• Industry Collaboration: Partnering with companies like Scot Forge and leveraging our 
MAC project Business and Industry Leadership Team (BILT) to ensure curriculum 
relevance and provide real-world insights. 

Key Deliverables and Progress 

The project has three main deliverables, with notable progress and challenges identified: 

1. Supported Collaboration with Industry Partners 



 

 
• Objective: Engage industry partners in the faculty/student-led design and building of the 

MAC utilizing Industry 4.0 and IIOT technologies. 

• Progress: Over the course of the project our MAC Project BILT advisory committee held 
meetings with nine local companies to discuss design and implementation of the 
manufacturing cell and the development of curriculum for the work-based learning 
(WBL) courses. 

• The first meeting of the MAC project BILT was held on December 13th, 2024, with 
additional meetings every one to two months. The last BILT meeting was held on May 
9th, 2025. 

• Minutes for the advisory meetings can be found in Appendix C at the end of this report. 

• When possible, student workers also attended the BILT meetings to participate in those 
discussions. The student and lab worker team included Rob Hollenbach, Dom Ellis, 
Spencer Pumphrey, Abram Westrick, Shawn McMahon, and Chris Campos.  

• Hiring and retaining student workers was a significant challenge of this project due to 
students’ busy schedules.  

• Relevance to Forging Industry: Directly addresses "labor shortages, automation, 
technology development, Industry 4.0, and others" by training technicians in relevant 
automation equipment and technologies. 

2. Creation/Implementation of Credit-Bearing Instructional Coursework 

• Objective: Develop and implement curriculum based on the manufacturing cell, 
providing hands-on experience for students. 

• Progress: The outline, framework, and content for each course has been housed in 
Blackboard Ultra, the college’s learning management system (LMS) where students can 
access the content including, formative and summative assessments, lab activities, and 
any supplementary material needed for comprehension. 

• The Worldwide Instructional Design System or WIDS is where the “above the line” 
curriculum is housed including course competencies, objectives, lesson plans, and 
syllabi. Documents from our WIDS repository are located in Appendix D at the end of 
this document. 

• Drawings and schematics associated with the mini-capstone project that will be 
completed by students as they work their way through the program are also located in 
Appendix D at the end of this document. 



 

 
3. Enhanced Student Recruitment & Retention 

• Objective: Support a minimum of 20 individuals with a 70% retention rate and 80% 
completion rate by working with the College’s Strategic Enrollment Management 
Initiative. 

• Progress: The project team worked to enhance student recruitment & retention by 
working collaboratively with the College’s Student Services, Student Success, and 
Marketing divisions throughout the duration of the project. 

• Throughout the spring 2025 semester faculty from the Mechatronics program areas 
along with student services staff visited 89% of all high schools within the college’s 
district to share information about the MAC project with the intent to recruit as many 
new students as possible.  

• Our marketing team provided us with informational brochures and swag to provide to 
the students in attendance. 

• Data from our office of Institutional Research and Effectiveness (OIRE) office shows that 
enrollment in the mechatronics program areas for the fall 2025 semester is up 
significantly from 2024. New student head count is up 193% from 15 to 29 students. 
New student credit count is up 203% from 144 credits to 293 credits.  

• Retention rate for continuing students is also up from 2024 to 2025 with an increase 
from 32 to 43 students which equates to approximately 74%. 

Project Status 

1. Equipment and Facility Progress 

• Conveyors: Assembled during the fall 2023 semester, with a control cabinet designed 
and built for automatic or manual conveying of parts. This initial setup then needed to 
be disassembled and moved to the new facility built at our central campus for our 
manufacturing division in the fall of 2024. The facility was named the Innovative 
Manufacturing Education Center or IMEC. 

• Thermoforming Equipment: In January 2025, the two thermoformers we installed in 
their final location with power and air to each machine. A mold was designed and 3d 
printed by our capstone students to allow for the thermoforming operation and 
production of frisbees.  

• Trim Cell: Scheduled for delivery by March 11, 2024, was unable to be incorporated 
immediately due to space constraints at the previous facility. Once the IMEC was 



finished in the fall of 2024, the robotic trim cell was delivered and in January 2025, was 
anchored in its final location with power and air run to the machine. An initial base 
program was installed in the robot and by the end of April 2025 a final program was 
uploaded allowing for trimming the thermoformed frisbees to their final shape removing 
excess plastic. 

2. Challenges, Timeline Adjustments, and Justification

• Facility Relocation: We sold our Milton, WI campus housing the manufacturing lab to a 
manufacturing company in the fall of 2023. During this time, we needed to share space 
with the new owners of the facility while our new facility was under construction. This 
caused a number of issues and delays in the construction of our MAC project. The 
primary lab space where the MAC project was to be built was unavailable for use. The 
areas that were available did not have the footprint required to incorporate the 
thermoforming equipment or the robotic trim cell.

• New Facility (IMEC): Construction delays at the Innovative Manufacturing Education 
Center (IMEC) prevented occupancy until August 15, 2024, two days before the 
semester. Lab activities could not start until September 9, 2024, due to the need to set 
up program-critical equipment first. This further delayed work on the manufacturing cell.

• Delay Justification (Sept 2024): Gaining occupancy two days before the semester and 
not having a functional lab until the fourth week of the semester prevented the 
necessary progress to complete the project within the initial deadline of December 31st.

• Extension Request: A request for an extension until May 31st, 2025, was requested and 
approved to allow us the full academic year to have students working directly on the 
MAC in our new facility and the permanent location of the cell.

3. Future Plans

• Course Offerings: Over the next four semester each of the four WBL courses will be 
rolled a semester at a time. Students will have the opportunity to substitute select 
program courses with these WBL courses along with the mini-capstone project as they 
move through the program curriculum. Student outcomes will be looked at to inform 
future changes and improvements.

Budget Allocation 

• FIERF Funding Request: $57,143, was requested from FIERF with a shared cost of
$40,391 from Blackhawk Technical College to support this initiative.



• Requested Reimbursement: The total dollars requested from FIERF for reimbursement
are $55,982.39. Difficulty in hiring student workers and the availability of the students
workers to complete the available hours proved a challenge in spending all of the money
allocated to this grant initiative. Additional information on the breakdown of funds can
be found in Appendix B.

Conclusion 

The MAC Project at Blackhawk Technical College is a vital initiative designed to address critical 
workforce needs in advanced manufacturing. Despite the significant disruption caused by the 
new facility's construction and relocation, the project team has demonstrated resilience and 
adaptability by securing temporary space and managing complex equipment moves. The 
commitment to integrating Industry 4.0/IIOT technologies and developing hands-on, work-
based learning opportunities directly aligns with the needs of the forging industry and broader 
manufacturing sector. The requested extension to May 31, 2025, was crucial for allowing 
students a full academic year of direct engagement with the MAC in its permanent location, 
ensuring the highest quality completion and educational benefit. Despite challenges 
encountered to utilize all the hours allocated for student workers, the group did an excellent job 
in completing tasks assigned to them. The project would not have been successful without the 
hard work of everybody involved in this project. We are excited to see how work-based learning 
shapes the confidence and skill level of our students and how this may have a positive impact 
on the need for qualified technicians in the automation sector. 

Video Demonstration of the Manufacturing Cell in Action: 

MAC Project Capstone Demo Video  

https://www.youtube.com/watch?v=ZfYEwtWn7Yc


 

 
Appendix A: Project Timeline 

Activities  

1Q1  
July -
September  

1Q2  
October-
December  

1Q3  
January-
March  

1Q4  
April-
June  

2Q1 
July-
September 

2Q2 
October- 
December 

2Q3 
January-
March  

2Q4  
April-
June  

BTC will work with Industry 
Partners to implement the 
faculty/student-led Manufacturing 
Automation Cell (MAC) design and 
build. Students already enrolled in 
the core programs (Industrial 
Maintenance Mechanics (IMM) 1-
year technical diploma, Electro-
Mechanical Technology (EMT) 
associate degree, Automation 
Systems Technology (AST) 
associate degree programs and 
the Manufacturing Engineering 
Technology associate degree 
(MET) program) will take part in 
the set-up of the initial Cell which 
will create an opportunity for a 
hands-on learning experience.  

In  
Progress  

In  
Progress  

In 
Progress  

In 
Progress 

In  
Progress  

In  
Progress 

In  
Progress 

Complete 

BTC will collaborate with 
employer partners and industry 
experts through our MAC project 
BILT team. In addition, a 10-20-
member Advisory Committee and 
40 Stateline Manufacturing 
Alliance (SMA) committee 
members, which will have 
standing committee board 
meetings, occurring biannually 
during the duration of the grant 
through face-to-face and web-
conferencing. Additional 
communication will take place as 
needed.  

In  
Progress  

In  
Progress  

In 
Progress  

In 
Progress 

In  
Progress 

In  
Progress 

In  
Progress 

Complete 

In the 2nd half of year 1, the 
project team will work to further 
enhance student recruitment & 
retention by working 
collaboratively with the College’s 
Student Services and Student 
Success divisions pursuing 
strategies gleaned from the 
College’s Strategic Enrollment 
Management Initiative.   

        In  
Progress 

Complete 

BTC will begin roll-out of MAC 
project courses in quarter 4 of 
year 1.   

         In  
Progress 

Complete 

 

 

 



 

 
Appendix B: Budget Summary 

 

 



 

 

 

 

 

  

 

 



 

 
Appendix C: BILT Minutes 

 



 

 
 

 



 

 
 

 



 

 
 

 



 

 
Appendix D: WBL and Mini-Capstone Curriculum 

 



 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 




