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What are the major goals of the project?  
 
The NSF Advanced Technological Education Resource Center for Advanced Automotive Technology (RCAAT) 
advances the mission of the ATE program by connecting industry, academia, and government agencies to ensure 
that education programs meet the needs and expected outcomes for technicians within the many sectors of the 
automotive industry. The automotive industry continues its radical transformation into new technologies driven 
by developing electrified, lightweight and connected/automated (autonomous) vehicles, increasing fuel 
efficiency, minimizing environmental impact, and increasing safety in car design. With this continued 
transformation, the industry expects automotive employment to increase. The proportion of automotive 
technicians and technologists within the overall automotive industry is also expected to grow, even as the work 
becomes more technically complex. These employment projections highlight the importance of automotive 
technician education programs that incorporate the latest innovations, such as electric, connected and 
automated vehicles, so that program graduates can meet the growing needs and expectations of the automotive 
industry. RCAAT’s leadership team works closely with auto designers, manufacturers, and tier one suppliers to 
determine emerging education needs to ensure that the materials shared through RCAAT meet the needs of 
employers and will prepare students to find good-paying, high-tech jobs post-graduation.  
 
RCAAT will continue to maintain, grow, and distribute its library of open source, industry approved curriculum 
resources that are aligned with the knowledge and skills needed by today's technicians in the automotive 
industry, such as information technology and cybersecurity. RCAAT's leadership team will work closely with auto 
designers, manufacturers, and parts suppliers to determine emerging education needs and to ensure that the 
materials shared through RCAAT continue to educate graduates who meet employer needs. RCAAT will also use 
outreach at the secondary and post-secondary level to increase the talent pool of individuals interested in 
advanced automotive and engineering technologies. As a resource center, RCAAT aims to strengthen the bridge 
between education and industry, so that technician education programs include the most recent and promising 
new technologies that enhance the vehicles of today and tomorrow. 
 
RCAAT measures goal attainment through accomplishment of the following objectives: 
 

1. Open Educational Resource Support  
2. PI Mentorship and Support  
3. Coordination  
4. Promotion through Outreach  
5. Sustainability 

 
What was accomplished under these goals?  

Major Activities:  
 
Major Goal 1 - Open Educational Resource Support  
RCAAT works to screen, validate, update, and broadly distribute exemplary materials, curricula, and pedagogical 
practices through the RCAAT website platform to expand the reach of exceptional curriculum and other 
educational materials. This work is evidenced by the following events and activities:   
 

• Curriculum Development – Continuous 



2021 NSF Advanced Technological Education Resource Center for 
Advanced Automotive Technology Report  

Award # 1902369 

 May 10, 2021                      Page 2 

 

In meetings with executives and managers from automotive manufacturers and suppliers, RCAAT repeatedly 
heard of the need for technicians with mechanical, electronic, and software skills to assist their engineers 
who are developing highly automated and electrified vehicles. These conversations led to the development 
of a new Automotive Associate of Applied Science degree that was named Vehicle Engineering Technician 
(VET). VETs will have a different skill set than traditional service technicians, who maintain and repair 
vehicles currently on the road. VET's must be able to build and test prototype vehicles and vehicle systems 
without a service manual. VET's need to understand electronics and be able to build wiring harnesses. They 
must understand vehicle networks and software and be able to work with sensor output and data 
acquisition. The VET degree includes existing courses at Macomb Community College from Automotive 
Technology, Engineering Technology, and Information Technology. In addition, two new courses were 
needed on connected/automated vehicles and automotive systems testing. Both of those courses were 
derived from courses CAAT developed through the seed funding process. The connected/automated course, 
AUTO 2000, was based on the course developed by Gary Mullett of Springfield Technical Community College 
in Springfield, Massachusetts, and the automotive testing course, ELEC 2310, was based on the course 
developed by Dr. Vladimir Vantsevich of the University of Alabama, Birmingham. The Macomb Community 
College Curriculum Committee unanimously approved a new VET degree program in Automotive Technology 
including both of the new courses in 2018.  This is a unique new program aimed at technicians working at an 
auto company or supplier engineering organizations that combine mechanical, electronic and IT skills. The 
program is currently offered at Macomb Community College's South Campus in Warren, MI.  
 
Based on input from industry on the original VET curriculum, RCAAT pursued changes to the course content 
in the VET degree to keep it aligned with industry needs. One important change included adding a course on 
automotive cybersecurity. This topic has emerged due to the vulnerability of connected vehicles to hackers. 
In 2019 RCAAT used seed funding to develop an automotive cybersecurity course in collaboration with 
Kettering University. A course based on that material was added to the Macomb Community College VET 
program in 2020 as AUTO 2600, “Automotive Cybersecurity”. Another need identified by industry hiring 
managers was experience in programming embedded microcontrollers. Embedded microcontrollers and 
software are used to perform an ever-expanding list of vehicle functions such as the engine control module, 
the body control module, and many others, as well as to control automated driving functions such as 
automatic emergency braking. RCAAT used seed funding with Macomb Community College’s Information 
Technology Department to develop a course on programming automotive microcontrollers with the C 
language. The first half of the course material was completed in Fall 2020 and the course, ITCS 1300, 
“Embedded C Programming for Automotive Systems” was also added to the VET degree in 2020. 
 
Through talks with industry, one of the emerging technologies in the automotive industry is the transition 
from internal combustion engines using petroleum to electrified powertrains. The electrified powertrains 
range from mild electrification in which a small battery and electric motor assist the internal combustion 
engine, to fully electric vehicles with all the power provided by a battery and only an electric motor for 
propulsion. Most of the electrified vehicles use high voltage systems. The engineers who develop these new 
vehicles, as well as the service technicians who maintain them, must be trained to safely work with high 
voltage components. RCAAT is currently working on a short course or webinar to address this. After 
completing this course, workers who interact with high voltage vehicle components will understand how to 
safely test high-voltage systems.  
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• Website – Continuous 
 
Website Growth  
CAAT has a comprehensive resource website (www.autocaat.org) which was developed under the original 
CAAT grant and continues to grow under RCAAT. The website features: advanced automotive technology 
news, webinars, events, and a wide range of other material for use by educators, students, and industry 
professionals. It also contains a growing resource library for advanced automotive technology curriculum.  
 
The CAAT website continues to see growth in many areas despite the pandemic and related staffing 
furloughs. Under the previous grant, the CAAT website was averaging 2,963 visits per month (May 2019 – 
April 2020). Over the past 12 months (April 2020 – April 2021), the website is now averaging 3,841 visits per 
month, with an average of 3,073 new unique users and 442 returning unique users per month. The website 
was visited 46,096 times, had 148,075 pageviews in those 12 months and was visited by 210 different 
countries. 
 
Resource Library Usage  
1,483 resources were downloaded from the CAAT Resource Library during the reporting period. Seed 
Funded project downloads account for 49% of the total resource usage. Students and educators continue to 
be the primary users of the CAAT resource library, and most frequently visit to gather resource materials 
and to teach students.  
 
At the time of last year’s report, the resource library contained 378 resources. CAAT regularly adds new 
resources, and the resource library now includes 410 resources. This includes 36 resources resulting from 
seed funding projects, 28 resources resulting from other grant-funded projects, and 340 other resources. Of 
the 404 resources, 72 resources are archived at ATE Central. 

 
CAAT’s monthly e-newsletter is now being distributed to 1,815 CAAT contacts, including high school, 
community college, and university instructors and administrators as well as representatives from industry, 
government, and professional organizations. This represents a distribution increase of 272 contacts over the 
distribution in our previous grant.  
 
The website content is continuously refreshed to ensure the information provided is current and accurate. 
As the CAAT continues to regularly post relevant information on its social media channels, the number of 
followers has continued to grow from 1,240 to 1,274. This includes 536 followers on Twitter, 300 on 
Facebook (CAAT) and 242 (MCC EV), and 196 on LinkedIn. The CAAT Facebook photo gallery continues to 
grow as photo albums are added for many of the CAAT’s outreach activities. 

 
 
Major Goal 2 - PI Mentorship and Support 
Activities focused on connecting with current and prospective ATE Center and Project PIs to provide mentorship, 
support, and networking opportunities as they work in the advanced automotive technology field. RCAAT 
members also present technical sessions at conferences for educators. This work is evidenced by the following 
events and activities:   
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• Northland Community and Technical College – starting in May 2019 
RCAAT is a partner with Northland Community and Technical College’s autonomous transportation center 
called the National Center for Autonomous Technologies (NCAT). Northland Community and Technical 
College is located in Thief River Falls, MN. Don Hutchison serves as an NCAT Board Member. Ben Cruz 
attended and presented at NCAT’s National Visiting Committee meeting in June 2020. 
 
 

Major Goal 3 - Coordination 
RCAAT has built on Macomb Community College and Wayne State University’s history with the ATE program to 
foster new relationships and support additional industry, business, and academic partnerships. RCAAT has 
scaled up peer mentoring and technical assistance to shape program improvement in technician education. 
Specific examples include: 
 

Wayne State University’s Center for Advanced Mobility 
Wayne State University and the Michigan Mobility Institute have jointly created a new Center for Advanced 
Mobility which will open fall 2020 on WSU’s Detroit campus. The new center expands on the College of 
Engineering’s current cyber-physical systems programs and features plans for a broader set of degrees and 
certificates focused on autonomous driving, connectivity, smart infrastructure, and electrification. 
Combined, they represent the world’s first holistic, advanced mobility curriculum. Students will have the 
opportunity to enroll in offerings for autonomous driving and new courses that provide an overview of 
mobility fundamentals for engineers.  
 

• Northwest Engineering and Vehicle Technology Exchange (NEVTEX) - continuous 
Central Oregon Community College partnered with RCAAT to develop a NEVTEX page on CAAT’s website for 
NEVTEX materials which will also be included in the CAAT’s resource library and promoted via the CAAT’s 
newsletter and social media channels. The NEVTEX materials are a set of curriculum and training standards 
developed by Central Oregon Community College and Rio Hondo College for automotive technicians who 
will work on high-voltage electric vehicles as well as hydrogen fuel cell vehicles. 
 

• Smart Automation Certification Alliance (SACA) and ATS Midwest - continuous 
Macomb Community College recently entered into an agreement with the Smart Automation Certification 
Alliance (SACA) and ATS Midwest, supporting the college’s efforts in aligning its education and training to 
meet the realities of Industry 4.0. Considered the fourth major disruption in modern manufacturing, 
Industry 4.0 represents the convergence of technologies, such as robotics, big cloud data, artificial 
intelligence and cybersecurity, that is reshaping the way things are made. Students completing Macomb’s 
advanced manufacturing programs will earn SACA certification, which is currently the only agency focused 
on comprehensive Industry 4.0 certifications. PI Don Hutchison will be working with ATS Midwest to review 
all of the college’s advanced manufacturing programs against SACA certification requirements to ensure 
they are incorporated in the program’s core curriculum and meet industry needs. 
 

• American Society of Engineering Education (ASEE) – continuous 
It is the belief of the ASEE organization that engineering education must change. Eleven innovative 
institutions plus Automation Ally have been asked to be part of the education committee led by Automation 
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Alley. Macomb is the community college representative and other universities from through-out the nation 
are participating. PI Don Hutchison and co-PI Ben Cruz are the education committee representatives.   
 

• Michigan Alliance for Greater Mobility Advancement (MAGMA) 
RCAAT is a member of Michigan Alliance for Greater Mobility Advancement (MAGMA), whose mission it is to 
provide rapid skill growth in emerging technologies for advanced mobility to meet industry needs. 
 

Major Goal 4 - Promotion through Outreach 
RCAAT works to promote technician careers and the public image in advanced automotive technology through 
outreach. The list of outreach activities, shown below, provides an understanding of the breadth and scope of 
activities RCAAT sponsors. 
 

• Center for Automotive Research (CAR) Management Briefing Seminars – August 6 - 8, 2020 
Don Hutchison and Ben Cruz attended the virtual Center for Automotive Research (CAR) Management 
Briefing Seminars (MBS). CAR’s MBS have been offered for more than five decades and attract more than 
1,000 attendees each year from across the nation, and the world - representing automakers, suppliers, 
service providers, academia, media and the government, as well as new technology and mobility 
stakeholders.  
 

• 2020 Autonomous Vehicle Technology Sensors Educator Workshop – October 15, 2020 
The National Center for Autonomous Technologies (NCAT) hosted the 2020 Autonomous Vehicle Technology 
Sensors Educator virtual Workshop. Ben Cruz presented ADAS Sensors in Automotive Applications-Radar 
and Ultrasound. The workshop was attended by 100 people.  
 

• ATE-PI Conference - October 19 - October 23, 2020 
Don Hutchison and Ben Cruz attended the virtual ATE PI conference. The conference was held virtually due 
to the COVID-19 pandemic. Ben Cruz presented part of the STEM Engagement in the Time of COVID: 
Strategies from Air, Land, & Sea session with the National Center for Autonomous Technologies (NCAT) and 
the Marine Advanced Technology Education Center (MATE). 
 

• The Future Technician is a True Multi-Talent article – November 2020 
Fender Bender media contacted Ben Cruz for an article on how automotive education programs must 
quickly adapt to industry technology changes. These changes come far more quickly than in previous 
generations which has big implications for repair shops and the institutions that train their technicians. The 
article is entitled “The Future Technician is a True Multi-Talent.” 

• Mindful Mobility: Tech Talk webinar – January 29, 2021 
Ben Cruz was a presenter in a webinar series called Mindful Mobility: Tech Talk. The webinar was titled, Next 
Steps in Vehicle Electrification Technician Preparation Part I: Advanced Skills Needed By Technicians 
Working With Current And Future Vehicles. The webinar was attended by 170 people. 

 
RCAAT encourages students to participate in STEM activities to increase participation in engineering and 
automotive technology. This work expanded during this reporting period, resulting in an increase in outreach 
activities to students, beginning at the middle school level.  
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• National Center for Autonomous Technologies (NCAT) Summer Camp – August 5 thru August 6, 2020 
The August Robotics Challenge was held with thirty-five 6th, 7th and 8th grade students. The educational 
event was sponsored by CAAT partner, the National Center for Autonomous Technologies. In this free camp, 
middle school students learned to build and program a free COSMOS Jimu Robot. 
 

• Drone Learn to Fly Challenge – October 23 thru October 24, 2020 
In conjunction with the Macomb Intermediate School District (MISD), the RCAAT held a Drone Learn to Fly 
Challenge. Thirty-four students from 11 different middle schools registered for the event that was 
sponsored by CAAT partners; the Macomb Intermediate School District (MISD), the National Center for 
Autonomous Technologies (NCAT), and the National Science Foundation (NSF). Each of the students 
received a free Eachine E520S drone with GPS and a camera.   
 
 

Major Goal 5 - Sustainability  
 
RCAAT has devised and began utilizing an alternative funding strategy outside of government sources in order to 
ensure that its mission as a source of vital curricular content for new technologies and technical expertise in the 
automotive industry is sustained.  

 
• Ben Cruz and Nelson Kelly are currently developing training material for a short course on electric vehicles to 

be offered at Macomb Community College in 2021. . The course will cover the automotive industry moving 
to selling electric vehicles, the different types of electric vehicles and their components, and how to safely 
develop and test electric vehicles. 

• RCAAT partnered with the Macomb Foundation and was awarded funds from the Margaret Dunning 
Foundation to purchase Advanced driver-assistance systems (ADAS) testing equipment. 

 
RCAAT is continuing to explore these sustainability strategies to continue operations after NSF funding ends:  

• Grants from other funding sources including Perkins grant. 

• Garnering financial support from industry partners to continue to develop needed funding for the future. 
 

Specific Objectives: N/A 
Significant Results:  N/A 
 
Key Outcomes or Other Achievements:  
Strategic Planning and Evaluation 
 
The RCAAT executed the evaluation plan and continued to administer, collect and analyze survey data. 
Management ensured the goals, activities, outputs and intended outcomes align fully with the evaluation 
process.  It is important for RCAAT leaders to engage in evaluation activities on an on-going basis.  Recognition 
that it is important to grow the capacity of RCAAT to conduct descriptive evaluation is important; including 
documenting what is happening and determining how stakeholders engage with and experience RCAAT 
activities.  
 
What opportunities for training and professional development has the project provided?  
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The Center has funded training and professional development for its staff members and Macomb automotive 
faculty in an on-going effort to create a team that can provide the skills necessary to function as a center of 
expertise in advanced automotive technology. These activities include:  

• Don Hutchison and Ben Cruz attended the Center for Automotive Research (CAR) Management Briefing 
Seminars (MBS) 

• Don Hutchison and Ben Cruz attended the ATE PI conference 
 
How have the results been disseminated to communities of interest?  
 
CAAT supported a wide-variety of outreach efforts. These activities focused on increasing the awareness and 
understanding of advanced automotive technology for the general public, encouraging student interest at all 
levels of the educational system in STEM-related education, and educating industry and academic partners.  

 
What do you plan to do during the next reporting period to accomplish the goals? 
RCAAT will work with industry partners to identify and build the curriculum they need related to 
connected/automated vehicles and vehicles with electrified powertrains. RCAAT will continue to create vital 
curriculum through its seed funding process. Seed funding is an essential mechanism that allows academia and 
industry to co-develop education programs to meet the needs and expected outcomes for technicians within the 
many sectors of the automotive industry.  
 
Mentoring of others who are or wish to be PIs in the discipline area of the resource center is another activity 
that will be continued. Increasingly, the center is contacted by potential Principal Investigators from around the 
country. As the automotive industry moves to vehicles that are increasingly electric, connected and automated, 
RCAAT will develop relationships with ATE centers and projects involved in areas such as cybersecurity and 
autonomous technologies. 
 
Products 
 
Conference Proceedings 
Liu, Yiqun & Liao, Y. Gene & Lai, Ming-Chia. (2021). Aging Simulation of Electric Vehicle Battery Cell Using 
Experimental Data. SAE WCX Digital Summit. 10.4271/2021-01-0763. 
 
Liu, Yiqun & Liao, Y. Gene & Lai, Ming-Chia. (2020). Ambient Temperature Effects on Battery Electric Vehicle. 
ASME 2020 International Mechanical Engineering Congress and Exposition. 10.1115/IMECE2020-24302. 
 
 
 
 
 
Websites:  
 

• URL(s): 
www.autocaat.org 
Description: 
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CAAT has been actively enhancing its website to become a comprehensive resource for advanced 
automotive technology curriculum, news, events, and a wide-range of other material for use by educators, 
students and industry. The website includes a resource library, CAAT and Industry webinars and podcasts, 
and professional development opportunities, student activities, its leadership, seed funding materials, 
RCAAT partnerships, conference materials, industry news and events, and information about the different 
technologies included in the advanced automotive space.  

 
Course material and curriculum 
 
The website features instructional material developed under RCAAT seed funding contracts. Curriculum 
users are also able to leave ratings and reviews of the materials.   

 
What individuals have worked on the project?   
 
Name:     Donald Hutchison 
Most Senior Project Role: Principal Investigator 
Nearest Person Month worked:  2 
Funding Support:  N/A 
Contribution to Project: 
Dean of the College of Engineering & Advanced Technology at Macomb Community College and is responsible 
for the areas including Automotive Technology, Engineering Technology and Workforce Development 
Has there been a change in the active other support of the PI(s) since the last reporting period? No 
 
Name:     Benigno Cruz 
Most Senior Project Role: Co-PI 
Nearest Person Month worked:  9 
Funding Support:  N/A 
Contribution to Project: 

• Director for the Center for Advanced Automotive Technology 

• Administration of related projects, budgets, outreach activities, deliverables, and evaluations 

• Develop, cultivate and maintain relationships with industry/related companies to further grant objectives 

• Work with others across the college to coordinate grant related activities 

• Develop and maintain current knowledge on trends, best practices, existing and emerging technologies in 
advanced automotive and energy 

• Serve on MAGMA Governing Board, SAE International committee on Electric Vehicles and the Macomb Auto 
Tech Advisory Council. 

Has there been a change in the active other support of the PI(s) since the last reporting period? No 
 
Name:     Liao, Gene 
Most Senior Project Role: Co-Principal Investigator 
Nearest Person Month worked:  1 
Funding Support:  N/A 
Contribution to Project: 
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• Director, Electric-Drive Vehicle Engineering and Alternative Energy Technology programs  

• Professor, Division of Engineering Technology, Wayne State University 
Has there been a change in the active other support of the PI(s) since the last reporting period? No 
 
Name:     Williams, Shannon  
Most Senior Project Role: Co-Principal Investigator 
Nearest Person Month worked:  1 
Funding Support:  N/A 
Contribution to Project: 

• Regional Administrator for Career and Technical Education, Macomb Intermediate School District 
Has there been a change in the active other support of the PI(s) since the last reporting period? No 
 
Name:     Doherty, Sherri  
Most Senior Project Role: Assistant Director-Communications 
Nearest Person Month worked:  9 
Funding Support:  N/A 
Contribution to Project: 
• Provide leadership and direction for management of RCAAT’s website, which includes the Resource Library 

of advanced automotive technology educational resources, industry news, current events and other 
features important to students, educators and industry professionals.  

• Manage and develop all RCAAT marketing and communications materials, including RCAAT’s monthly e-
newsletter, social media, print collateral, advertising and other media 

• Provide leadership and direction for the planning of RCAAT conferences and events  
• Plan and coordinate RCAAT professional development and K-12 STEM related outreach activities 
 
Name:     Kelly, Nelson 
Most Senior Project Role: Assistant Director-Automotive and Energy Programs 
Nearest Person Month worked: 9 
Funding Support:  N/A 
Contribution to Project: 

• Lead the process to assure success of the curriculum adaption and curriculum development of RCAAT 
deliverables  

• Lead all contract development and management activities with Macomb administration and grantee 
institutions for the seed grant funding process 

• Manage the curriculum grant process to assure coverage across the value chain of advanced automotive 
operations 

• Perform or research market assessments and core competency surveys for the grant operations 
 

Name:     Hojnacki, Mary 
Most Senior Project Role: Program Manager 
Nearest Person Month worked:  9 
Funding Support:  N/A 
Contribution to Project: 
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• Manage all grant related financial functions to ensure adherence to grant specifications and responsible for 
grant invoicing and financial reporting.  

• Create and submit all government agency reporting.  

• Maintain project accounting budget files and review financial accounts.  

• Monitors grant activities to ensure compliance with NSF's policies, procedures and reporting.  
  

Name:     Hensler-Smith, Carol  
Most Senior Project Role: Project Coordinator  
Nearest Person Month worked: 9 
Funding Support:  N/A 
Contribution to Project: 

• Coordinate the RCAAT website resource library materials 

• Promote RCAAT activities and events through various social media platforms 
 
Name:     Sullivan, Sherri 
Most Senior Project Role: Web Master  
Nearest Person Month worked:  9 
Funding Support:  N/A 
Contribution to Project: 

• Assists with content development of the RCAAT Website  

• Responsible for the day-to-day maintenance and updates for the RCAAT website 
 
Name:     McMurray, Saleta  
Most Senior Project Role: STEM Outreach Coordinator  
Nearest Person Month worked: 6 
Funding Support:  N/A 
Contribution to Project: 

• Cultivate collaborative relationships with academic partners to increase student/parent awareness of 
engineering technician career opportunities 

• Develop automotive/engineering  hands-on activities and presents at local schools 

• Work with academic and industry partners to provide opportunities for student/parent exploration of 
automotive engineering related STEM career opportunities and related academic requirements 

 
What other organizations have been involved as partners? 
 
Michigan Alliance for Greater Mobility Advancement (MAGMA): Collaborative Research  
Location: Lansing, MI 
Type: Other Non-Profit 
Partner's contribution to the project: 
MAGMA is an alliance to provide rapid skill growth in emerging technologies. In response to the rapid growth in 
the renewable energy sector, the Michigan Department of Energy, Labor & Economic Growth collaborated with 
automotive manufacturing employers and educational institutions to establish the Michigan Alliance for Greater 
Mobility Advancement (MAGMA). 
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The purpose of MAGMA is to ensure the automotive industry has the trained workers they need to grow and 
prosper in the auto economy. The skill development and training provided is in direct response to specific 
knowledge and skill demands of employers in the automotive manufacturing industry.  
 
Center for Automotive Research (CAR): Collaborative Research 
Location: Ann Arbor, MI 
Type: Other Non-Profit 
Partner's contribution to the project: 
To fulfill its mission, CAR maintains strong relationships with industry, government agencies, universities, 
research institutes, labor organizations, and other major participants in the international automotive 
community.  CAR has conducted research which RCAAT has used in furthering the goals of the center. RCAAT has 
also sponsored educational faculty participation in CAR conferences.  
 
Wayne State University: Collaborative Research 
Location: Detroit, MI 
Type: Academic Institution 
Partner's contribution to the project: 
Wayne State University (WSU) Division of Engineering Technology is the main university partner in carrying out 
grant commitments.  WSU is a leading university institution in Southeast Michigan in the field of technician and 
technologist training for the auto industry.   
 
Macomb and WSU, based on previous successful NSF supported outreach activities, plans these activities to 
promote advanced automotive technology: 

• Attend conferences to promote the RCAAT, its activities, and technology developments. 

• Deliver presentations at industry and educational symposia to promote the awareness and use of RCAAT 
resource. 

 
Macomb Intermediate School District: Collaborative Research 
Location: Clinton Township, MI 
Type: Schools and School Districts 
Partner's contribution to the project: 
The Macomb Intermediate School District (MISD) serves the 21 public school districts, charter schools and 
private/parochial schools in Macomb County. MISD staff help bring best practices to the classroom, affecting 
some 130,000 students in both public and nonpublic schools. Their commitment to students guides the way they 
provide services—involving parents, school personnel, and the community at large as active partners in 
planning, delivering and evaluating the many services and programs.  
 
Oakland Schools: Collaborative Research 
Location: Waterford Township, MI  
Type: Schools and School Districts 
Partner’s contribution to the project: 
Oakland Schools is the intermediate school district serving Oakland County, Michigan. They serve 28 local school 
districts, a number of public-school academies and nonpublic schools in Oakland County. Oakland Schools 
collaborate with the Oakland County community and develop strong partnerships with all levels of government, 
business, social agencies, and education to enhance the quality of life in this region. These collaborations 
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strengthen teaching and learning and increase opportunities for Oakland County students as they graduate to a 
global economy. Students from Oakland Schools have attended the Auto STEAM event. 
 
SAE International: Collaborative Research 
Location: SAE Automotive Headquarters, Troy, MI 
Type: Other Non-Profit 
Partner's contribution to the project: 
SAE International is a global association of more than 128,000 engineers and related technical experts in the 
aerospace, automotive and commercial vehicle industries. SAE International's core competencies are life-long 
learning and voluntary consensus standards development.  
 
Workforce Intelligence Network (WIN): Collaborative Research 
Location: Detroit, MI 
Type: Other Non-Profit 
Partner's contribution to the project: 
A Southeast Michigan collaborative effort between ten community colleges, six workforce boards and economic 
development partners to assess the area's workforce needs and supply the region's employers, educational 
institutions and policy makers with the information they need to further cultivate and transform the region's 
workforce.  WIN's educational members are Henry Ford College, Jackson College, Macomb Community College, 
Monroe County Community College, Mott Community College, Oakland Community College, Schoolcraft College, 
St. Clair Community College, Washtenaw Community College and Wayne County Community College District.   
Its workforce board members are Career Alliance; Detroit Workforce Development Department; Southeast 
Michigan Community Alliance; Washtenaw County Employment, Training and Community Services; and 
Michigan Works agencies serving Livingston, Macomb, St. Clair and Oakland counties. 
 
Design and Manufacturing Alliance (DMA): Collaborative Research 
Location: Detroit, MI 
Type: Other Non-Profit 
Partner's contribution to the project: 
The Design and Manufacturing Alliance (DMA) encourages and fosters communication, networking, and 
partnerships among design and manufacturing industry companies, their professional associations, government, 
and educators across Southeast Michigan.  The DMA supports educational networking with design and 
manufacturing organizations, their professional associations, and government offices to ensure accurate career 
information is available to students, and academic programs and curricula are developed that are appropriate to 
the skills required for the jobs that do (and will) exist in these industries.  The DMA encourages and arranges 
design and manufacturing experiential opportunities, e.g. tours, internships, co-ops, and job shadowing for 
educators and students. DMA co-sponsors the annual RCAAT conference and its Executive Director serves as 
moderator. 
 
Square One Education Network: Collaborative Research 
Location: Waterford, MI 
Type: Other Non-Profit 
Partner's contribution to the project: 
Square One Education Network provides innovative, meaningful STEM (science, technology, engineering, and 
mathematics) programs to K-12 level students.  Square One Education Network is led by industry leaders and 
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educators with a common vision that students should have the opportunity to pursue technology-oriented 
careers through authentic, hands-on science, mathematics and engineering opportunities. 
 
Lightweighting Innovations for Tomorrow (LIFT): Collaborative Research 
Location: Detroit, MI  
Type: Other Non-Profit 
Partner's contribution to the project: 
This institute brings together 60+ members from industry, universities, colleges, nonprofits and research labs 
that will develop and deploy advanced lightweight metals manufacturing technologies that are increasingly 
important to all transportation manufacturing sectors, including suppliers in the automobile industry.  An 
important part of this work will be designing and implementing the education and training pathways to ensure 
these sectors have the quality workforce necessary to sustain and attract high quality jobs. LIFT is 
headquartered in Detroit and led by Ohio-based nonprofit EWI, the University of Michigan, and Ohio State 
University.  
 
The American Center for Mobility (ACM): Collaborative Research 
Location: Ypsilanti Township, MI 
Type: Other Non-Profit 
Partner’s contribution to the project: 
The American Center for Mobility is a non-profit testing and product development facility for future mobility, 
designed to enable safe validation of connected and automated vehicle technology, and accelerate the 
development of voluntary standards. Macomb Community College is part of ACM’s Academic Consortium.  
 
Detroit Area Pre-College Engineering Program (DAPCEP): Collaborative Research 
Location: Detroit, MI 
Type: Other Non-Profit 
Partner’s contribution to the project: 
DAPCEP is a non-profit, Detroit-based organization whose mission is to generate excitement and prepare under-
represented minority students for careers in engineering and science. DAPCEP staffed an information table at 
the RCAAT Conference.  
 
Northwest Engineering and Vehicle Technology Exchange (NEVTEX): Collaborative Research 
Location: Bend, OR 
Type: NSF ATE Project  
Partner’s contribution to the project: 
The project identifies training categories for electric drive vehicle maintenance and safety. The overall goal is to 
develop standardized training for electric drive technicians and develop a method to validate skills acquisition.  
 
National Center for Autonomous Technologies (NCAT): Collaborative Research 
Location: Thief River Falls, MN 
Type: NSF ATE Center 
Partner’s contribution to the project: 
The National Center for Autonomous Technologies (NCAT) will educate and promote autonomous technologies 
throughout the United States. It was created to meet the rapid developments in autonomous technologies. The 
NCAT will create the infrastructure to develop skilled technicians who will build the workforce of today and 
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tomorrow to meet industry demands. The NCAT will also educate the educators, promote student involvement, 
engage the workforce and community, and act as an education hub. The NCAT will construct professional 
development workshops for educators and industry professionals and promote and provide support to 
encourage more engagement in STEM and autonomous technologies in secondary and post-secondary 
education, particularly in underserved areas. 
 

Have other collaborators or contacts been involved?   Yes    No  

 
Timothy Pawlowski, Associate Dean of Applied Technology, Automotive and Technical Education at Macomb 
Community College 
Tim Pawlowski's area of responsibility includes management and leadership of the Automotive Technology 
program at Macomb.  
 
Timothy Hinrichsen, Associate Dean of Engineering Technology at Macomb Community College 
Tim Hinrichsen’s area of responsibility includes management and leadership of the Engineering Technology 
program at Macomb.      
 
Dr. Randall Hickman, Director of Special Research Projects at Macomb Community College 
RCAAT has been utilizing Dr. Hickman’s evaluation expertise to create and assess the evaluation plan.   
 
 
Impacts  
   
What is the impact on the development of the principal discipline(s) of the project?  
 

• Automotive technicians are currently educated to be service technicians that repair and maintain vehicles. 
RCAAT has identified a need for an engineering technician trained to work at automotive engineering 
facilities for manufacturers and their suppliers. These technicians will need to have software and 
information technology skills in addition to mechanical and electrical skills. The Vehicle Engineering 
Technician degree program was developed at Macomb.  

  

• RCAAT strengthened and used partnerships with other community colleges, the automotive industry, and 
other regional stakeholders to develop and disseminate advanced automotive technology curriculum. 
RCAAT works with all of the major players in automotive workforce development in the region, including 
automakers and upper-tier suppliers.  

 

• The group of partners, clients, and other stakeholders grew as RCAAT created an increasingly influential 
network of experts and providers of advanced automotive technology curriculum.   
 

• Partnerships between Macomb, Wayne State, high schools, and employers led to the development and 
implementation of curriculum leading from secondary schools to Macomb to WSU and other universities.  
The College’s partnership with Wayne State allows students to connect their secondary education programs 
to their work with Macomb and Wayne State.  
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• Ben Cruz’s involvement in boards and committees is an example of the value his expertise and leadership 
experience bring to the NSF beyond the scope of RCAAT. 

 

• Students are benefiting from RCAAT’s activities, educators are engaged in collaboration, industry is involved 
in guiding RCAAT’s work, and the curriculum resources are being developed, disseminated and used. 
 

• RCAAT’s website, specifically its curriculum library, is a nationally recognized model resource library. 
 

• RCAAT is a resource affecting not only Michigan students, educators, and the advanced automotive 

workforce - RCAAT collaborates with other ATE Centers and projects nationwide, expanding its community 

of practice.  

• RCAAT has influence beyond its regional area, with partnerships growing nation-wide in curriculum 
development, workshop delivery and conference attendance. These partnerships now span across the 
country. RCAAT’s model of operation has been used by others seeking NSF project funding. 

What is the impact on other disciplines?  
 

• Many conferences attended by RCAAT’s leadership team are attended by people outside of Advanced 
Automotive Technology. These opportunities for networking are presenting RCAAT with new avenues into 
potential collaborations. 

 

• CAAT’s numerous outreach activities provided exposure to advanced automotive technology for 
practitioners, teachers, students and members of the public outside of the advanced automotive technology 
field. 

 

• Developed curriculum for energy storage and battery technology that is disseminated through the RCAAT 
website and is applicable outside automotive technology uses. 

 

• Macomb is actively promoting automotive apprenticeships through other federal funding, such as Michigan 
Apprenticeship Program Plus (MAP+). 

 
What is the impact on the development of human resources?  
 
Students who receive education through RCAAT are prepared to work in competitive industries, earning a 
family-sustaining wage. When possible, many students choose to continue their education through a seamless 
transition to Wayne State University and other universities, going on to become engineers or technologists. 
Industry partners connect with RCAAT to explore student needs and interests. Internships and apprenticeships 
are promoted and continuing education opportunities for training incumbent workers are explored.  
 
What is the impact on physical resources that form infrastructure?  
 
Wayne State built an Advanced Technology Education Center in Warren, Michigan, adjacent to Macomb’s South 
campus. At the center, Wayne State and Macomb faculty will make undergraduate research on electric vehicle 
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technologies and automotive battery technology available. The faculty will work together at both institutions, 
creating a unique partnership model.  
 
What is the impact on institutional resources that form infrastructure? 
N/A 
 
What is the impact on information resources that form infrastructure?  
 
N/A 
 
What is the impact on technology transfer? 
 
N/A 
 
What is the impact on society beyond science and technology? 
 

• Students educated using RCAAT curriculum will achieve positive learning outcomes, matriculate successfully 
through the educational pipeline, and ultimately assume positions in the advanced automotive industry, 
with satisfied employers.  Students are taught soft skills for successful job performance upon completing 
their education and joining the workforce. 

 
Changes / Problems 
 
Changes in approach and reason for change:  
N/A 
 
Actual or Anticipated problems or delays and actions or plans to resolve them: 
Due to the COVID-19 pandemic, Macomb Community College suspended on-campus, in-person classes 
beginning March 12, 2020. In addition, all in-person events were cancelled. On March 17, 2020, the college was 
closed to the public and RCAAT staff began working remotely. Several members of the RCAAT staff were 
furloughed for months due to the pandemic and one team member retired in 2020. The center is following 
direction from its host college, Macomb Community College, and will return to normal, in-person operation 
when directed to do so. Many of RCAAT’s events have transitioned to virtual, online formats as well as many 
events that RCAAT staff presented at and attended. The furloughed team members have now been recalled. 
 
Changes that have significant impact on expenditures: 
 
N/A 
 
Significant changes in use or care of human subjects more information about significant changes in use or care 
of human subjects: 
N/A 
 
 
Significant changes in use or care of vertebrate animals more information about significant changes in use or 
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care of vertebrate animals: 
N/A 
 
 
Significant changes in use or care of biohazards: 
N/A 
 


