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Executive Summary  

Battelle Education created an immersive professional development program for educators to 
provide manufacturing content information, an externship experience in industry and a problem-
based learning training to address the growing STEM technical skills gap experienced by 
Submarine Industrial Based (SIB) employers. Because teachers have significant influence on 
the career paths of students, Battelle Teacher Academy equipped them with manufacturing 
content and career information to enable them to be advocates for their students to help fill the 
high-skilled technical trade workforce that is needed to build submarines.  

Battelle Education utilized our STEM Networks (Ohio STEM Learning Network, Tennessee 
STEM Innovation Network, and STEMx) to recruit 30 elementary, middle, and high school 
teachers from Ohio for the 2023-2024 school year to participate in a year-long cohort. The 
cohort of teachers participated in a weeklong professional development to familiarize them with 
SIB manufacturing industries before being placed in an externship with an industry partner.  
While visiting the industry partner, teachers learned about the different careers needed to 
support the skilled labor shortage within those industries. Teachers were then coached to create 
authentic learning lessons and units for their students focusing on the skills and jobs they 
encountered.  

The cohort of 30 teachers was placed with SIB manufacturers or similar industries for the 
externship. These educators impacted 5,767 students in the first year of this program. In its 
second year, the program added an additional 30 Ohio teachers and expanded recruitment to 
Michigan, where it recruited an additional 15 teachers to participate.  

 

 

Program Goals 

• Provide educators with knowledge of manufacturing processes and critical careers that 
support the Submarine Industrial Base’s need for a high-skilled technical workforce 

• Leverage authentic problem-based learning units to engage students with local industry or 
STEM careers. 

• Provide ongoing support for teachers' professional development to encourage industry-
classroom connections and expose students to industry skills and career opportunities. 

Figure 1: Middle school teachers 
externship experience at Hollaender 
Speed Rails in Hamilton, Oh. 
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Overview of Data 

Evaluation 

Battelle Education contracted with ICF to conduct a 2-year external evaluation of its Teacher 
Academy program.  The Teacher Academy was implemented in its inaugural year for a cohort 
of 30 teachers in the state of Ohio for the 2023–24 school year. Year 1 participants completed 
pre-and post-surveys.  ICF also interviewed 6 teachers from the Year 1 cohort in a semi-
structured format to discuss their experiences. The program has since begun its second year of 
implementation for the 2024-25 school year in Ohio and Michigan.   

 

 

Knowledge Gained on Key Concepts 

Participants’ knowledge of the manufacturing industry 
grew substantially during their time in the cohort.  One 
noticeable change was the increase in teacher’s 
knowledge related to the engineering/design thinking cycle 
where the percentage of participants who felt 
knowledgeable or very knowledgeable increased from 
40% to 100%.  Participants also grew in other areas—for example, 75% and 50% of 
participants, respectively, felt knowledgeable or very knowledgeable about the Manufacturing 
Process and Key Manufacturing Roles respectively after the conclusion of the program. 

 

Figure 2: Percentage of participants who indicated they were knowledgeable or very knowledgeable 
about the following components of the manufacturing field (n=20). 

 

 

 

 

 

 

 

 

  

Understanding of the 
engineering design process 
and design thinking cycle:  

+60% 
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Perception and Understanding of Manufacturing 

Participants' perception and understanding of 
manufacturing improved across all areas during the 
program. The largest increase was seen in the percentage 
of participants who agreed or strongly agreed that they 
understood the process of designing and manufacturing 
products—only 25% said they understood this process 
prior to the program, and 100% said the same after the program. 

 

Figure 3: Percentage of participants who agree or strongly agree with the following statements (n=20). 

 

 

 

 

 

 

 

 

 

 

 

  

Increase in understanding of 
the manufacturing process:  

+75% 
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Teaching Key Manufacturing Content 

Participants grew in all areas of measured confidence 
after the Teacher Academy program, and after the 
program most participants were confident or very 
confident in all areas related to teaching manufacturing 
content.  

 

Ninety percent of participants, up from twenty-
five percent, were confident or very confident in 
their understanding of the types of skills 
needed in manufacturing career pathways.  

At least 50% increase in the percentage of 
confidence for the following:  

▪ participants who felt confident or very 
confident that they were able to adapt 
teaching materials  

▪ answer student questions   

▪ find information about manufacturing 
concepts  

▪ include related content in their classes (from 
15% to 65%). 

 

Figure 5: Percentage of participants who indicated they were confident or very confident in the following 
content areas (n=20). 

 

 

 

 

 

 

 

 

 

Figure 4: Cohort field experience at EWI 
Welding Research Center 

Participants confidence in 
teaching manufacturing content: 

+74% 
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Understanding Career Pathways 

The participants demonstrated growth in all areas of 
understanding related to career pathways. Participants 
increased in their awareness of manufacturing career 
opportunities in their state (from 5% who were aware or 
very aware before the program to 68% after the program) 
and how course content related to manufacturing career 
pathways (10% to 69%). 

 

Figure 6: Percentage of participants who were aware or very aware of the following. (Questions related to 
internships or apprenticeships, local partnerships, or career pathways were only shown to participants 
who taught students in grades 6 and up.) 

 

 

 

 

 

  

Awareness of manufacturing 
opportunities in home state:  

+63% 
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Student Learning Transformed 

 

 

 

 

 

 

 

 

 

Fig 7 :Clockwise from top left: Sixth-grade students from Berne Union Local Schools visit Mid West 
Fabricating Company; Teachers April B. and Amy S. complete their externship at AT&F Metal Fabrication 
just outside of Cleveland; Eighth-grade class from Good Shepherd Catholic School visits Tomak 
Precision; Students from Good Shepherd Catholic School discuss capabilities and outcomes with a 
machine operator at Tomak Precision. 

Full School Engagement: Two teachers from Northwest Ohio attended the Teacher Academy 
summer workshop together. They were so taken with building STEM culture and making 
connections to the SIB that they decided to create a back-to-school staff professional 
development around what they had learned.  Their colleagues embraced the two teachers’ 
enthusiasm and ended up making “Under the Sea” the direction of the entire school’s learning 
for the 2023-24 year of study.  The school year ended with a huge community event that was 
planned by the students and showcased their “Under the Sea” learning.  

 

 
 

I now understand the importance of career 
education for my students and having them 
participate in real world applications. I will take the 
risks to reach out to manufacturing companies to 
get them involved with my students.      

  - Patti H.  

  Canfield Local Schools, Ohio 
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Impact on Curriculum 

Each teacher was required to create a problem-based learning unit that involved their 
manufacturing externship in some way.  The following chart shows the breadth of lessons 
created during the teacher’s cohort experience 

Table 1. Examples of lessons created from externship experience. 

Grade Level Topic  Industry Externship Partner 

11-12 Welding /Waste Management American Hydraulic Services 

11-12 Design Process/Additive Manufacturing American Ceramic Society  

7-8 Increasing efficiency practices Tomak Precision 

8 Manufacturing techniques-CAD-
SolidWorks  

Screen Machine 

6 Tool production and logistics B - K Tools 

6 STEM Career Awareness Vega & General Tool 

6 Assembly line process Omega Engineering 

6 Quality control, assembly line process Mid West Fabrication 

K STEM Career Awareness B-K Tools 

 

For an in-depth example of one of the lessons listed above, see Appendix A. The unit was 
created by a career technical education teacher from southern Ohio.  Her externship host was 
American Hydraulic Services, which specializes in welding, metal fabrication and machine 
lathing.  
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Students Impact 

Participants said that they felt that the program was either 
helpful or very helpful in promoting all measured areas of 
student outcomes. One hundred percent (100%) of 
respondents said they felt the program was helpful or very 
helpful in increasing student engagement with STEM 
pedagogy, while 89% or more of respondents felt the 
same about student engagement and participation in 
problem-based learning (PBL) in the classroom, student understanding of manufacturing and 
STEM careers, and student interest in manufacturing careers.  

Figure 8: Percentage of participants who indicated that the program was helpful or very helpful in 
promoting the following student outcomes (n=19). 

 

 

 

 

  

 

 

 

 

 

Respondents who felt program 
was helpful or very helpful in 
increasing student engagement 
with STEM pedagogy: 

100% 
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Tasks    

Table 2.  Contracted tasks. Completed Tasks are marked with an X. 

Year 1 
(Ohio) 

Year 2 

(Ohio and 
Michigan) 

Task 

X X Host in-person kick-off event 

X X Recruit teacher participants for the cohort program 

X X Provide a week-long training, including presentation of the 
manufacturing course 

X  Matching and facilitating participants with an externship opportunity 
related to the purpose of the program 

X  Host virtual booster sessions for program participants to review key 
program operations, goals, and to provide support  

X  Host in-person final event 

Additional Services Provided  

• Development of teacher externship guidebook for industry requirements: The 
externship guidebook offered SIB industries a guide to what to expect when hosting a 
teacher for an externship experience.  This provided BlueForge/SIB a tool when approaching 
potential industries to host teachers.    

• Bi-monthly facilitator meetings with BlueForge project managers: Meeting with 
BlueForge allowed all parties to be actively involved in teacher/industry externship 
placements and to address any issues that surfaced during the inaugural year of the cohort. 
This also allowed for input from the BlueForge team on both the development of curriculum 
and industry recruitment materials. 

• Introductions/networking opportunities with industry connections: Through Battelle’s 
extensive partnership network, the Battelle team was able to foster multiple connections for 
BlueForge and its affiliates. The Battelle team provided introductions to the national director 
of STEMx, the director the Michigan STEM organization and the online career curriculum 
development company Learning Blade. Since these introductions, buildsubmarines.com has 
contracted with Learning Blade to produce a submarine focused career exploration unit that 
will be shared with middle school students across the US.  
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Lessons Learned 

Teacher Support 

After the first year of the cohort, it was apparent that both teachers and industry needed more 
guidance about how to engage with the other.  Battelle created documents and teacher training 
for the second year of the cohort that focused on the different ways to engage an externship 
partner. The Industry/Community Partnership Matrix was developed as a tool for teachers to 
use with their externship industry to begin conversations about how the industry partner could 
support the teachers during their problem-based learning units.  

Fig. 9: Industry Matrix showing different ways an industry partner can engage with a school. 
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Industry Support 

It was discovered that Submarine Industrial 
Base (SIB) suppliers were willing to host 
teachers for an externship experience but were 
unable to engage with the teachers’ classrooms 
because of Department of Defense security 
guidelines.  This hindered the goal of having 
students engage with industry  

and careers located in their community to 
support the need for growing technically skilled 
individuals. Battelle created an industry guide 
for year two of the cohort to promote better 
engagement between the teachers and industry. 
The Battelle Teacher Academy Making the 
Connection guide describes the Teacher 
Academy externship program for industry 
stakeholders and outlines the expectation of 
commitment by the industry partner. This 
allowed potential partners to determine if they could fulfil the partnership portion of the program 
before they committed to hosting teachers at their facility.  

Fig 10: Battelle Teacher Academy: Making the Connection guidebook. 

 

 

 

Industry Recruitment 

Identifying SIB suppliers in the teacher’s local community 
also proved challenging, particularly in the rural areas of 
the state of Ohio.  Battelle learned that there was a need 
to identify “industry adjacent” companies that used the 
skills desired by the SIB industries, but that were not 
actual SIB suppliers.  By identifying local machine shops 
and small manufacturers, Battelle was still able to 
promote the technical skills that are needed to fulfill the 
deficit of skilled labor needed by the SIB. Battelle created 
an interest flyer to help in the recruitment of these smaller 
industries.  

Fig 11: Industry recruitment flyer. 
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Planning for the Future 

Teacher and Industry Recruitment  

When recruiting future teacher cohorts, Batelle will purposefully select SIB industries who are 
eager to engage with schools and teachers within their communities.  These industries will be 
identified through past engagement with the Battelle/STEMx programing, ongoing recruitment 
efforts and those industries identified by our BlueForge/SIB partners.  Once a commitment to 
host teacher externs has been received, the focus will shift to recruiting teachers within a 30–
45-minute radius of the industry partner based on the number of teachers they are willing to 
host. This will allow for a more productive experience for both the teachers and partner.   

It has been identified through conversations with our Blueforge/SIB team that hosting a meeting 
of potential SIB industry partners in the spring of the year would be helpful for recruitment of 
industry to participate in the summer teacher externship program. The gathering would offer 
industries the opportunity to hear from other successful SIB industries who have hosted teacher 
externs and from the teachers who participated. This would allow potential SIB industry hosts to 
see firsthand the benefits of the program on their future workforce and to be able to ask 
questions surrounding the process. 

Teacher Engagement  

When the next cohort of teachers is selected, facilitators will ask the teachers to complete a 
community survey of local industries. These industries will be focused on the SIB identified 
technical skills and that they are located within 45 minutes of their schools.  This will be used as 
a placement resource if Battelle facilitators are unable to place the teacher for an externship 
with a SIB identified industry partner. 

 

Conclusion 

The Teacher Academy Program concluded with resounding success, providing educators with 
invaluable insights into advanced manufacturing, engineering, and the critical role of STEM in 
national security. Participants left with a deeper understanding of the submarine industry's 
intricacies and the skills needed to prepare students for careers in this vital field. By meeting our 
program goals through hands-on experiences and direct engagement with industry leaders, 
teachers are now equipped to bring real-world applications of STEM back to their classrooms. 
The excitement for next year’s externship is already building, as Battelle looks forward to 
expanding the program's reach and impact, empowering even more educators to inspire the 
next generation of innovators. 
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Appendix A 

Example PBL Unit 

The following PBL unit was submitted by Amory Nance of Collins Career Technical Center. It is 
an in-depth example of the unit she created with her externship host at American Hydraulic 
Services, which specializes in welding, metal fabrication and machine lathing.  
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