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Abstract 

 

Engineering programs have many types of industry connections. Examples include industry 

advisory boards, alumni, capstone projects working with local industry, guest speakers, field 

trips, customized training for local industry, and professional organizations such as the Society 

of Manufacturing Engineers.  

 

All of these connections can be leveraged to inform curriculum. This paper describes how these 

opportunities have all been used to make changes to our program curriculum.  

 

Introduction 

 

As an applied field, engineering education has long understood the importance of relevance in 

our programs. The strength of an industry appears highly correlated to the strength of the science 

and engineering knowledge in that industry [1]. So a strong link between our educational 

programs and the industries we serve must be nurtured. We must first understand industry needs 

before we can develop the knowledge, skills, attitudes, and values our students require to be 

successful. Without this understanding, the likely result is a skills gap which can cause junior 

engineers to struggle when attempting to secure their first job. This gap has implications for how 

industry, faculty, applicants, and the general public perceive the relevance and readiness of 

engineering graduates to meet current needs [2].  

 

This has become ever more challenging as technology continues to advance at a faster and faster 

pace. Broadbent and McCann [3] have identified some major challenges to maintaining a close 

connection with industry. These include motivation, appropriate skills, capacity and funding, 

cultural differences between academia and industry, and logistics issues. For example, academia 

and industry account for their time differently. Faculty often have more flexibility as long as 

their teaching and research objectives are met. Company personnel, however, typically account 

for their time on an hourly basis. Academic timetables are fixed, whereas industry often does not 

know what they will need to be working on too far in advance. Perhaps the most major challenge 

is the lack of time for both partners. 

 

It is helpful, therefore, to maximize all opportunities to interact with regional and local industry. 

This paper outlines the numerous types of contact our program has with local industry and how 

we have attempted to use every morsel of input we can gain to inform our curriculum.  
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Industry Advisory Board 

 

Like most engineering technology programs, we have an advisory board comprised of 10-12 

representatives from local industry. In addition to periodic review of the program objectives and 

outcomes, we use our Industry Advisory Board (IAB) to gather input on specific courses. Course 

content has changed as a result.  

 

The board was asked for feedback at a recent meeting on two courses: MFET 241 (Applied 

Statics and Dynamics) and MFET 440 (Production Systems Control). Typically, 2 questions are 

prepared for each course to start the discussion.  

 

MFET 241: Applied Statics and Dynamics 

 

The two questions asked were: 

1) What units are typically used in your company, U.S. customary units or metric units 

or both?  

2) Is there any content related to “dynamics” that would be particularly useful for 

students to know, e.g. moments, energy, momentum?  

 

The board indicated both measurement systems are used. This is typically dictated by the 

customer. This input was used to intentionally prepare students to use both systems and to 

comfortably switch from one system to another. Figure 1 shows a sample quiz question. 

 

 
Fig. 1. Sample quiz question applying advisory board input. 

 

The second question produced several suggestions including addressing any dynamics that are 

related to automation. Several companies in the region have been moving to automation in the 

last several years because they cannot find enough workers. We are currently exploring options 

for enhancing the automation component in our curriculum to address this suggestion.  

 

MFET 440: Production Systems Control 

 

The questions asked for this course were: 

1) Any one report format that students should be learning before graduating? 

2) What topics related to production systems would be beneficial? 

 

The result of the first question generated a long list of suggestions related to ERP systems. 

Currently, we are looking for affordable options to incorporate some type of ERP training into 

the course project. 
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Input from the Board is not necessarily incorporated into the course discussed. Sometimes it is 

more appropriate to adapt elsewhere in the program. Regardless, the input is deemed valuable 

and still used. For example, the second question for this course resulted in the suggestion to train 

students to do training. Have them actually create training modules and write procedures so the 

technician can understand them. Students need to be able to write procedures not for another 

engineer, but for the lay person. Specifically, the Board said, “so a 3-year-old can understand 

them.”  

 

Even though the program already emphasizes the importance of engineering communication, it 

would be very beneficial to incorporate this experience into the program. Although this has not 

been added to the course in question, it has been incorporated into 3 other courses.  

 

Course 1: MFET 343 (Computer Integrated Manufacturing) asks students to practice creating 

instructions with clear communication. An example is in Figure 2.  

 

 
Fig. 2. Instructions for lab assignment applying advisory board. 

 

Course 2: MFET 345 (Production Processes) already had students create a procedure sheet for 

creating a center punch on the lathe. See Figure 3. The goal was for students to learn how to 

think through the order of operations. However, this is a prime opportunity to incorporate the 

Board’s suggestion. Expectations were modified so that students are now graded on the 

appropriate order of operations and the clarity of the instructions in the procedure sheet. See 

Figure 4.  
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Fig. 3. Original lab instructions for the center punch. 

 

 
Fig. 4. Altered lab instruction for the center punch. 
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Course 3: MFET 446 (Manufacturing Concepts) explores the management side of the profession. 

Included is a unit on safety. A new homework assignment was developed. See Figure 5.  

 

 
Fig. 5. New assignment for safe task instructions.  

 

We have several practices that promote valuable input.  

 

• First, each meeting begins with a quick summary of all the changes made to the program 

as a response to input from the previous meeting. This ensures continued input from our 

IAB because they can see we are listening and are effectively using their input to make 

changes.  

• We distribute the agenda a few days before the meeting so members are more prepared to 

respond.  

• We do little talking in the meetings. After giving the quick summary of changes and a 

very brief update on the program, we switch to asking questions and listening carefully to 

their responses.  

• We document the results and discuss at a faculty meeting where the suggestions can be 

implemented. It is best if the ideas are written down along with an expected date for 

implementation. 

• We engage with board members in other ways throughout the year when possible. For 

example, we sometimes connect with board members at other community events, take 

students to their facilities for tours, discuss needs of the program with a board member 

who is knowledgeable in that area, etc.  

 

Alumni 

 

Alumni of the program often stay connected to the faculty. Several have indicated the value of 

having learned different software packages while in the program. This has provided motivation 

to continue looking for opportunities to incorporate other software such as ANSYS and Fusion 
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360. This was reinforced at an Industry Advisory Board meeting when the members indicated 

familiarity with various software would be valuable.  

 

MFET 343 (Computer Integrated Manufacturing) intentionally introduces students to several 

software packages. The instructor surveyed the students. Results are in Figure 6. 

 

 
Fig. 6. MFET 343 survey result – Week #1 and Week #16 – Fall 2020. 

 

There is much literature on how to engage with alumni in general. For the purposes of 

curriculum improvement we have found the following tactics helpful. 

• Develop a good relationship with as many students as possible while they are in the 

program. This makes it natural to stay connected for some time after graduation. These 

alumni readily offer insight into their professional lives the first few years in the field. 

This can provide many suggestions for improvement, especially if there is a consistent 

theme that emerges. For example, a number of our graduates are hired specifically 

because of their deep knowledge of lean manufacturing. This encourages us to maintain 

that focus. When several alumni mention the same lack, we can move to mend that gap. 

• Use the alumni to connect with the company as well. For example, two recent graduates 

are now working for a local company. The company has discovered these graduates are a 

very good fit for some of their needs. They have started reaching out to us to offer tours, 

guest speakers, etc. to develop a relationship with us. Thus, the alumni have provided an 

avenue for yet more industry input.  

• Many programs have some alumni on their industry advisory board and we have found 

this useful too. They are in an excellent position to give input into the program since they 

are intimately acquainted with it.   
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Capstone Project 

 

Our program has students complete a two-semester capstone project that tackles a real problem 

from a real company. Weekly meetings with each student team allows us to identify any content 

or skills the students lack. While every project will naturally require additional learning in some 

areas, if a pattern emerges, this common lack can be identified and then incorporated into the 

curriculum.  

 

A common issue that was observed throughout the first couple years of capstone projects was the 

lack of professionalism in the email communication between the students and the company. 

Since a course outcome is to “consistently interact in a professional manner,” this had to be 

addressed. The course now includes some training on how to write a proper email. Figures 7a-d 

show some selected questions from two new assignments based on readings from “Wait, How 

Do I Write This Email?” [4]  

 

 
Fig. 7a. Selected question from new assignment on proper email construction. 
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Fig. 7b. Selected question from new assignment on proper email construction. 

 

 
Fig. 7c. Selected question from new assignment on proper email construction. 

 

 
Fig. 7d. Selected question from new assignment on proper email construction. 

 

The needs of the capstone students also prompted a proposed change in the degree map for the 

program. Projects most often have required knowledge of facility layout and ergonomics. These 

topics are currently included in two courses taught in the senior year. The proposal is to modify 
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these courses and move them to the junior year. Two junior-level courses will also be modified 

and moved to the senior year in their place.  

 

To find areas of improvement through this connection, we find the following strategies helpful: 

 

• Insist students act as professionals and train them in this skill. Companies are more likely 

to continue a relationship with us when they have a positive experience. This leads to 

more opportunities for input. 

• For the same reason, set expectations on communication between the students and the 

company. All communication, including email, should be professional.  

• Make expectations very clear to all. We work with the students to create a document 

detailing the deliverables and timeline so that the company knows exactly what they will 

receive from the arrangement. Again, this promotes a positive relationship which helps 

maintain the connection.  

 

Fall of 2020, during the height of covid, the expectation was that we would need to find 

alternative projects for the students. But even before deciding whether or not to send out a 

request for projects, companies approached us. Before the fall semester started we already have 

more than enough projects offered to allow all students to continue working on company-

sponsored projects. Insisting on professionalism was likely a main factor driving this response 

from the companies.  

 

Guest Speaker 

 

Industry professionals are sometimes invited to speak to a class. Careful observation of their 

presentation has sometimes led to small curriculum changes. 

 

A local manufacturing engineer was invited to speak to a class on the topic of leadership. Several 

aspects of his talk were later incorporated into this class, e.g. the effects of poor leadership, and 

discussions on which style of leadership is best under different circumstances.  

 

A course in safety invited a safety expert to speak. He had over 30 years of experience in the 

field, was a dynamic speaker, and had intriguing examples of cases he had dealt with. He 

emphasized several important points, such as what to expect in the field (you will see blood, you 

will be on call 24/7) and how critical it is to have owner buy-in and support. A main point was 

that safety and productivity must balance. Without a productive workplace there will be no need 

for safety because the business will likely fail. The goal of the workplace is to have a high level 

of efficiency/productivity with a low level of loss/injury. The course content was modified to 

ensure this important point was addressed in future classes. Figures 8a-c show a newly 

developed class discussion prompt, follow-up quiz questions, and an exam question that all 

address this concept.  
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Fig. 8a. New class discussion prompt. 

 

 
Fig. 8b. Quiz questions.  

 

 
Fig. 8c. Exam question. 

 

It is important to take notes during the presentation to highlight what the expert believes is 

important enough to share with the next generation of professionals. It is also helpful to note 

which topics elicit student engagement. Compare these points with the course content. Perhaps a 

few changes to the course would better align with current trends in the field.  
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Field Trip 

 

Field trips are another avenue for securing industry influence on curriculum. We arrange for a 

field trip to a local manufacturing facility for nearly every junior and senior class. The goal is to 

provide students with the opportunity to see a variety of types of facilities before graduation 

(small, large, modern, traditional, plastics, metal, food, etc.) This alone is a valuable way to 

connect industry to the curriculum. But the field trips occasionally prompt deeper changes. 

 

For instance, students in ETS 448 (Applications of Composite Materials) have a facility tour to 

Carfair Composites. Composite manufacturing processes, such as Resin Transfer Molding, are 

addressed in the class before and after the tour. In addition, new labs related to carbon fiber and 

fiber glass were developed after the first tour to this facility. Students now have a unique 

opportunity to see actual products, such as carbon fiber and fiberglass, in several labs. These labs 

use 36 different carbon fiber and 24 different fiberglass samples. See Figure 9. A lab involving 

hardness testing was also developed from the composite material samples provided by the 

composite materials company.  
 

 
Fig. 9. New ETS 448 Carbon Fiber Lab. 

 

To get the most out of a field trip, it should be aligned with the curriculum. As seen above, the 

purpose in touring the composites factory was to observe current trends in the field and see if the 

course needed to be adjusted. We have found that when we let the company know what the 

students are learning, the company will tailor the tour to address that content. For example, a 

recent tour to Quanex cabinet door facility focused on production flow because that was a main 

student learning outcome in the course. Students (and the instructor) saw some emerging trends 

that can now be incorporated.  

 

 



ETD 365 

Proceedings of the 2023 Conference for Industry and Education Collaboration 

Copyright ©2023, American Society for Engineering Education 

Customized Training 

 

The professors in this program occasionally conduct customized training for local industry. The 

company will typically specify what they need their employees to know. This provides us with 

an opportunity to see current needs for local industry. This sometimes prompts small curriculum 

changes. One example is in the MFET 340 Continuous Improvement course. After developing 

the training for a local company, 8D root cause problem solving was added to the unit on root 

cause. In Figure 10, the last part of the question (part c) was added. 

 

 
Fig. 10. Added question (part c) based on industry training. 
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A good practice is to incorporate a problem the company is currently addressing into the training. 

This obviously makes the training more relevant to the employees. But it also gives us an 

opportunity to see what types of issues are being seen in regional industry. We can adjust the 

curriculum to better prepare students to tackle those issues.  

 

Professional Society 

 

The Society of Manufacturing Engineers (SME) has published a Book of Knowledge (BoK) 

outlining necessary knowledge and skills for a graduate in manufacturing engineering 

technology [5]. The BoK was created by and is endorsed by SME which represents a large 

population of working professionals from all industries involved in manufacturing. 

 

The original curriculum was mapped directly to this list. While not every topic can be covered in 

4 short years, all main topics and nearly all other topics were mapped to specific courses to 

ensure the program prepared students with the knowledge and skills the industry professionals 

have identified as necessary. See Figure 11 for an excerpt from this mapping (the complete map 

is large). 

 

 
Fig. 11. Excerpts from course mapping to SME Body of Knowledge. 

 

Many professional societies have developed a similar body of knowledge for professionals in 

their field. Many also recommend books, workshops, webinars, etc. These are the people 

working in the area so noting what they are stressing is valuable input into what we should be 

teaching.  
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Conclusion 

While not every source and every piece of feedback will prompt large changes, even small 

changes can improve a program. The Japanese word kaizen in the lean manufacturing philosophy 

is used to describe a cultural mindset of making constant small improvements. This can be 

applied to the educational process as well.  We have learned to use every ounce of feedback we 

can glean. The sources are numerous: the industry advisory board, alumni, capstone projects 

sponsored by local industry, guest speakers, field trips, customized training for regional 

companies, and professional organizations which are predominately comprised of professionals 

working in the field. Each source is valuable for maintaining a relevant curriculum. 

 

It is not just a matter of providing fully prepared graduates to the region. A strong connection 

between an industry and scientists/engineers will strengthen that industry [1]. This paper has 

detailed several examples of how we have used all connections to improve our program. The 

process is not complicated, but must be intentional. Any program can tap into these same sources 

and many likely do for at least some of them.  

 

Most engineering technology programs have numerous connections to industry. A key to success 

is leveraging every one of them to improve curriculum.  
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