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Pre-workshop Survey Results  
 
In preparation for the Insights from Tomorrow’s Engineers workshop, 165 students were invited 
to complete a survey on what they consider the most important Knowledge, Skills and Abilities 
(KSAs) for engineering, the perceived quality of preparation in these areas, and their curricular 
and extra-curricular experiences to develop such KSAs. With 81% response rate, survey 
respondents represent diverse fields of engineering, demographic diversity of the student body, 
institutional diversity and geographical location. 
 
Summary of Responses to Closed-ended Questions 

 
The thirty-six KSAs defined in Phase I by industry were presented to engineering students in the pre-
workshop survey. Students were asked to rank the importance of each of the KSAs to the engineering 
profession as they perceived it. Additionally, they were also asked to rank the importance of each KSA as 
it is currently conveyed to them by  their institution, as well as the quality of education they are 
currently receiving in each respective KSA area. The reported results for each of the 36 KSAs are listed in 
Table 1, divided into three sections consisting of 12 KSAs each. The table shows many areas in which 
students as well as academia and the curriculum are closely aligned in their perception of importance. It 
also highlights areas of discrepancies where students and academia perceive the importance of certain 
KSAs differently. More importantly, Table 1 indicates which areas of engineering education lack quality 
and where updates and improvements may be needed. 
 
Table 2 cross-tabulates results from the student pre-meeting survey with data gathered form industry in 
Phase 1, juxtaposing the importance of each KSA for the engineering profession as perceived by 
students and industry not only in the present, but also by industry in the next decade. Overall, the 
comparative data in the table shows a tendency for students to be more closely aligned with what 
industry perceives will be important in the next decade, compared to industry’s priorities today. 



Summary of Responses to Open-ended Questions 
 
A widespread view held among the sample of students surveyed revealed that, in their eyes, 
engineering classes tend to focus largely on the technical aspects of engineering and not so much on 
how engineers interact in a multidisciplinary and interconnected workforce. While the concrete 
scientific principles of engineering are absolutely necessary, being able to interact with others and apply 
knowledge and education to multiple areas of life is crucial for the success of the engineering 
professional. Generally, fundamental engineering and science classes do stress the importance of critical 
thinking, working in teams, prioritizing, and finding unique ways to solve problems. Varying from 
institution to institution, and depending on the individual professors and their backgrounds, the 
engineering curriculum also often includes coursework and opportunities to build other important 
professional KSAs such as communication, leadership, and system integration skills, as well as a level of 
understanding of economics, business, and public safety.  
 
According to students, however, hardly any one university teaches the theory of engineering better than 
another, and it’s unlikely that curriculum and theory alone could make a noticeable difference in the 
quality and preparedness of engineering graduates. In the absence of the ‘soft skills’ to understand 
context, identify critical problems, connect the dots, and influence others, theory and technical skill 
become far less valuable. Ideally, engineers must take classes that will provide them with a holistic 
education in addition to prolific technical expertise. In the eyes of numerous students, what does make 
a difference in engineering education is the mix of classwork, practical assignments, and extracurricular 
activities that prepare students across the board of KSAs. These shape them into members of the 
workforce and society who bring strong values, a broad perspective, leadership, the ability to 
communicate with engineers and non-engineers alike, and quality work and products that tackle real-
world problems.  
 
Going beyond hard science and engineering fundamentals in the curriculum, it is important for 
engineering education to focus on developing the more abstract KSA areas—the soft skills that would 
help students learn how to apply their education into real life and adapt to engineering workforce 
situations. According to students, as central as these soft skills are, many are difficult to teach 
academically. Therefore, it comes down to extracurricular activities, teamwork, and students’ own 
motivation to develop a lot of the softer KSAs.  
 
Project-based learning and opportunities such as design projects, capstones, lab work, research projects, 
co-ops and internships, membership in professional societies and student organizations, conferences, 
competitions, and seminars every single year of school build upon the scientific theory. They also bridge 
technical knowledge with applied skills in industries, society, and the real world, introducing a great 
variety of necessary skills not covered by the curriculum. They set students up for professional success. 
Such multidisciplinary teamwork activities combine project-based learning and extracurricular work to 
develop some of the most important soft skills students will need throughout their engineering program 
and beyond: leadership, teamwork, communication, time management, prioritization, critical 
thinking, problem-solving, adaptability, entrepreneurship, self-drive, curiosity, creativity, and risk-
taking. Classes that don’t have a syllabus, but consist of semester-long student-directed project work 
without a set schedule of checkpoints could serve as a real incubator for these crucial soft skills.  
 
Design projects and competitions, student design clubs, and capstones were frequently highlighted as 
prime examples of project-based learning that allowed students to apply their theoretical knowledge in 
practice and acquire additional vital skills through hands-on engineering work. For instance, one 



surveyed institution requires their seniors to take a year-long senior engineering design course. This 
course stresses all of the first 12 KSAs and more. In the course, students work in teams of 4-5 student 
members to design a product for a local sponsoring company that solves a real-life engineering 
problem. They work with a faculty advisor and liaison engineer(s) from the sponsoring company 
throughout the year in product development. Throughout the course, students prepare a proposal, 
create and follow a project budget, communicate with necessary stakeholders, apply fundamental 
engineering principles, and inquire about further knowledge necessary to create a solution to the 
presented engineering problem. Students present finished products at the end of year to the university, 
sponsoring companies, and the general public in the form of a 20-minute formal presentation, as well as 
a poster session. Other engineering departments specifically assign design projects at the end of every 
semester, very much like a senior design course, to help prepare students for engineering tasks, instead 
of focusing on exams. Furthermore, extracurricular activities such as volunteering with Engineers 
Without Borders allow students to apply the academic concepts they learn in their classes to projects 
that have real-world impact. It’s an opportunity for aspiring engineers to go through the entire project 
cycle, from concept-generation to financial management, component design, systems integration, and 
construction on the ground, while at the same time developing strong communication skills and cultural 
understanding amongst diverse communities.  
 
One of the students provided another illustration of the benefits of design projects when they 
recounted their experience with a Formula SAE car. Almost none of the new members to the Formula 
team initially had knowledge of what goes into the cars. Because of this, experienced members 
mentored others to ensure that knowledge was passed down through the team, and that a larger group 
was available for problem solving. Ultimately, these new members grew into leadership roles during 
their junior or senior years, which provided exposure to additional lessons, and mentorship and 
knowledge continuity. Furthermore, with any leadership role there is a degree of accountability, along 
with the ability to create and lead the design and vision. Students were able to work with one another 
to apply their pre-existing knowledge to the design and fabrication of the car, along with its testing and 
maintenance. Ultimately, through the mentorship and applied knowledge, students and instructors saw 
innovation in every car. The team was able to work together through not only the engineering and 
design challenges, but also through conflict resolution, thus building interpersonal skills and emotional 
intelligence. As a whole, the experience in Formula SAE provided students not only access to technology 
and applied engineering knowledge to tackle problems, but also the experience of working with others 
on a human level. 
 
Overall, many students agreed that freshman and sophomore years of college engineering tend to focus 
on the fundamental. The much-needed soft skills, context, and practical project and design 
opportunities only come during the junior and senior years. Students believe that in order to create 
modern and well-prepared engineers, classes and extracurricular activities should focus on both hard 
science and soft skills simultaneously from the very beginning and continue throughout the entire 
degree. At the same time, fundamental scientific concepts and core soft skills should have continuous 
refreshers so they don’t fade away. These could be established and applied in practice. Moreover, 
applied project design assignments should be attached at the end of each course in engineering school, 
not just as senior design class in senior year.  
 
Multidisciplinary learning experiences can also be instrumental in teaching students a diverse range of 
KSAs. The students highlighted a particular multidisciplinary engineering program as an example. The 
program is running a minor in engineering leadership development where business, education, and 
engineering majors are able to work together in culturally and professionally diverse teams on projects 



that teach leadership, business fundamentals (finances, budgets, project proposals, and business 
plans), technical presentations, ethics, global perspective, cultural awareness, and how they all 
connect to the field of engineering to solve societal needs. Some schools also require students to take 
an engineering clinic every semester. The clinic is a class where students work in a team on a 
multidisciplinary research-based project. This helps cultivate curiosity and a persistent desire for 
continuous learning, along with self-drive and motivation. During the clinics, students learn a lot about 
not just economics, but also ethics and integrity by researching and presenting an engineering ethics 
case. This teaches students about high ethical standards, integrity, and global, social, intellectual, 
environmental, and technological responsibility.  
 
Extracurricular activities such as involvement in, or leadership of, project management (design, lab, 
capstones, etc.), student clubs and organizations, student chapters of professional societies, and 
community work are also highly effective in developing KSAs. These can cultivate strong leadership, 
teamwork, management and communication skills, self-motivation, critical thinking, problem-solving, 
and system thinking and system integration abilities. All of these activities involve working with a 
number of different stakeholders, ranging from executives to volunteers, full-time staff, administration, 
and external groups. Extracurricular activities could also be multidisciplinary, providing opportunities to 
work with peers from other majors. 

 
 
 



 
 

Figure 1: Student participants by field of study  

 
Figure 2: Student participants by location of their institution 
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Paticipant Institutions 
 
Arizona State University 
Baylor University 
Bucknell University 
California State University, Fresno  
California State University, Fullerton  
California State University, Northridge 
Central Michigan University 
Concordia University 
Dartmouth College 
Embry-Riddle Aeronautical University 
Exergy Controls 
Fairfield University 
George Mason University 
HDR Inc. 
Iowa State University 
James Madison University 
Johns Hopkins University 
Lehigh University 
Manhattan College 
Missouri University of Science and Technology 
New Mexico State University 
New York Institute of Technology 
NJIT / H2M Architects + Engineers 
North Carolina A&T State University 
North Carolina State University 
Northeastern University 
Ohio University 
Pennsylvania State University 
Pennsylvania State University, Harrisburg 
Qatar University 
Rice University 
Rose-Hulman Institute of Technology 
Rowan University 
Saint Louis University 
Santa Clara University 
Seattle University 
Smith College 
South Dakota School of Mines and Technology 
Southern Illinois University, Edwardsville 
 
 
 
 
 
 
 

Southern University A&M College 
State University of New York, Binghamton 
Stevens Institute of Technology 
Swarthmore College 
Texas A&M University 
Texas Christian University 
The Citadel 
The College of New Jersey 
Tulane University 
Tuskegee University 
University of Alabama, Birmingham 
University of Arizona 
University of California, Santa Barbara 
University of Colorado, Boulder 
University of Delaware 
University of Florida 
University of Massachusetts, Amherst 
University of Michigan, Dearborn 
University of Notre Dame 
University of Pittsburgh 
University of Portland 
University of South Alabama 
University of South Florida 
University of Tennessee, Knoxville  
University of Texas, San Antonio 
University of the Pacific 
University of Utah 
University of Waterloo 
US Army Corps of Engineers, Walla Walla 
District 
Valparaiso University 
Walla Walla University 
Wayne State University 
We Energies 
West Virginia University 
West Virginia University Institute of Technology 
Western Kentucky University  
Western Michigan University 
Western New England University 



 
 

 



 
 

 



 
 

  



 
 

 


