
Designing Stuff People Can Use: A first year Human Factors Engineering Course 

Cornerstone or first-year courses are designed to excite students about engineering and increase 

retention. Many of these courses include various types of interdisciplinary projects that last 

anywhere from one class session to the entire term. While most of these courses are designed to 

engage students and introduce them to engineering, these projects also provide students 

experience in the processes and practices of solving an engineering problem and begin building a 

foundation of problem solving skills. Our university has offered freshmen experience courses in 

electrical, mechanical, and biomedical engineering for several years, and this year added a course 

in human factors engineering called “Designing Stuff People Can Use”.  Discussed in this paper, 

the course was intended to introduce user-centered design principles through several hands-on 

design projects.  

  

User-centered design (UCD) engineering aims to always consider the user first to create better, 

more usable products (Abras, 2004). Projects with an identifiable user that require students to 

consider user needs and requirements provide students with a rich context for engineering 

design. To encourage students to practice user-centered design, the project work for the class 

focused on designing for the elderly. These projects are designed to provide students with 

experience working with a user who is different from the typical undergraduate in physical and 

cognitive ability, interests, values, and lifestyle.  

  

Previous studies of first-year students have examined how students learn the engineering design 

process by completing a semester-long, client based design project (Saterbak & Volz, 2012; 

Saterbak & Volz, 2014) and how employing a design-build-test-compete structure to the course 

affects course grades (Olsen & Washabaugh, 2011). Our own previous work examined different 

ill-structured in-class projects in a first-year course. It was found that students spend a significant 

portion of their time making and building while very little time brainstorming and clearly 

defining the problem (citation blinded, 2014). Yet for longer projects completed at home, 

students spend a larger fraction of time in project development by brainstorming ideas as well as 

making and iterating on their designs (citation blinded, 2014). Professional engineers solve a 

wide scope of well-defined and ill-defined problems (Jonassen,2000). Therefore it is important to 

provide engineering students with experience solving a variety of different types of problems 

with various levels of constraints. This allows them practice with both defining a problem when 

very few constraints are given, and conversely, working within the constraints of a well defined 

problem. Solving these different types of problems might provide students with useful skill sets 

for an engineering career. . 

   

This paper will provide a case study for teaching first year human factors engineering with units 

in robotics, wearable medical devices, human-computer interaction, and engineering ethics.  We 

will also present data and analysis from one of the major in-class design projects where groups of 

students were given different levels of constraints. The analysis leveraged mixed-methods to 



examine video data for 6 randomly assigned groups designing wearable gadgets for older adults.  

Based on this analysis and understanding the impact of the structure of these assignments on 

students’ engineering practices, this paper will add to the growing body of literature on first-year 

engineering course design. The resulting discussion will also inform the design of future 

activities for first-year cornerstone courses. 
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