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Introduction  

 
Multiple U.S. institutions of higher education are participating in an international design challenge 
aimed at first- and second-year engineering students. The Engineering for People Design Challenge 
has been operating since 2007 and 2011 through Engineers Without Borders (EWB) organizations in 
Australia and the United Kingdom (UK), respectively. Beginning in 2019, EWB organizations in 
South Africa, the UK and USA partnered to develop a design challenge and run the associated 
competition in each of the nations. In the 2020-2021 academic year, four U.S. universities participated 
in the program and EWB-USA competition. During the 2021-2022 academic year, a total of five 
schools were involved. In this paper, the course instructors provide an overview of the program and 
describe how the schools implemented this design challenge. Several different approaches for the 
design challenge are described as each school integrated the program into their existing curriculum. In 
addition, each school describes the motivation for participating in the program and how it fits into 
their curriculum. 

 
The program, Engineering for People Design Challenge, comprises a collaboration between a 
community, a local non-governmental organization (NGO), and EWB national offices. 
Collaboratively, a team develops an extensive design brief that includes a project description—
identifying eight design areas focused on local community needs—along with cultural background on 
the community. 
Additional resources provide guidance for instructors and students on how to proceed with the design 
process and how marking criteria are used to assess the projects. Each participating school is then 
allowed to submit five top projects to the international competition. An international panel of judges 
then chooses the top submissions to participate in each nation’s Grand Finals based on the project 
submissions, which can take the form of a design report or video and poster. The top ten teams are 
selected for the Grand Finals and showcase their project through an idea pitch in front of judges. 

 
The Engineering for People Design Challenge was devised to provide beginning engineering students 
with an opportunity to practice their skills and address global issues as a means to develop globally 
responsible engineers. The benefits of this program to our first-year engineering programs are 
described in this paper. These include applying the engineering design process to a real world 
context, meeting accreditation requirements, motivating engineering students—especially women—
who seek help- or social-oriented careers, and increasing engineering self-identity. The primary goal 
of the paper is to inform more faculty about this program, and encourage widespread participation in 
the U.S. 

 
Project description and process 

 
The EWB-sponsored Engineering for People Design Challenge is designed to benefit students in the 
following manners [1]: 



• Gain an understanding of their role in the engineering community. 
• Learn to consider the consequences of design decisions at both local 

and global levels. 
• Learn how engineering underpins everyday life. 

• Learn how to place people at the heart of their designs. 

• Develop their engineering skills. 

• Develop skills in communication, planning and project management, 
effective distribution of work and collaboration. 

This program is specifically designed for first- and second-year engineering students. Notice that the 
focus is on social aspects of engineering design rather than technical skill development. This is one of 
the reasons why this program is a good fit for beginning engineering students. It facilitates the 
introduction of engineering design through social aspects before students have developed the 
technical skills to engage in highly technical detailed design. A goal is to encourage students to 
develop an understanding of the social aspects that they can carry forward in their future studies as 
engineering students. Additionally, for U.S.-based schools these goals and the team-based aspect of 
the project address outcomes 2-5 of the ABET Student Outcomes for accreditation [2]. 

 
Each year the design challenge engages with a community and a non-government organization (NGO) 
to develop the design challenge brief, a guidance document of 50+ pages with information on local 
problems and case studies pertaining to the community. This year’s community is the Cape York 
Peninsula in North Queensland, Australia [1]. The NGO is the Centre for Appropriate Technology, 
which is controlled by the Aboriginal and Torres Strait Islanders peoples. In conjunction with EWB, a 
joint design brief is developed that reflects the needs of these communities, along with extensive 
resources regarding the culture of the people and region as a context for the design. The design brief 
can be accessed as an all-encompassing PDF, but the website for the design brief includes many other 
multimedia and interactive elements, including interviews with many residents, and a discussion board 
to engage other students and faculty from other colleges participating in the challenge. The challenge 
comprises eight different technical areas: Food & Land management, Transport, Energy, Digital, Built 
Environment, Waste, Water, and Sanitation. 

 
Students are tasked with following these four steps of the design process [1]: 

1. Analyze the context 
2. Define the problem 
3. Explore lots of options 
4. Justify your recommendation 

 
Figure 1 shows the marking criteria that the students are scored on for the competition. These 
marking criteria has been specifically designed for students to think about the 3E framework [3] of 
sustainability by including the social/community (equity), environmental, and economic context of 
any design. As mentioned previously, the marking criteria are not focused on technical skills but the 
social aspects of the design process. It also introduces students early on in their engineering career to 
the engineering design process. As shown in Figure 1, students need to demonstrate a methodical 
process for comparing design options against criteria and consider potential problems associated with 
implementation. Greater points are awarded for detailed responses and justifying approaches or 
assumptions. In addition, the marking criteria call upon students to reflect and evaluate their process, 



adding another layer to the activity and pushing students to grow through the team-based learning. 
 

Figure 1: Engineering for People Design Challenge Marking Criteria [1] 
 
While each school has developed its own implementation, as discussed herein, there is a common 
competition for the schools. The process requires each participating school to choose its top five 
student project reports for submission to the U.S. design competition. A parallel process is implemented 
for non- 
U.S. schools for a separate competition. During the 2021-2022 competition, EWB-UK provided the 
website for collecting the project reports. At this stage, EWB-UK had a group of professionals judge 
the submissions and pick the top two reports from each school. The student teams chosen were then 
invited to a Grand Finals competition where, over the course of two days, the teams made an online 
ten-minute pitch to a group of judges put together by the U.S. participating schools. The winners of 
this competition were then announced at a final event in the beginning of June 2022. 

 
Discussion 

 
During the 2021-2022 academic year a total of five schools in the U.S. participated in the program 
(Table 1). Each school developed its own implementation approach, as indicated in the table. For 
some schools, the project was a required component of a course. In another instance, the design 
challenge was an optional component of an extracurricular program. The number of students 
participating varied, with some schools offering the program for a single discipline and other schools 
offering the program across all engineering disciplines. 



Table 1. School Implementations 
 

School Required/Optional Number of 
Participants 

Semester/Quarter Course/Extracurricular 

Colorado 
State 

University 
(CSU) 

Required 166 Spring 2022 First-year Course 

Temple Required 690 Fall 2020 through 
Spring 2022 

First-year Course 

University 
of Denver 

(DU) 

Required 78 Fall-Winter quarter Partial, first-year course 

University 
of Nevada, 
Las Vegas 
(UNLV) 

Course-based program: 
Required 

Non-course program: 
Optional 

34 
 
 

7 

Fall 2021 
 
 

Spring 2022 

Second-year Course 
 
 

Extracurricular 
University 

of 
Colorado, 
Boulder 

(CU) 

Required 123 Fall 2021 First-year Course 

 
Reasons for Implementation 

 
This project serves several purposes at CSU. First, this project provides an actual project for students 
to work on as they learn about engineering design. Second, it also facilitates developing students’ 
understanding of the professions of civil and environmental engineering. Another value of this project 
is the cultural and social aspects of the design constraints. It is easy to present purely technical content 
and to mention social aspects, but this project involves real communities of indigenous peoples 
struggling with community development. This moves the discussion of these topics from the abstract 
to the real, incorporating tangible details. 

 
At Temple, the Engineering for People Design Challenge is introduced in a first-year course titled 
“Introduction to Engineering and Engineering Technology.” Students must complete the challenge as 
part of their course work, and it is one of the major assessments in the course. To make the project 
more manageable, it is broken into 3 milestones, a rough draft, and a final draft. In the first semester it 
was delivered, a teaching assistant gave feedback on all stages of the project. Unfortunately, this 
feedback was not detailed enough and led to weak final products. In the following semesters, the 
professor gave feedback to the students, and this led to much better design projects overall. Many 
students listed this project when asked on their course evaluations, “What aspects of this course 
contributed most to your learning?” This project has been an obvious fit for our curriculum as college 
faculty have been tasked with incorporating engineering design in more courses before the students 
take their capstone senior design experience. 

 
At DU, we believe the Engineering for People Design Challenge is a great way to accomplish many 
of our engineering goals. First, it allows us to introduce the design process to freshmen. We expect 
these freshmen to thus be better prepared for our more advanced junior and senior design project 
courses. Second, this project really helps to motivate many of our students to stick with 
engineering. Often, courses in the first two years of engineering are not very applied and some 
students lose interest. Seeing how engineering can help solve such problems that are relevant to actual 
people can be the difference for some students deciding to stick with engineering. In end-of-course 
reviews, we have in fact heard from some students that the project was the best part of the class and 



why they plan to continue with engineering. Thirdly, the project is great for introducing team work, a 
very important part of our engineering curriculum. Finally, and related to the teaming aspect, this 
project enables our first-quarter freshmen to meet their fellow engineering peers. Such a connection 
early in the engineering curriculum can also be the deciding factor for some students to stick with 
engineering. 

 
A second-year engineering experience course was added at UNLV in Fall 2021 in order to build on the 
success of the first-year engineering experience. A few of the goals of the one-credit course included 
increasing exposure to engineering activities within the specific engineering discipline, increasing 
engineering identity, and increasing the sense of community. The Engineering for People Design 
Challenge was an excellent match for these goals, as well as extending students’ experience with the 
engineering design process. Several of the design challenge technical areas fit within civil and 
environmental engineering, giving students the opportunity to dig deeper into interests in 
transportation, sanitation, waste, water and infrastructure (built environment). Through the design 
challenge, students were able to further their identity as engineers by working on a real-life problem 
to recommend solutions. All students surveyed (n=31) indicated that taking part in the design 
challenge helped them to feel like an engineer. Regarding sense of community, 71% of the surveyed 
students felt that the course contributed positively to their sense of belonging in the engineering 
department at School 4, and the team-based aspect of the design challenge was intended to be a 
driving force in building this feeling of community. Going forward, School 4 plans to use this course 
and the design challenge for ABET accreditation in order to show student growth in achieving student 
outcomes 2-5. 

 
UNLV also implemented the design challenge through an extracurricular program for first- and 
second-year civil engineering students. The Engineering for People Design Challenge has been a part 
of the program for three years, and it was chosen because it provides students with engineering 
design experience in a real context, as opposed to a theoretical and abstract problem. Students in the 
program each year have commented that the project requires quite a bit of time, but they feel a great 
sense of accomplishment and find it to be a very rewarding experience. 

 
At CU, the Engineering for People Design Challenge is integrated in “Introduction to Global 
Engineering,” a three-credit course targeted at students who live in a first-year residential academic 
program focused on Global Engineering, and a core requirement of the Global Engineering Minor. 
The course focuses on social issues (including geopolitical and historical contexts of health and 
socioeconomic disparities within and between countries) and technical interventions that address 
water, sanitation, hygiene, energy, infrastructure, shelter, and agricultural needs (linked to the United 
Nations Sustainable Development Goals (UN SDGs)). The design challenge provides a great 
opportunity for students to further analyze and apply the content shared in class and to explore the 
different phases in the iterative process of engineering design while creating innovative solutions for 
underserved communities. The students were asked to navigate the different stages of the engineering 
design process and to deliver multiple presentations (project selection, preliminary design review, 
critical design review) during which they received feedback from the instructors and their classmates. 
At the end of the semester, the students presented their solutions at an Expo organized for the course. 
An additional requirement was added specifically for this course: the proposed solution, besides 
responding to one or more of the challenges described in the design brief, needed to be related to at 
least one of the 50 Breakthroughs published by the Institute for Transformative Technologies. These 
breakthroughs were defined as the most important science and technology innovations needed to 
achieve the SDGs, and they have been adopted by the UN Commission on Science and Technology 
for Development as a technology roadmap [4]. The combination of the design brief and the 50 



Breakthroughs, with extensive information about the context, the problems the population faces, and 
ideas for possible solutions, provided the right amount of constraints without restraining the student’s 
creativity when defining and developing their project. 

 
Program Challenges 

 
Whenever faculty implement new programs, we can expect to face challenges. Here, we describe 
challenges encountered at the upper level with program management. During the first two years that 
the Engineering for People Design Challenge was held in the U.S., EWB-USA facilitated the 
program, which included helping to prepare the design brief, organizing informative “Launch 
Lectures” for students at each participating school, and coordinating the Grand Finals event. In 2021-
22, EWB-USA was not able to be involved and EWB-UK served as the lead. There were logistical 
challenges created by differences in time zones, school semester calendars, and availability of EWB-
UK staff to take on the additional workload. In addition, the funding EWB-USA had secured to 
support student prizes at the Grand Finals was no longer available. Going forward, both EWB-UK 
and participating schools hope to find a U.S. partner willing to facilitate the program. 

 
Conclusions 

 
The Engineering for People Design Challenge is a rich, contextualized engineering design experience 
for first- and second-year engineering students. Because the focus is not on a technical design, it is 
appropriate for beginning engineering students. In addition, removing the emphasis on technical 
concepts and engineering analysis allows students to concentrate on stages of the engineering design 
process (i.e., analyzing the context, defining the problem, developing and evaluating solutions) that 
prepare them for upper level design courses and capstone experiences. The Engineering for People 
Design Challenge pushes students to consider, social, cultural, environmental and economic aspects 
of design solutions. 
Through interacting with the design brief and website, students are engaged in a genuine problem that 
emphasizes sustainability and global awareness. The design challenge connects to several ABET criteria, 
which is a strong selling point for institutions to integrate the program into their curriculum. Another 
compelling factor is that student response to the design challenge has been very positive at the 
participating schools. We hope to see more U.S. schools participate in this design challenge in the future. 
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