ENGS 491: Design Capstone II 
Spring 2026

	Dr. Bryan Cobb
	Dr. Avijit Sarker

	Office: Trexler 266A
	Office: Trexler 266B

	Phone: 540-375-4975
	Phone: 540-375-2320

	Email: cobb@roanoke.edu 
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	Office Hours: M 10:00-11:30, Tu 9:30-10:30, W 9:30-10:30, or by appointment
	Office Hours: TBD, or by appointment



Prerequisites: ENGS 490

Course Materials: None

[bookmark: __DdeLink__2169_2034979513]Course Overview:  Building on principles and practice of engineering design and problem solving, this course will be centered on a hands-on development of a team-based design project. In the first semester, this course initiates the process through informed design solutions and lean startup activities.   At a quasi-professional level, the modeling, prototyping, and visual representations of their design serve as the final deliverable.

Class Format: ABET requires a major engineering design experience that 1) incorporates appropriate engineering standards and multiple constraints, and 2) is based on the knowledge and skills acquired in earlier course work. This course (and ENGS 491) are organized around a two-semester design project. As a team, you will identify a problem, propose a solution, and design a prototype in ENGS 490. In ENGS 491, you and your teammates will build a working prototype. You will be given some constraints and deadlines, but most day-to-day operations will be left to the students. You will need to organize yourselves and manage the project.

Learning Outcomes: In this capstone engineering design course, students can choose their projects from one of the engineering challenges in health, safety, various human or public facilities/conveniences, or environmental fields. Upon completion of this course, successful students will be able to 
· Apply effective design strategies to develop a project in through brainstorming, collaboration in a team setting
· Analyze and assess specification requirements of system and subsystems, and alternatives 
· Generate qualitative data to define value proposition of the project 
· Apply measures of performance through quantitative data analysis, system characterization and design of quality tests
· Build a working model/low-mid fidelity prototype of their final product with a budget conscious approach that may include creative and innovative design solutions such as repurposing, recycling and/or reusing materials and technologies 
· Implement project management skills, and communication skills through presentations, discussions, interaction with clients  
· Develop an entrepreneurial mind set to come up with creative and innovative design solutions to make a pitch to their client base and customer segment
Attendance: Class attendance is a very important aspect of your success in this course. This class is organized around a team project. All team members must be available for team meetings. You are expected to attend every class and are accountable for missed content and assignments. I take attendance at the beginning of class. If you are late, it is your responsibility to make sure you are not marked absent. If you plan to miss a class, communicate with me and your teammates in advance. It is your responsibility to make up for the work that you missed.

Expectation:   You are expected to put in a minimum of 12 hours/week of work in order to successfully complete this course. Substantial work outside of class time will be required.

Grading: Grades for this course will be determined homework, in-class work, lab, and exams as shown below. Letter grades will be assigned using the scale below. 
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[bookmark: __UnoMark__2956_4041504840]Instructor Assessment of Progress & Peer Evaluation
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Final Project Report & Presentation
30%
Demonstration of working prototype
20%
Practice FE Exam
10%
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Testing Policy: A practice FE exam will be administered throughout the semester. Testing dates will be announced at least one week in advance. If you are unable to attend class on testing days, you should communicate with us as early as possible to make other arrangements.

Documentation: You are required to document your design and design process for this design capstone project in a cohesive team report, not to exceed 25 pages (excluding appendices). Your final report must clearly document the application of engineering design methods and analysis to solve a problem. The report must contain the following sections:
· Title page
· Abstract – 1-page summary of project report
· Introduction - Team organization, objectives, and project scope & requirements
· Project Description & Design – General description of the full device followed by detailed descriptions of all subsystems. Clearly document and justify all major design decisions.
· Testing – Description of testing procedures of subsystems and the full device. Document the range testing conditions, extent of testing, and results.
· Technical manual – Parts list, exploded views, etc. Provide enough details that someone not on the team could disassemble and reassemble the robot.
· Troubleshooting guide – Identify most likely issues that could arise during operation and describe the diagnosis and repair approach. 
· Appendices – Any relevant content that does not fit in the report.

Preliminary Project Report (PPR): A preliminary report and presentation will be due by Thursday, February 26th. The report should include a near-final draft all required sections except Testing. 

Final Project Report (FPR): A final report and presentation will be due by Thursday, April 16th. The final report should include all required sections.

Group Work and Grading: The design project in this class is a team experience. Project success depends on working together as a team. The team will be most successful if all members are fully engaged and doing their share of the work. We (the faculty advisors) will make every effort to ensure grades reflect individual contributions to the team if the work is not shared equally, though separating individual effort from team success or failure is a challenge. There will be opportunities for peer evaluations and reflections. If you feel that your teammates are not contributing enough, discuss your concerns with the team and faculty advisors sooner rather than later.

Academic Integrity: You are expected to follow the integrity policy detailed in the handbook Academic Integrity at Roanoke College (https://www.roanoke.edu/inside/a-z_index/academic_affairs/academic_integrity). Additionally, if you are ever uncertain as to how the College’s policy pertains to any assignment, please ask us for clarification. Reports written for the design project should be written by team members.

Plagiarism: Representing another’s words, thoughts, or ideas as your own is plagiarism. Do not copy text from other sources and put it in your reports. Describe the content in your own words and cite the source. If you get an idea from a source (this should happen frequently), describe it in your own words and cite the source.

Use of Generative AI: Generative AI (e.g., ChatGPT) may be used in this class to assist you in the completion of tasks, if used responsibly. Do NOT use generative AI to write your report for you and do NOT rely on generative AI to provide you with factual information (it is often wrong). Generative AI may be useful for coming up with ideas, outlining a report, or revising a text. If you do use generative AI, state how you used it at the end of the document or assignment. 

Class and Team Disruption: All students are entitled to a professional learning environment. Students should not act in a manner which will distract and disrupt the class learning experience. Such practices will not be tolerated. Students who are not productive, collaborative members of the team may be removed from the team and required to complete a project independently.
4
