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Catalog Data

A summative computer engineering team design project building upon previous engineering, science, mathematics, and communication course work focusing on professional practice in computer science and engineering.  Must enroll in two consecutive terms.  Prerequisite: Completion of a course in one of the four CEG

elective packages.
Prerequisites by Topic

1. Senior standing in Computer Engineering or Computer Science Bachelor Degree Program

2. Technical writing (EGR 335)

Text Books and Other Source Material

Course has no textbooks.  But the home page has extensive pointers to resources.
Home Page:  http://ehrg.cs.wright.edu/classes/ceg498/ceg498.html 

Objectives  

At the end of this course, students will be able to:

1. Propose, formulate and solve open-ended design problems CS/CEG.

2. Write formal project reports.

3. Make formal project presentations.

4. Work in teams with heterogeneous knowledge and skills.

5. Manage projects and time.

6. Demonstrate an awareness of current issues in CS/CEG.
7. Understand the possible societal, economic, and ethical significance of their work. 

Course Content

CEG 498 is an entirely project-based course. Students work in groups to complete a significant engineering project of their choosing. Students are strongly encouraged to bring their own project ideas, but several will be suggested by the faculty.  The projects are such that it is difficult to complete them in one term, and require the cooperative efforts of a team.  The projects require a synthesis of knowledge gained throughout the curriculum.
Professional engineering practice seminars include, but are not limited to, discussions of engineering ethics, engineering economics, and intellectual property rights.
Each project group is required to manage its own efforts to complete its project in a timely manner. Group members are required to keep individual journals recording both their efforts as well as their personal impressions of the project. Students are graded based on both the quality of the group produced product and the quality and quantity of their individual efforts as reflected in their design journals and reports.
Group meetings are monitored by the instructor, who also advises them as a group and as individuals both on technical content and project management issues.
Class/Laboratory Schedule

The class has one initial meeting with all students at the beginning of the quarter. In this meeting, groups are formed, projects and budgets are determined. We also discuss, in detail, what is expected of students as an individual and what is expected of the group.  Every project group is required to schedule a weekly meeting. These meetings must be attended by every group member as well as the course instructor. Additional meetings are scheduled as necessary to complete their work. Since the projects are student managed, the exact nature and style of these meetings varies. 

Each group also makes a 45 minute formal project presentation during final exam week. This is a public presentation, open to the university community, describing and demonstrating their work. These presentations are graded. The students are also required to attend a minimum of two 50 minute seminars over the course of each term. 

Contribution to Professional Component

CEG 498 contributes 4 hours to Criterion 4(b) and contains significant amounts of engineering design and professional practice. The course is a practical synthesis of skills learned in other courses up to and including the senior year. It is a guided exercise in functioning as an independent professional. 

Course Contribution to Program Educational Objectives

CEG 498 contributes to BSCEG objectives 1, 2, and 3. Because the students are designing to both technical and non-technical needs and on a tight schedule, they learn a great deal about bringing a product to fruition under realistic constraints. They also gain a sense of the immediate value of their basic skills along with an appreciation of the limits of human knowledge and thus, an understanding that lifelong learning is required of a functioning engineer. The need to function on a team and to a deadline instills a sense of responsibility. Instructor led discussions on ethics ensure that social aspects of the projects are considered. 

Course Contribution to Program Outcomes and Assessment

	a
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	PX
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	PX
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	Concepts of PL
	 
	 

	Algorithms
	 
	 
	 
	Comp Organization + Architecture
	 
	 

	Software Design
	 
	2.0
	 
	Other
	 
	2.0


Oral and Written Communications

Students submit both personal engineering journals and group project reports as described in the syllabus. Student groups present informal oral weekly progress reports to the instructor and quarterly formal oral reports to their peers and other interested parties in the department. Formal oral presentations are videotaped both for archival reasons and to allow students to review their performances with the instructor.

Every student group is required to submit at least 2 written reports (one per quarter) of typically 75 pages and to make 1 oral presentation per quarter of typically 45 minutes duration. The lengths of the individual journals varies, but averages one full theme notebook in length. Weekly informal presentations in meetings with the instructor are also required. 

Social and Ethical Issues

Social, ethical and legal issues appropriate for each individual project are are discussed in weekly meetings. Further discussion is also a part of the formal oral course exit interview. Topics discussed universally are personal ethical conduct within the group and with respect to one's clients. Topics tailored to individual groups include issues of potential product failure and or malfunction.

Theoretical Content

None

Problem Analysis

Students are expected to continually analyze and assess their proposed solutions. If they experience trouble in doing so, the instructor asks leading questions in weekly meetings until they are capable of sustaining the process themselves. Analysis is expected to be documented in the student engineering journals.

Solution Design

Students are expected to produce a feasible technical design for one or more products. The design of solutions is key to this course.

Learning Objectives and Desired Outcomes

Design Experience is an engineering practicum course as defined by Schon [1]. Its major, overarching, objective is to provide students an opportunity to develop engineering and professional skills in skills in an environment designed to simulate salient aspects of actual professional practice. 

Objectives

1. Students will gain experience in working in groups. 

2. Students will gain experience in basic project and time management. 

3. Students will gain experience in applying technical knowledge to the solution of a significant practical problem. 

4. Students will gain experience in documenting both their individual and group efforts. 

5. Students will gain experience in presenting their results and designs orally. 

6. Students will consider the possible legal, economic, and ethical significance of their work. 

7. Students will gain experience in testing and verifying the efficacies of their solutions. 

Outcomes

1. Students will work in a groups of three on a project that extends for two or more academic quarters. Student groups choose the problem with the guidance of the instructor. 

2. Students will develop and maintain their own work schedules with the guidance of the instructor. 

3. Students will be expected to apply knowledge learned in their other classes to the solution of their chosen problem. 

4. Students will produce both personal journals and group documents to record their efforts. 

5. Students will give a formal, graded group presentation each quarter. They will give informal presentations to the instructor weekly. 

6. Students will write about the possible legal, economic, and ethical significance of their work in their journals and will discuss them orally in their oral presentations. 

7. Students will produce test reports in their written documents. 

Outcome Measures and Assessment

Students are required to answer specific debriefing questions, such as the ones shown below, in a formal section of their final report. 

1. Did your group management style work? If so, why? If not, why? If you were to do the project again, what would you do the same, what would you do different?

2. Are there any particular safety and/or ethical concerns one could reasonably have concerning the use of the product(s) your group produced? If so, what are they? What steps did your group take to ensure these concerns were addressed. Are there any additional steps you would have taken if you had more time or if you were to do the project again?

3. Did you test your product(s). Are you sure they work as advertised? Why or why not. Can you think of any situations in which you haven't tested your product(s)? Are these situations significant? If you were to do this project again, what additional verification and testing procedures might you add?

Students are also given a video taped exit interview at the end of the course in which they are encouraged to expound on their answers to the formal debriefing questions as well as to add any additional commentary they wish. These discussions are used as a post-mortum on the project and focus the students on thinking about both their products and the processes which they used to create them.

Table of Criteria 3: Students who have successfully completed the course have

	a1
	an ability to apply knowledge of mathematics
	P

	a2
	an ability to apply knowledge of science
	P

	a3
	an ability to apply knowledge of engineering
	PXX

	b1
	an ability to design and conduct experiments
	PXX

	b2
	an ability to analyze and interpret data
	PX

	c
	an ability to design a system, component, or process to meet desired needs
	PXX

	d
	an ability to function on multi-disciplinary teams
	PXX

	e
	an ability to identify, formulate, and solve engineering problems
	PXX

	f
	an understanding of professional and ethical responsibility
	PX

	g
	an ability to communicate effectively
	PXX

	h
	the broad education necessary to understand the impact of engineering solutions in a global and societal context
	PX

	i
	a recognition of the need for, and an ability to engage in life-long learning
	PX

	j
	a knowledge of contemporary issues
	P

	k
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice
	PXX


 

Supporting Statements

A1: All projects contain significant application of mathematics. Projects related to the control of mechanical structures include both modeling of the controlled systems and the controller. Purely software projects contain applied analysis of data structures and program performance. Testing often requires application of statistical methods and inference. Projects with significant market analysis contain mathematics applied to optimization in the marketplace.

A2: Many projects are spin-offs of departmental research, thus they require application of basic science knowledge obtained both prior to the project's start as well as during its conduct. 

A3: The engineering product development life cycle of requirements, specifications, design and construction occurs in all the projects. Also, trade-offs in simplicity of design versus achieved functionality are considered. Students are further required to present orally in both informal and formal settings and are required to maintain an engineering journal that they can use to both document their progress and reflect upon their accomplishments.

B1: The quality and efficacy of student engineered solutions is assessed via experimentation.

B2: During development of solutions, student record results of interim and test solutions in their notebooks. They are expected to use the resulting data to inform their technical choices.

C: Students are expected to produce a product to meet specific technical, economic, and social constraints as determined by the instructor and the group.

D: All students function in groups of, on average, three students. Groups are composed to contain students that range over a variety of field sub-specializations (I.E. Software, Hardware, etc.). Further, many projects, especially those involving interfacing with/and or controlling mechanical devices, involve a great deal of interaction with domain experts outside the project group. 

E: Because students are engaged in solving problems with economic and/or social constraints, they are directly required to apply technology to problems with both technical and non-technical content. This IS engineering. Groups are required to manage their own efforts, this includes the definition of problem scope as well as projected and actual solutions.

F: The group structure of the course encourages professional and personal responsibility to the other members of the group. The instructor focuses both weekly discussion and the end of course debriefing on ethical and social issues as appropriate for each project group. A significant number of the course's required seminars are on ethical issues related to professional practice and intellectual property.

G: The course requires written personal journals, written group reports, and both informal and formal oral presentation of results. 

H: Weekly and end of term discussions focus attention on the larger context of student projects specifically and engineering in general. Seminars also support this. The experience of applying technology to solve problems that are not technological also helps bring this message home in a very direct manner.

I: Most students leave the course both with a respect for the basic skills they have attained and an understanding that for any significant problem, there will be details they do not understand completely. Life-long learning, therefore, is demonstrated to be not only desirable, but also necessary.

J: Contemporary issues are folded into weekly discussion. Most recently, the topics have centered on intellectual property and the legal battles with regard to open source operating systems. These have been proven excellent case studies to engage students in discussion of both legal and ethical concerns.

K: Students, with instructor guidance, select from among modern program development tools. They are also encouraged to apply both technical and management techniques learned in their course work. 

