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Course Description:  MAE 471W is a 3-credit hour, capstone design course.  It is taken in the senior year, preferably in the penultimate semester.   Engineering design is an iterative process, and the course is structured to provide the opportunity for students to submit multiple revisions of their designs and to benefit from feedback by the instructor.  Since an important part of the design process is communication of the design concepts and features, this course has also been designated as a “W” course.  This means that MAE 471W satisfies the WVU Liberal Studies Program writing requirement.  A portion of the grade for the class will be based on the quality of writing displayed in the reports and other communications produced by the students.  Writing assignments will include a range professional communications such as personal resumes, project progress reports, technology survey/assessment papers and formal design proposals.   Some assignments will be completed in several drafts, with instructor feedback on the writing as well as the technical content.

Educational Objectives:  The course incorporates three primary pedagogical objectives:

· Students will demonstrate the ability to synthesize knowledge from their undergraduate education to design a machine, device or system that will meet specific performance criteria, such as size, strength, durability, accuracy, efficiency, or other pertinent measures as determined by the project and the instructor. ABET Outcome C 
· Students will demonstrate competence in professional communication, including both written and oral communication and working as part of a team. ABET Outcomes D, G
· Students will be cognizant of issues important to their careers, including professional ethics, international standards, professional registration and lifelong learning. ABET Outcome F
Textbook:   House, et.al., The Engineering Communication Manual, Oxford Press, 2017, ISBN 978-0-19-9333910-5

Additional materials will be made available as handouts or housed for access in the MAE Senior Design Laboratory, the Evansdale Library or on the internet.
Grading Criteria:  Grades will be assigned for both writing quality and technical quality, depending on the submission.  Many submissions will receive a grade for each.  Overall grade for the semester will be a weighted average of all grades, with the instructor setting the weighting factors among the assignments.  Grading criteria for the technical and writing components are given below.


Technical Content:  grades will be based on the instructor’s evaluation of the merits of the design and the quality of the research and thought leading up to it.  Grades may be adjusted among team members based on student self/peer evaluations of level and quality of effort. 


Writing Content:  grades will be based on writing mechanics, thoroughness, organization, stylistic grace, and effectiveness in presenting ideas.  Professional papers are expected to be free of mechanical errors.  Students are expected to know and adhere to rules for crediting sources of information and ideas.  Plagiarism will not be tolerated.  Writing quality will be graded using rules that are similar to those used by the English Department at WVU.  Papers will be graded on a 5 point scale using the following rubric:   

5: This is an outstanding paper which reflects a perceptive and thoughtful response to the assignment.  It is well organized with excellent balance between focus and detailed development of ideas.  The writer shows a clear sense of both purpose and audience, and uses appropriate rhetorical strategies.  The prose is creative, sophisticated and concise.  There are negligibly few mechanical errors.

4: This is a very good paper that fulfills the assignment and shows evidence of clear thought and good planning. It is well organized with good supporting details.  The writing is fluent and persuasive.  There are only minor errors in the mechanics of writing which do not distract the reader..

3: This is a satisfactory paper which fulfills the assignment and is adequately developed.  The writing is clear and coherent with relatively few errors in usage and mechanics, but the writer fails to demonstrate any particular strength which would merit an above-average mark.

2: This is a below-average paper which fulfills the assignment but exhibits major problems in writing.  Examples may be lack of clear thesis, weak organization, poor development of ideas, inappropriate use of words, or containing enough mechanical errors to seriously distract the reader.

1: This paper relates to the topic but is so poorly presented that it fails to fulfill the assignment.  In general, the same types of problems may be present as were listed in score 2, but are so numerous and egregious as to destroy the credibility of the author.

0: This paper represents dishonest work by the student, principally in the use of ideas or writing which are clearly not one’s own. Refer to West Virginia University Undergraduate Catalog for the university policy in Academic Dishonesty.

          Grading Policy: Your grade will be composed of several parts. The areas that will be considered are as follows:

                1. Class attendance and participation.

                2. Submitted analyses, reports and logs.

                3. Fundraising efforts.

                4. Work in the shop.

                5. Presentations.

                6. Peer review.

                7. Publicity and displaying the Baja car to various groups.

           This is a team project. Some team members will work harder in some of the seven areas than others. You must keep an accurate log of your activities in these areas to get credit for your work. This project will require a motivated, energetic effort to be successfully completed. You must attend team meetings to be an active member of the team. Those who are absent more than 25% of the time will get a failing grade for the course. Your grade will be lowered if you do not attend and participate. This course requires a minimum of 6 hours effort per week. A final presentation will be given to an open audience.

Schedule:  An approximate schedule of discussion topics and writing assignments is provided below.  This is for guidance only and may be adjusted as necessary during the semester.  It is highly probable that topics will be moved to better fit with project design activities at the time.  Some substitutions may also be made to accommodate the wide range of design activities in different sections.  

Week 1:  Introduction, project/team assignments, logistics.  Professional resumes.

Assignment:  Read Chapter 1:  “Introduction” and Chapter 18:  “Resumes and Interviews” in the text.  Develop and submit a personal professional resume (1-2 pages).  Perform and present background research pertinent to project

Week 2:  Project-specific technical discussions.  Feedback/discussion of resumes:  audience awareness, organizational strategy, presentation and visual impact.  Product/design specifications.  Functional and performance specifications.  Product quality, SPC/SQC, International Standards (ISO 900x, ISO 1400x).

Assignment:  Revise and resubmit resumes.   (1-2 pages)

Assignment:  Read Chapter 6:  “Proposals”  and Chapter 13:  “Grammar and Style” in text.  Write introduction for design proposal, including functional and performance specifications, motivation for project.  Target audience assigned by instructor.  (3-5 pages).

Week 3:  Design Proposal structure.  Components and content of final design proposal.  Feedback on proposal introduction, specifications.

Assignment:  Read Chapter 4:  “Description of a Mechanism” and Chapter 5:  “Description of a Process”.  Revise and resubmit proposal introduction, etc. expanded to include description of mechanism or process or both as appropriate. (5-10 pages)

Assignment:  Revise and resubmit final draft of resumes.  (1-2 pages)

Week 4:  Professional Communications:  Progress reports, memoranda, business letters

Assignment:   Read Chapter 7:  “Progress Reports”  in text.  Prepare formal project progress report in Memo format.  Periodic  progress reports will be required for the duration of the project.  (1 page per week) Put all design data and reports in a location available to all team members for access anytime. (e.g., Google drive)
Assignment:  Prepare and submit conceptual design for major subsystems of project.  (3-5 pages)

Week 6:  Project Management.  Objectives and Statement of Work; project milestones and Work Breakdown Structure;  scheduling—Gantt, PERT, CPM, resource constraints; Cost Estimation;  Staffing and Organization, Team Building; Project Management and Control.  Feedback on conceptual designs, technical discussions pertinent to projects.

Assignment:  Develop a complete project management plan for your project or portion of the overall project.  Assign responsibilities, identify tracking mechanisms.  (5-15 pages)

Assignment:  Revise and refine design.  Begin migration from conceptual to technical design.

Week 7:  Professional Ethics.  Case studies and discussions of ethical dilemmas in the practice of engineering.  Legal liability and ethical duty.  Sexual harassment, gender and minority issues.

Assignment:  Read Chapter 2:  “Ethical Considerations”.  Write an analysis and position paper on an ethical issue posed by the instructor.  (1-2 pages) ABET Outcome F
Assignment:  Continue work on technical design.  Submit draft drawings supported by calculations.  (5 – 15 pages)

Week 8:   Professional registration, professional organizations, conferences, short courses, opportunities for lifelong learning.

Assignment:  Describe in some detail your specific assignment/contribution to your project.  Identify at least five conferences, short courses, seminars, graduate courses or other sources of information available within the next year that would enhance your knowledge and ability to complete your assignment.  (2 pages)

Assignment:  Read Chapter 14:  “Documentation”.  Continue work on design.  Develop cost estimates and detailed schedule for your portion of the project.  Document procedures and sources.

Week 9:  Integrate proposal design components from all team members into draft proposal.  Insure technical compatibility in design and formatting, stylistic compatibility in writing.

Assignment:  Read Chapter 19:  “Team Writing”.  Assign managers for the overall document, technical, management and graphics tasks of the integrated proposal.  Integrate components into first draft of final design document.  (25-50 pages, total document, 3-5 pages of new writing per student).  

Week 10:  Feedback on draft design proposals, discussion.  Design Principles.  KISS, Design for Manufacturability, Design for Maintainability, Design for X, etc.   

Assignment:  Revise designs and proposal based on feedback and ongoing research.  (25-50 pages of revisions, some new writing)

Assignment:  Read Chapter 17: “Presentations and Briefings”

Week 11:  Oral Presentations.  Strategy (Preview, Present, Review), density and pace, slide layout, presentation tips.

Assignment:   Revise designs again based on instructor and peer feedback.  Prepare and submit final version of design proposal, including all drawings, schedule, budget and economic analysis, other required components according to specific project.  (25 – 50 pages of revisions, some new writing)

Assignment:  Prepare oral presentation and discussion of technical details.  (15-50 Power Point slides)

Week 13: Practice Oral Presentations and Peer Feedback.  Students present design proposals in class.  Instructor and peers provide feedback on technical aspects of design, as well as feedback on presentation materials and student presenters.

Assignment:  Learn from peers, revise and refine presentation, address issues raised with design.  (revisions of technical document and Power Point slides, depending on feedback received).  

Week 14:  Present designs to faculty evaluation teams and to industry sponsors or contest juries.  Faculty evaluation teams are faculty other than the primary instructor who volunteer to view and evaluate presentations.

Student
Week 15:  Revise designs and reports for submission to industry, contests.  Evaluations of Instruction.

Expected Learning Outcomes Upon Completion of This Course:



                                                1.
   Students will participate in classroom exercises that involve ways to directly and indirectly improve their resumes and recruitment capabilities to increase the probability that they will get the job they wish. Through the submission of reports and preparation of oral presentations, the students will get significant writing experience. ABET Outcome G
                                                 2.
Students will be able to use applied engineering design principles as well as related courses previously taken in the mechanical design area. They will design subsystems of an overall larger design project in the all-terrain vehicle project. The students will learn to work in the team design environment. ABET Outcomes C&D
                                                 3.
Students will present their designs to an open audience of their peers and professors. They will use good written and oral presentation skills. They will interface with industrial vendors to select components. ABET Outcome G
 Shop Participation: It is my goal this semester to begin work on the car as soon as possible. We will be observing new safety regulations and training this semester. You will be required to get training and be familiar with operations in the shop. Any work in the shop must be approved and supervised by the technician. Do not use any tool or machine unless the technician for that tool or machine has checked you out. Observe all safety rules and proper procedures while in the shop. Eye protection must be worn while working in the shop. Do not wear rings, necklaces or jewelry when using or near machinery. Make sure that long hair and loose clothing are not exposed to moving machinery. Before using any solvents, paint, or chemicals make sure you have proper ventilation and breathing protection and are aware of the hazards that go along with the material being used. If you are not sure of the potential hazards, ASK SOMEONE IN CHARGE OF THE SHOP.

Test Driving: Cars cannot be driven without permission. Full safety equipment must be worn when driving. This includes the seat harness, wrist restraints, helmet, neck support, and goggles. A fully charged fire extinguisher must also be in the car when it is driven. Baja cars may not be driven on public roads. The WVU DPS officers will be looking for us to be on the road, so watch your step. 

   Social Justice Statement: West Virginia University is committed to social justice.  I concur with that commitment and expect to maintain a positive learning environment based upon open communication, mutual respect, and nondiscrimination.  Our University does not discriminate on the basis of race, sex, age, disability, veteran status, religion, sexual orientation, color or national origin.  Any suggestions as to how to further such a positive and open environment is this class will be appreciated and given serious consideration. If you are a person with a disability and anticipate needing any type of accommodation in order to participate in this class, please advise me and make appropriate arrangements with Disability Services (293-6700).

   Academic Honesty: All persons are expected to behave with honesty and integrity. This is a team project. Do your part to insure success of the project. Do what you will say you will do. Get help if you cannot, and be a reliable part of the team.
