COURSE SYLLABUS
Department of Industrial, Manufacturing & Systems Engineering

IE 4466/4266 - Senior Design (Required Course)

Catalog Description: Conceptual, preliminary, and final design solutions to engineering problems by students in
teams.

Prerequisites: Students must be in their last full semester (semester of graduation) and must have a 2.0 GPA or
better overall and in their major.

Required Textbook: None.

Reference Books:
e Beer, David and David McMurrey (2019) A Guide to Writing as An Engineer, Fifth Edition (New York:
John Wiley and Sons, Inc.). You can also use older editions if you are unable to find the newest
edition.
¢ You can also use other technical writing manuals that are available in the UTEP library.
e All previously used textbooks

Time Requirement for the project: You will be working all semester long in a real industry project. Each member of
the team is expected to spend a minimum of approximately 10 hours per week working on the project — 20 to 40 hrs.
per week per team depending on the number of members per team. You must strive to spend at least 5 hours per week
(Fridays) — must be spent at the industrial facility collecting data, analyzing the problem, proposing and validating
potential solutions, implementing the recommended solution, and presenting your results to your industrial partner.
Please strive to contribute to your team’s work.

Class Times: Tuesday 3:00-4:50 pm in BUSN 330 & Friday 8:00-1:50 pm in CRBL C301 if needed.

Course & Student Outcomes:
The overall educational goal of the course is to provide an engineering experience in a professional
environment before entering the work force.

> Students must be prepared for engineering practice by means of a major engineering design
experience that: 1) incorporates appropriate engineering standards and multiple constraints (i.e.
cost, usability, codes, constructability, accessibility, aesthetics, etc.); and 2) is based on the
knowledge and skills acquired in earlier course work. (Criterion 5 ABET-EAC).

» Students will put into practice their ability to apply engineering design to produce solutions that
meet specified needs with consideration of public health, safety, and welfare, as well as global,
cultural, social, environmental, and economic factors. (Criterion 3-2 ABET-EAC).

» Students will put into practice their ability to communicate effectively with a range of audiences
(industrial partner, faculty, and students), by means of writing reports, memoranda, letters, and
making oral presentations. (Criterion 3-3 ABET-EAC)

» Students will put into practice their ability to function effectively on a team whose members
together provide leadership, create a collaborative and inclusive environment, establish goals,
plan tasks, and meet objectives. (Criterion 3-5 ABET-EAC).



Topics Covered:
Teaming and Project Approach/Technical Guidelines

Contribution of Course to Meeting Curriculum Requirements:

This course contributes with four credits of engineering topics to fulfill the curriculum requirement and the
requirement of having a culminating major engineering design experience.

Relationship of Course to Program Outcomes:

ABET Description
Student
Outcomes
2 An ability to apply engineering design to produce solutions that meet specified

needs with consideration of public health, safety, and welfare, as well as global,
cultural, social, environmental, and economic factors.

3 An ability to communicate effectively with a range of audiences in written and oral
forms.
4 An ability to recognize ethical and professional responsibilities in engineering

situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal needs.

5 An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives

7 An ability to acquire and apply new knowledge as needed, using appropriate
learning strategies.

Instructor
Dr. Arunkumar Pennathur (apennathur@utep.edu)
Office Phone: (915) 747-8652

Office Hours (A-240): Tuesday 1 to 230 PM and by appointment. You can also send me a note via MS
Teams.



Course Deliverables: The ISE senior capstone engineering design course is primarily intended as a culminating
engineering design experience in solving real world ISE problems. Therefore, student deliverables are engineering
design oriented. At a minimum, the major deliverables from every design team that must be included in your final
design document are:

1. A clear identification of the problem (clearly describing the specific needs of the project), and the
constraints in solving the problem, along with description of the project requirements.

2. Real world (or computer simulated) data that describes and characterizes the problem identified, along
with associated documentation of the data and data collection methods.

3. Extensive analyses and synthesis of the data, along with associated documentation of the methods used in
analyses and synthesis.

4. Several alternative data-driven design solutions (minimum of three) clearly indicating how the solutions
will work to solve the problem, in the presence of constraints identified. Extensive documentation of the
design solutions is expected.

5. Evaluation and prioritization of multiple (minimum of three) design solutions against requirements,
considering risks, and making trade-offs, for the purpose of obtaining a high quality solution under the
given circumstances. For evaluation and prioritization of alternative design solutions you must include a
clear identification of criteria used for evaluation and prioritization of solutions. These criteria can include
economics, logistics (of implementation), acceptability of the solutions to the stakeholders, etc., among
other criteria that each team should develop.

6. Real world (or computer simulated) implementation of the prioritized design solutions along with
associated documentation of the implementation plan and actual implementation.

7. Results from implementation of the design solutions, along with documentation that describes the before

and after scenarios with a clear focus on solving the problem and meeting the project requirements. Do

implementation results indicate the problem was solved?

Documentation/discussion of the appropriate engineering standards used for the project.

. Documentation/discussion of the multiple constraints involved in the project.

10. Documentation/discussion of the knowledge and skills acquired in previous courses used for the project
and how this knowledge and skills from different courses were integrated.
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Course Meetings Details: \When necessary, the whole class senior design class will meet formally for lecture
meetings and team meetings Tuesdays 3:00 to 4:50 pm in BUSN 330. Each team will schedule a 15 minute
meeting every week with the instructor on Tuesdays during this time to review your weekly project progress. All
team members must be present during the meeting. The whole class also will meet in at the assigned meeting
locations for team presentations according to the class schedule. During the sessions when no lectures, or
presentations are scheduled, each team is expected to work on their projects. This includes the Friday sessions.
You are expected to be working on your senior projects during the Friday sessions.

Course Grading: This course values both individual contributions, and team skills. Therefore, a student expecting
to be successful in the course must demonstrate both individual effort and must contribute to the team’s success.
The specific grading criteria is described below.

All students will be required to perform a team members’ evaluation using a Peer Evaluation of Teamwork
Assessment Instrument. The instructor reserves the right to veto the comments and evaluation of the team
members if they are found to be arbitrary based on team documentation.

IMPORTANT NOTE: The project is a commitment you make to yourself, to each other, the instructor, and to
your industrial partner. Not only will your grade be negatively affected if you do not deliver on your
commitment, but the quality and planning of someone else’s (your teammate’s) work will likely suffer if you don’t
deliver on your commitment. Your team commitment is a contract you should each uphold.




Course Grading Criteria
The class grading will be distributed based on the following percentages:

Percent of GRADE*

TASK (100 maximum points)
Proposal report (team task - individual score) 10%*
Proposal Presentation (team task) 5%
Project Update Presentation (individual task) 10%
Final Oral Presentation (team task) 10%
Final Report (team task- individual score) 45%*
Final presentation slidedeck/poster/project summary (team task) 5%
Weekly meeting attendance and project contribution. Each student must submit a memo 10%
indicating all the tasks and time per task that he/she was involved (Individual task). If a
team member is not contributing appropriately to the project, they could be dropped
from the class at any time.
Industrial Partner Evaluation (individual score, one evaluation per team member) 3%
Faculty Mentor Evaluation (individual score, one evaluation per team member) 2%

*Important Note: Individual scores based on team tasks (reports) will be weighted individually based on team

peer rating

Final course grades will be assigned based on the following letter grade scale:
90 and above: A
80 to less than 90: B
70 to less than 80: C
60 to less than 70: D
0 to less than 60: F

Fractions 0.5 and above will be rounded up and fractions below 0.5 will be rounded down. I do not negotiate

final grades.




GENERAL GUIDELINES FOR PRESENTATIONS

Every team will have a proposal presentation, 3 individual update presentations, and a final team
presentation as per class schedule.

All team members are required to present in class during all presentations.

Each update presentation is an opportunity for an individual team member to exhibit their individual
skills. Note: Even though update presentations are done individually, all team members are expected to
contribute to the technical work.

PROFESSIONAL ATTIRE IS REQUIRED IN ALL PRESENTATIONS FOR ALL STUDENTS PRESENTING.

All presentations will be video recorded.

You must provide a softcopy of all presentations. You must save a copy of your presentation on the
classroom computer used for your presentations. For your presentations, you can use MS PowerPoint (.ppt
or .pptx) or Keynote (.key). You must use the grammar and spell check features of the software to check
your presentation and correct any errors before you turn it in or use it for your presentation. Grammar and
spelling are important aspects in your technical presentations and carry penalties if not addressed
properly. Failure to provide the presentation files will result in a 0 — no grade penalty applied to your
presentation grade.

Self-Critique Memo - After each presentation, each student involved in the presentation (the whole team for
proposal and final, and individual students for updates) must submit a self-critique memo about their
presentation. Failure to submit your self-critique memo will result in a penalty (30 points) on your presentation
grade. You must follow the memo guidelines in the reference book and use the presentation criteria from your
reference book for the critique. Critique involves positive and negative aspects of your presentation. The
negative aspects are aspects that you need to improve.

All presentations should be prepared based on guidelines available in the reference book starting on p. 187
and the oral presentation evaluation rubrics.

GENERAL GUIDELINES FOR REPORTS

All team members are required to contribute to the proposal and final written reports.

A good, recommended writing resource for your design document is the reference book A Guide to
Writing as an Engineer by Beer and McMurray. All your textbooks and journal papers are good references
for your analyses and methods. You must include bibliographical references in your reports.

All documentation will be in softcopy form. For reports, you must use MS Word (.doc or .docx). You must
use the grammar and spell check features of word processors to check your document and correct your
document of any errors before you turn it in for grading. | will use the spell check and grammar check
features in MS Word to check your document as well as any appropriate software. Grammar and spelling
are important in your technical document and carry penalties if not addressed properly.

The electronic file (MS Word file) for your proposal and final report must be submitted via Blackboard, not
later than the set deadline for the assignment. Failure to submit the files will result in a 0 — no grade penalty
applied to your report grade.

You will be graded not only the technical merit of your work, but also the writing mechanics. Turn on MS
Word’s technical writing features (the Editor function in MS Word) to check for grammar and spelling. This
will alleviate most writing problems. You will still have to manually ensure proper logic and arguments in
writing technical paragraphs.




Tentative Course Calendar: The following table indicates the tentative schedule of activities based on major

roject milestones.

classes start

contacting industrial partner

Week of Expected Major Milestone | Class Activity Materials Due
classes
Before Finding a project and Pre-proposal (project

organizer)

1

Start working on project

Teaming and Project
Approach/Technical

Oct 21-Oct 28

documentation & analysis;
Generation of design
solutions

Oct 21 Tuesday

Aug 26-Sep 2 Guidelines

3 Problem/opportunity Proposal presentations: | Softcopies of: Proposal report,
Identification & clarification | Sept 9 Tuesday Proposal presentation; peer

Sep 9-Sep 16 evaluations and self-critique

memos

6 Initial data collection, Update presentation 1 Softcopies of presentation and
documentation & analysis self-critique memos

Sep 30-Oct 7 Sept 30 Tuesday

9 Final data collection, Update presentation 2 | Softcopies of presentation and

self-critique memos

was the problem solved?

13 Generation of design Update presentation 3 | Softcopies of presentation and
solutions & prioritization of self-critique memos

Nov 18-Nov design solutions Nov 18, Tuesday

25

15 Results: Before and After Final presentation, class | Softcopies of: Final report, final
Implementation, Was the pictures, December 2 poster, project summary,

Dec 2-Dec5 | problem solved? How well presentation, peer evaluations,

and self-critique memos

Additional Important Notes

e A week before your final presentation you must send invitations by e-mail to your Industrial Partner, your

Faculty Mentor, and all the department faculty — CC instructor.

e Completed Industrial Partner Evaluation Form by Industrial Partner due to Course Instructor by Dead Day

- You must request your industrial partner to submit this document to the instructor.

e Completed Faculty Mentor Evaluation Form due to Course Instructor by Dead Day — you must request

your faculty mentor to complete this form and submit this document to the instructor.




Tasks

Proposal Report:

A generic outline for the proposal engineering design report (note that specifics will vary depending upon your
problem) is:

Title Page

Include a descriptive title of project that includes the type of design involved in the project, names of team
members, name of industrial partner and industrial contact, course name and number, and date

Table of Contents
Body of Proposal Report

1. The Design Problem
1.1. Background of the industrial partner (as related to the problem)
1.2. Main technical problem (the Before picture has to emerge from your description)
1.3. Project objectives and project requirements
1.4. Realistic project constraints
2. Project Methodology
2.1. Proposed data to be collected
2.2. Data collection methods and equipment to be used
2.3. Planned analyses to be conducted
2.4. Time-phased project activities/tasks including lead individual responsible for each task (use a tool like MS
Project)
3. Expected results & project deliverables
4. Technical references and bibliography

Project proposals must explicitly identify project constraints. You must have references, with at least five from journals
no more than 5 years old and no more than three references from internet sources. Please cite your references in
throughout your document. The library has excellent electronic data bases. Advice: Contact the engineering reference
librarian immediately and the UTEP Library web page for searching references.

Proposal Presentation:

e Proposal presentations must be about 20 minutes per team. A high point deduction is incurred for being under
or over the time limits — practice your presentations!

e Your presentation must be based on the material included on your proposal report.

¢ All students must attend all the presentations. Please do not ask to be excused from class during presentations.
Schedule all your other activities either before or after the presentation times. Failure to be present during
the presentations of the other teams will result 10-point penalty applied to your proposal presentation grade.

Project Progress/Update Presentation:

e Itis expected that in these update presentations whoever is presenting will give an overview of the project
progress during the three weeks period that is being reported.

e Each update presentation will be about 20 minutes. A high point deduction is incurred for being under or
over the time limits — practice your presentations!

e One or two members depending on the team size of the respective teams will give the update, rotating
accordingly. Each team member must have 1 individual update presentation during the semester.




¢ All students must attend all the presentations. Please do not ask to be excused from class during presentations.
Schedule all your other activities either before or after the presentation times. Failure to be present during
the presentations will result 10-point penalty applied to your update presentation grade.

Final Presentation:

e The final presentation must be about 25 minutes per team. A high point deduction is incurred for being under
or over the time limits — practice your presentations!

e Your presentation must be based on the material included on your final report.

e All students must attend all the presentations. Please do not ask to be excused from class during
presentations. Schedule all your other activities either before or after the presentation times. Failure to be
present during the presentations will result 10-point penalty applied to your final presentation grade.

Final Report:

The final engineering design report is the most important document you will generate during the semester. Think
of it as a team design notebook that evolves with every major design step you accomplish as a design team. A
recommended generic outline for the final design report (note that specifics may vary depending upon your
problem) is:

Title Page

Include a descriptive title of project, names of team members, name of industrial partner and industrial
contact, course name and number, and date

Table of Contents
Executive Summary

Summarize the main problem addressed, the approach/methods used to solve the problem, overall results
obtained, and improvements obtained from the work.

Body of Proposal Report

1. The Design Problem
1.1. Background of the industrial partner as related to the problem
1.2. Main technical problem (the Before picture has to emerge from your description)
1.3. Project objectives and project requirements
1.4. Realistic project constraints
2. Project Methodology
2.1. Data collection methods and equipment used
3. Results
3.1. Data collected
3.2. Difficulties in data collection
3.3. Data analyses and synthesis
4. Design solutions
4.1. Design solution 1
4.1.1. Methodology used to generate design solution 1
4.1.2. Relationship of design solution 1 with problem, requirements, and constraints
4.2. Design solution 2
4.2.1. Methodology used to generate design solution 2
4.2.2. Relationship of design solution 2 with problem, requirements, and constraints



4.3. Design solution 3
4.3.1. Methodology used to generate design solution 3
4.3.2. Relationship of design solution 3 with problem, requirements, and constraints
4.4. Prioritization of design solutions
4.4.1. Criteria used for prioritization
4.4.2. Prioritization of designs
5. Implementation of solutions
5.1. Implementation struggles and successes
5.2. Results from implementation
6. Conclusions
6.1. Comparisons of before and after: was the problem solved? were the needs met? were the project
requirements satisfied?
6.2. Lessons learned from engineering design experiences
6.3. Reflections on teamwork
6.4. Discussion of the appropriate engineering standards used for the project.
6.5. Documentation/discussion of the knowledge and skills acquired in previous courses used for the project
and how this knowledge and skills from different courses were integrated.
7. Technical references and bibliography

Appendix

l. Documentation of all data collection tools/surveys/sheets etc. used

Il. Extra documentation of any drawings, designs, etc. not included in the body of the report
M. Any other related documents

For any questions regarding the documentation, please consult the instructor at apennathur@utep.edu.

STUDENT-INITIATED DROPS:

It is the student’s responsibility to officially drop a course that s/he no longer wishes to take. Failure to do so may
result in a grade of “F” on the student’s academic record. International students with F or ] visas must receive
permission from the Office of International Programs before dropping a course.

ADMINISTRATIVE DROPS:

At the discretion of the instructor, a student may be dropped from a course because of excessive absences,
neglect, or lack of effort, including no longer meeting the course prerequisites like dropping other classes. A
grade of “W” will be assigned before the course drop deadline and a grade of “F” after the course drop
deadline. A grade of “F” received due to disciplinary action imposed by the University overrides a grade of “W”
received through a student-initiated or faculty drop. Students will be notified of their drop through their UTEP
e-mail account.

EXCUSED ABSENCES FOR UNIVERSITY-RECOGNIZED ACTIVITIES:

Students who will be absent while representing the University in officially recognized University activities (sports,
band, professional conferences, etc.) must notify the Dean of Students not less than ten (10) days prior to the
absence. The Dean of Students will provide the student with a letter of excuse for the professors. It is the student’s
responsibility to give the letter to the professors prior to the official recognized activity. Students following these
procedures will be permitted to make up both assignments and examinations in consultation with faculty.

STUDENTS WITH DISABILITIES:

If you have a disability and need classroom accommodations, please contact The Center for Accommodations
and Support Services (CASS) at 747-5148, or by email to cass@utep.edu, or visit their office located in UTEP


mailto:apennathur@utep.edu

Union East, Room 106. For additional information, please visit the CASS website
at https://www.utep.edu/student-affairs/cass/.

ACADEMIC INTEGRITY:

NOTE:

The University of Texas at El Paso prides itself on its standards of academic excellence. In all matters of
intellectual pursuit, UTEP faculty and students must strive to achieve excellence based on the quality of
work produced by the individual. In the classroom and in all other academic activities, students are
expected to uphold the highest standards of academic integrity. Any form of academic dishonesty is an
affront to the pursuit of knowledge and jeopardizes the quality of the degree awarded to all graduates of
UTEP.

Any student who commits an act of academic dishonesty is subject to discipline. Academic dishonesty
includes, and is not limited to cheating, plagiarism, collusion, the submission for credit of any work or
materials that are attributable in whole or in part to another person, taking an examination for another
person, and any act designed to give unfair advantage to a student or the attempt to commit such acts.
Proven violations of the detailed regulations, as printed in the Handbook of Operating Procedures (HOP),
and available in the Office of Student Life and on the homepage of the Office of Student Life

at www.utep.edu/dos, can result in sanctions ranging from disciplinary probation, to a failing grade on
the work in question, to a failing grade in the course, to suspension or dismissal, among others.

Engineers are educated professionals, and every engineer is expected to subscribe to a professional canon
of ethics. Paramount among these is the canon that engineers shall not affix their signatures to documents
that are not their own work. This is also expected of engineering students, whether the work is being
graded individually or as a group! Cheaters and slackers will not be tolerated in this course. If academic
dishonesty is suspected or observed, please report it to the instructor -- this will be kept in the strictest
confidence.

The above schedule and procedures are subject to change in the event of extenuating circumstances. Any
student with difficulty in meeting these requirements should contact the instructor as soon as possible for an
attempt to resolve the difficulty.
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Helpful Tips for Success!

1.

10.

‘Tempus fugit’ — Time flies. The semester moves very quickly, time lost on advancing the project is very
difficult, if not impossible, to recover. So, get on with it and stay on it. NEVER let up.

Work together as a team. Find a way to contribute. Lack of effective teamwork is a sure prescription for
failure. Effective teamwork leads to a successful project.

Project and time management are necessary. Make sure every week your group has specific tasks to
accomplish and members know the tasks for which they are responsible.

Update your project plan on a regular basis to reflect REALITY. Keep focused on the goal—do not spend an
inordinate amount of time on one specific task in relation to its value to the project.

Keep your client happy! Keep in mind that your industrial partner and instructor are your main “bosses” and
will be responsible for your grades throughout the course.

“It is not about you; it's about the client.” Always think about what you are doing from your client and client
contact’s perspective. Never forget this.

Do not be afraid to learn something new and don’t be afraid to make mistakes. That is how you learn, which
is what this course is all about.

Resolve any problems as soon as possible. If you cannot resolve an issue on your own look for help
immediately.

Be professional and always maintain your personal and academic integrity. Do not be afraid to say “I don’t
know” and “l was wrong”. Be honest in your dealings with colleagues, sponsors and faculty. Dress neatly and
appropriately for the occasion. Show respect.

Writing is a skill that you need to develop. Accept the fact it takes time and effort to write a good paragraph,
even more so for a good report. Determine what you want to say and the order in which you want to say it.
This is the “flow” or organization, which is essential. Make an outline, then a draft, then a new outline and

new draft.
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