FLORIDA ATLANTIC UNIVERSITY
College of Engineering & Computer Science

Design in Engineering Curricula’

Educational objectives and core student lear ning outcomes of the College of Engineering & Computer
Science focus upon preparation of students to enter, and continue successfully, the practice of
engineering. Development of proficiency in engineering design and preparation to function effectively on
multidisciplinary teams are central to thistask. This document describes the role of designin the
baccalaureate engineering programs of the College of Engineering & Computer Science and outlines the
processes and procedures by which students are engaged in this critical educational activity.

1. Overview

Undergraduate programs in the College of Engineering & Computer Science prepare students to enter and
continue the practice of engineering. Central to thistask are preparation of students to function
effectively on multidisciplinary teams and development of proficiency in design of engineering systems,
components, and processes. Teamwork and design are prominent in the educational objectives and core
student learning outcomes of the College, asindicated in Section 7.

Historically, FAU engineering curricula have featured a distributed approach to design instruction.
Emphasis on teamwork and engineering design starts in the freshman year, typically with the
Fundamentals of Engineering course, and continues throughout the curricula. It culminatesin a
comprehensive capstone design experience in the senior year.

This model will continue as the backbone for design instruction in the College. However, evolutionary
change in the ways engineers work is placing increasing importance on student exposure to realistic
projects carried out in interdisciplinary settings. In response, the College is making two fundamental
changes to strengthen and update its efforts in design education. These changes, involving creation of an
Engineering Design Center and modifications in the capstone design experience, are described in the
following sections.

2. The Engineering Design Center (EDC)

In recognition of the prominent role of teamwork, innovation, and design in the devel opment of
engineering students, the College of Engineering & Computer Science hereby creates the Engineering
Design Center (EDC). This Center will provide afocal point for design education within the College. It
will help assure that College educational objectives are met and that core student |earning outcomes are
achieved.

The Center will develop over time. In the shorter term, it will provide administrative and facility support
for College design and teamwork activities. In the longer term, the Center will provide a mechanism for

! Developed and approved by the ABET 2000 Taskforce and released to the faculty on 2/11/00; approved by participating
departments, March 2000. This update, approved by the Taskforce in July 2001, incorporates interim developments and defines
linkages to educational objectives and student learning outcomes. It also incorporates the previously separate Taskforce document,
Design Credit for Co-op Work Experience.
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collaboration with business and industry on design projects and activities. The goal isto have capstone
projects based on actual problems from the workplace, with real intellectual involvement of participating
companies.

A College Design Coordination Group (CDCG), with faculty representation from the academic programs,
will assist with development of the Center and will have primary responsibility for its academic activities.
Initially, the CDCG will consist of faculty involved with the new collaborative capstone design courses
described in Section 3.

Asafirst step in creation of the EDC, the College has remodeled and equipped room SE 103B for
instructor and student support for teamwork and design activities. Thisfacility has seating capacity for
twelve and is equipped with computers, printers, audio-visual equipment, and multimedia hardware and
software. Itisintended for student team meetings, for instructor meetings with teams, and for preparation
of team reports and presentations. The adjacent Office of Engineering Cooperative Education schedules
use of thisfacility.

3. The Capstone Design Experience

The capstone experience seeks to bring the totality of student knowledge and experience to bear on
comprehensive engineering and design tasks representative of those encountered in business and industry.
It isthe keystone of design education in the College. It hel ps prepare students for engineering practice and
serves as an effective measure of their readiness for work at the professiond level.

Two steps are being taken to update and strengthen the capstone experience. First, guidelinesfor the
capstone design experience in all engineering programs have been established. Each academic programis
free to work within these guidelines to achieve program objectives and learning outcomes. Second,
starting with the Spring 2001 semester, academic programs who so choose will join to provide their
students a collaborative capstone design experience featuring work on projects in multidisciplinary?
teams.

Guidelines for the capstone design experience follow. The collaborative design experienceis described in
Section 4:

=  The capstone design experience shall include the newly created two-course sequence EGN 4410C
Engineering Design | and 4411C Engineering Design |1 (2 semester credits each), or their
equivalents. Academic programs may add additional coursework to the capstone design
experience for their students, as desired.

»  The capstone sequence shall include a comprehensive capstone design project and instruction on
generic topics such as the design process, project management, decision making, team dynamics,
economics, and political, social, and environmental considerations. Coverage of design-related
topics that are more discipline specific — ethics, safety, professional codes and standards, etc. —
shall be at the discretion of individual academic programs.

= Capstone design projects must be multidisciplinary. They may originate either from within or
outside the Callege. Projects submitted by industry, with real intellectual involvement of

% The words interdisciplinary and multidisciplinary are used interchangeably herein. Either is taken to mean involvement of
knowledge or expertise from various fields of study (e.g., engineering, business, computer science, etc.), from different branches of
engineering (ocean, electrical, mechanical, computer, civil), or from different major sub-disciplines within a department (e.g., circuits,
controls, electromagnetics, etc.).
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participating companies, are strongly encouraged. The College shall develop policies and
procedures to facilitate such collaborations with industry.

= Students shall work on projectsin interdisciplinary teams. To the extent possible, teams shall be
diverse and shall be structured such that students are required to work with individuals outside
their usua circle of friends and study partners.

= Students shall be presented, or they shall help develop, alist of suitable, possible design projects.
The process used to match student teams to projects shall include a written team project proposal.
Student project preferences and technical areas of interest shall be considered in the assignment
process.

= Student teams shall be responsible for management of their projects, with the instructor(s) serving
primarily as coach, facilitator, guide, and evaluator. Regular team meetings shall be required,
with written and oral progress reports submitted at appropriate project milestones.

= Each capstone design project shall culminate with a comprehensive written report and an oral
presentation suitable for a genera audience. Students shall be provided guidelines for preparation
of the report. The distribution list for the report shall include the Office of the Dean and Chair of
each academic program represented on the project (for use in assessment activities).

= Students participating in the College’' s Co-operative Education program shall have the option of
proposing a capstone design project based on their Co-op work assignment. Procedures and
guidelines outlined in Section 6 shall apply.

=  Waysin which capstone experiences support College and program educational objectives and
learning outcomes (see Section 7) shall be documented through appropriate procedures of
assessment. A copy of the assessment results shall be submitted to the Office of the Dean for use
in College assessment activities.

4. The Collabor ative Capstone Design Experience

Starting with the Spring 2001 semester, academic programs who so choose will join to provide their
students a collaborative capstone design experience featuring work on projects in multidisciplinary teams.
This collaborative effort includes the capstone design courses EGN 4410C and EGN 4411C, which span
two consecutive semesters and involve ateam of instructors. Careful planning and coordination of efforts
arerequired. Tothisend:

= Students are expected to complete the EGN 4410C Engineering Design | and EGN 4411C
Engineering Design |1 sequence in consecutive semesters. The student’ s academic department
shall handle possible exceptions to this requirement. Resources permitting, a new course
sequence will begin each Fdl, Spring, and Summer semester.

= Each academic program participating shall schedule and assign an instructor for a section of
EGN 4410C and 4411C. (Thiswill enable student credit hours generated to accrue to the proper
unit.) The various sections of each course shall meet at acommon time and place, as one
combined class.

= Thegroup of instructors assigned to EGN 4410Cand EGN 4411C initially will serve asthe
College Design Coordination Group (CDCG); see Section 2. This group will serve as afocal
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point for design education within the College and shall be responsible for development of a plan
of operation and delivery for these two courses.

= The CDCG shall develop aninstructional plan that utilizes effectively the faculty assigned to
EGN 4410C and EGN 4411C. Department chairs and the Office of the Dean shall work with the
CDCG to establish appropriate faculty workload credit for these activities.

= The CDCG shal review, and approve, all potential capstone design projects (including those
based on Co-op work assignments) to assure that they are multidisciplinary, appropriate for
student work, suited to the time frames available, and in general compliance with the guidelines
herein. A project evaluation form® has been devel oped to assist with this task. A copy of this
form, for each project assigned, shall be filed with the Office of the Dean for use in assessment
activities.

= The CDCG shal be responsible for documenting ways in which the collaborative capstone
experience supports College and program educational objectives and learning outcomes (see
Section 7). An assessment form® has been developed to assist with thistask. Thisformisto be
completed for each student, with copies submitted to the Office of the Dean for usein
assessment activities.

= Unique cases and considerations, not covered by these administrative guidelines, shall be
handled at the discretion of the CDCG.

5. Support for Capstone Design Cour ses/Pr oj ects
Viable capstone design activities require proper support and facilities. To thisend:

= Capstone course instructors and students shall have first priority for use of the Engineering
Design Center facility in room SE 103B.

= Shop and laboratory facilities, and project storage and workspace, are the responsibility of the
participating departments.

=  The capstone design courses EGN 4410C/EGN 4411C each carry alaboratory fee of $15 per
student for expendable materials and supplies. These funds are held in an account of the Office
of the Dean. The CDCG shall prepare and submit a brief plan for expenditure of these funds each
semester. Additional financial support may be requested from the participating departments or
from the Office of the Dean, as appropriate. Such requests should be submitted in timely manner.

6. Capstone Design Projectsfor Co-op Students

Co-op students shall have the option of proposing a capstone design project based on their Co-op work
assignment. This provision isin recognition of the value of practical work experience in the professional
development of engineering students and in acknowledgment of the fact that Co-op work experiences can
have much in common with capstone design projects. This provision also addresses the problem that
some Co-op students otherwise will have in completing the capstone design sequence in two consecutive
semesters. The following guidelines and procedures apply:

3 Capstone Design Project Summary, College of Engineering, September 2000.
“ Capstone Design Experience Evaluation Summary, College of Engineering, September 2000.
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=  Studentstake EGN 4410C, during which they propose to the CDCG a capstone project based on a
Co-op work assignment. If approved, students register for EGN 4411C, but may complete some
or al of the project and course requirements off campus while on Co-op assignment. Students
shall submit written and oral progress reports, as specified by the CDCG.

* Projects are approved by the CDCG and are subject to the guidelines of Section 3. In particular,
they must be multidisciplinary and must involve interactions with othersin ateam or team-like
environment at the workplace. For exampl e, the task might involve design of an item requiring
interactions with manufacturing, marketing, sales, or outside vendors. Students shall be
responsible for working with the CDCG to assure that project requirements are met.

= A comprehensive written final project report and an oral project presentation to the CDCG shall
be required.

= Employers must agree to permit academic evaluation and monitoring of project work and shall
designate a contact person to coordinate with the CDCG in this effort. They must also agree to
disclosures through student reports and presentations.

» TheDivision of Engineering Co-operative Education shall assist with communication and
negotiation of project requirements with employers.

7. The Capstone Experience Vis-a-vis Educational Objectivesand Student L ear ning Outcomes

Support of College and program educational objectives and student |earning outcomes was a primary
consideration in development of the capstone design experience described herein. This experience has
three major components: the capstone design courses (EGN 4410C and 4411C, or equivalents), the
capstone design project, and any supplemental capstone design courses or instruction that may be
provided by individual academic programs. Correlation between these three components and College
educational objectives and core student learning outcomes’ is indicated in the following table. For
convenience, College objectives and core learning outcomes a so are listed here:

CORRELATION OF CAPSTONE DESIGN EXPERIENCE WITH OBJECTIVES/LEARNING OUTCOMES

Edu_cati_onal Student Learning Outcomes
Objectives
Capstone Design Activity A B C D 1 2 3 4 5 6
a. Capstone Design Courses (e.g., EGN 4410C/4411C) e e Ol | O|e |0 | o o o
b. Capstone Design Project e | e O| o | o | 0| O| 0 | @ o
c. Supplemental Capstone Courses e | O|l e | o | 0| O|e | O| e | e
® Strong Correlation O Good Correlation

College Educational Objectives:

A. Preparation for Practice: Graduates will be prepared for entry-level positions in their discipline
and for graduate/professional studies.

® Plan of Improvement and Assessment for Undergraduate Engineering Programs, College of Engineering, January 2001.
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B. Tools for Creativity: Graduates will experience the creative and design processes and their
application to typical engineering situations.

C. Societal Awareness: Graduates will receive the breadth of education necessary to integrate
practice in their disciplines with the needs and interests of a diverse modern society.

D. Leadership Skills: Graduates will be prepared for leadership in their disciplines.
Core Student L ear ning Outcomes:

1. Anunderstanding of professional and ethical responsibility. Graduates will be familiar with
the professional and ethical underpinnings of their discipline and with their professional obligation
for continuing education and professional development.

2. A working knowledge of fundamentals, engineering tools, and experimental methodologies.
Graduates will have knowledge of math, science and engineering fundamentals. They will be able
to combine these basics with their knowledge of experimental methodologies and modern
engineering tools to identify, formulate, and solve engineering problems.

3. Anunderstanding of the social, economic, and political contexts in which engineers must
function. Graduates will be able to combine their knowledge of the social sciences and humanities
with their own personal and professional experiences to demonstrate an understanding of the
impact of engineering solutions in an increasingly diverse and technological society.

4. An ability to plan and execute an engineering design to meet an identified need.
Graduates will be able to use their knowledge of fundamentals, engineering techniques and tools,
and project planning and management to design a system, component, or process that satisfies
constraints and meets an identified need.

5. An ability to function on multi-disciplinary teams. Graduates will be able to function effectively
on teams using their knowledge of team dynamics, team communication, social norms, and conflict
management.

6. An ability to communicate effectively. Graduates will be able to communicate their ideas and
results to diverse audiences using their knowledge of written, oral, and graphical communication.

8. Assessment

Assessment of capstone design projects and student outcomes is a key part of the College of
Engineering & Computer Science's plan for continuous program improvement. For this purpose,
the ABET Taskforce developed two assessment tools. The CAPSTONE DES GN PROJECT
SUMMARY documents the interdisciplinary and teaming aspect of capstone projects, as well as
the various design elementsinvolved. The CAPSTONE DESIGN EXPERIENCE EVALUATION
SUMMARY documents student abilities demonstrated during work on capstone projects. Copies
of these forms are included on the following pages. The forms also are available from the
College web site (see Engineering Design under the Academic Information header).
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