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BACKGROUND INFORMATION
A. Contact I nformation

Thefollowing individuals are identified as primary contact persons:

William J. Ebel, PhD
Associate Professor

Electrical Engineering Program
Saint Louis University

3450 Lindell Blvd

Saint Louis, MO 63103

email: ebelwj@slu.edu

Ph: 314-977-8232

Kyle Mitchell, PhD

Coordinator and Associate Professor
Electrical Engineering Program
Saint Louis University

3450 Lindell Blvd

Saint Louis, MO 63103

email: mitchekk@slu.edu

Ph: 314-977-8301

B. Program History

B.1 Saint Louis University

Saint Louis University (SLU) tracesits history to the foundation of Saint L ouis Academy on November 16,
1818, three years before Missouri became a state. Founded by the Right Reverend Louis DuBourg, Bishop
of Louisiana and the Florida's, who was then residing in Saint Louis, the Academy was renamed Saint
Louis College in 1820. On December 28, 1832, Saint Louis College received its charter as Saint Louis
University by an act of the Missouri legislature. This was the first university charter granted by any state
west of the Mississippi River. The University then assumed a significant role in educational, cultural, and
religious development not only of Saint Louis and surrounding areas but also of the vast regions of the
western United States. From its earliest days, the University has welcomed persons of diverse faiths among
its faculty, students, and staff. In 1867, Saint Louis University officials purchased land at the intersection
of Grand Avenue and Lindell Boulevard. Construction began on the new University building in 1886, and
the building formally opened on July 31, 1888, the feast of St. Ignatius Loyola, the founder of the Society
Jesus. This building, later given the name DuBourg Hall, contained the entire University operation
including offices, classrooms, laboratories, library, museum and dormitories for both students and the
Jesuit faculty.

As a Catholic university sponsored by the Society of Jesus and dedicated to the Society's ideal of striving
for academic excellence under the inspiration of the Christian faith, Saint Louis University recognizes the
essential importance of the principle of academic freedom to its life as a community committed to the
discovery and sharing of truth. In keeping with its Christian vision of the dignity of persons as created in
the image of God and as united under the Creator's loving Providence, the University seeks to establish a
collegial environment in which those of diverse cultural backgrounds and religious beliefs can participate
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in this community in a spirit of cooperation and mutual respect.

The Jesuit ideal of academic excellence is based on the conception of the person as a free and responsible
agent capable of making a difference for good or ill in the world. Hence, Saint Louis University directsits
educational effortsto help students develop as critically reflective and socialy responsible persons capable
of exercising leadership in advancing the cause of human good. It pursues this goa by providing an
environment in which the intellectual, emotional, imaginative, technical, socia, religious, and spiritual
abilities of students are nurtured and strengthened.

The University's undergraduate curriculum involves the humanities, social sciences, natural sciences, and
technology in aunified effort to challenge students to understand themselves, their world, and their relation
to God; to make critically informed moral judgments; and to prepare intellectually and professionally for
their chosen careers. It seeks to engender critical awareness of the present as rooted in the past and as
moving toward a future in which the nations of the world have become more aware of their mutual
interdependence. The curriculum seeks to prepare students for the responsibilities they will bear as citizens
and leaders to work for peace and justice in communities characterized by political, economic, cultural,
and religious diversity. Saint Louis University is committed to providing its students with opportunities for
international and intercultural educational experiences that will enhance their abilities to act responsibly in
thisworld order.

B.2 Parks College of Engineering, Aviation and Technology

In the fall of 1925, Oliver Lafayette Parks, a Chevrolet salesman, came to Lambert Field, Saint Louis to
take flying lessons from a pilot of the Robertson Aircraft Corporation. Parks received his first pilot rating
in January 1926. The certificate, numbered 6373, bore the signature of Orville Wright. Six months later,
Parks received his transport rating. By July of 1926, he owned two planes, a Standard, and an Eagle Rock.
A native Midwesterner, born in Minonk, lllinois, Parks finished high school and served in the Marinesin
World War 1. He arrived in Saint Louis at the same time it was to become a flying center. He enjoyed
taking venturesome visitors for rides over Lambert Field, averaging about $300 in an afternoon. The
Standard that Parks flew was less than reliable, and he encountered several incidents that brought him to
the realization that his flight training had been too short, too hurried, and too narrow. In response, he
determined to start a flight-training program for others.

Parks Air College opened on August 1, 1927, in arented hangar at Lambert Field. Mr. Parks was the only
instructor and his fleet consisted of two planes, the old Standard and a Laird Swallow. Parks often gave
rides to others and during one flight the plane went into a spin from which Parks could not recover, and
crashed northwest of the airport near St. Stanislaus Seminary. The passengers escaped with no injuries, but
Parks was severely injured with cuts, bruises, broken bones and a damaged left eye. During his four and
one-half months recovery, Mr. Parks outlined his plans to move the school the following year to its own
113-acre campus across the Mississippi River and increase the pilot training time to 50 hours. In the spring
of 1928, Parks found the future site of his school. He chose a section of Illinois bottomland a mile and a
half from the Mississippi River with a clear view of downtown St. Louis. Whether he realized it or not, Mr.
Parks had chosen a section of ground that was historic for being the first permanent settlement of
Europeans in the central valley, and he was positioned to add a new chapter of history to this region. Even
though the college was located in Cahokia, intheinitial years heidentified the locale of the College as East
St Louis, lllinois.

The earliest catalogs and/or course schedules from Parks College are from the fall of 1928. These catalogs
list three “courses’ of study: Practical Flying Course; Aircraft Industrial Course; Pilots' Ground Course.
Although the description of the Pilots' Ground Course does not contain the term “engineering,” it seems
that this course contained the instructional elements of what would soon become the aeronautical
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engineering course of study. It was in the November 1933 Outline of Courses for Parks College that the
term “aeronautical engineering” first appears. The agronautical engineering program was designed to take
eight terms over two calendar years. Practical work, mathematics, engineering drawing, business subjects,
flying and airplane design were at the heart of the curriculum. It is interesting to note that during the
thirties, the course on Airplane Design had 180 contact hours and required the design, construction and
flight test of the airplane. Upon graduation, the student received a Bachelor of Science degree in
Aeronautical Engineering.

In the 1940's, Oliver Parks association with education brought him close to the president of Saint Louis
University, Patrick J. Holloran, S.J in various fund raising activities. Oliver Parks believed that “future
aviation leaders needed a broader, more academic education” and he had a strong desire to enhance the
educational aspects of the college. These factors along with the Second World War and his gratitude
towards the Jesuits who had nursed him back to health after the serious airplane accident in 1928,
culminated in Parks Air College being donated to Saint Louis University in 1946.

The Parks administrators of the early fifties recognized the importance of space flight and the relevant
course work in engineering. By 1965, the department had changed its degree offering from aeronautical
engineering to aerospace engineering, in keeping with the rapid innovative advances occurring in space
flight. In 1977, the bachelor’s program in Aerospace engineering got its premier accreditation from ABET
and has maintained accreditation to this day.

Until 1989, Parks College continued its tradition of providing undergraduate education on a trimester
system, enabling a student to earn a bachelor’s degree in about three years. However, the trimester system
and the related teaching commitments left little room for faculty to actively pursue scholarly activity. A
new electrical engineering program was started in 1987 and received ABET accreditation in 1989. With
the addition of a new engineering program, an increased focus on research, and the general momentum
created by the administration to bring Parks College in line with the “main campus’ of Saint Louis
University, Parks College transitioned from a trimester to a semester system beginning fall 1989. During
the early 1990's the central administration at Saint Louis University made the decision to move the Parks
College campus from Cahokia to the Frost campusin Saint Louis in order to reduce duplication of services
as well as integrating engineering and aviation into the main campus environment. The McDonnell
Douglas Foundation provided a generous gift of $4 million towards the construction of a new building east
of Fitzgerald hall, along Lindell Boulevard. The ground-breaking ceremony took place in April 1995 and
McDonnell Douglas Hall was formally dedicated on September 27, 1997, shortly after opening for the new
academic year.

Noting a decline in enrollment in Aerospace Engineering during the early 1990’s, the faculty proposed a
new bachelor’s program in mechanical engineering to broaden the engineering offerings at the time and to
build on existing expertise. After formal approvals from various committees, the College started offering
the bachelor’s degree program in mechanical engineering in fall 1995. The BSME program received initial
ABET accreditation in 1997. Another new program, biomedical engineering, was beginning to be
discussed during the transition period to the main campus. With SLU’s medical school and the growing
interest in biomedical engineering the University approved the initiation of a biomedical engineering
program beginning in 1997. The program grew rapidly and required additional space given that the new
McDonnell Douglas Hall was already at capacity. The University invested in a building at 3507 Lindell
Boulevard, directly across from the main engineering building, and began building labs for teaching and
research purposes.

Since that time, additional engineering programs were added as the College continued to expand. The
Computer Engineering program was initiated in 2009 and the Civil Engineering program was initiated in
2010.
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As SLU looks forward to the challenges of this century, the leadership and faculty of Parks College of
Engineering, Aviation and Technology have continued to investigate new programs that would build on
past success and position the school for new opportunities.

B.3 Electrical Engineering

The Electrical Engineering degree program was started in 1987 and has been continuously accredited since
1989. The last genera review of the program was in the Fall of 2012. At the time of the 2012 review, the
Electrical Engineering degree included the bioelectronics option with two emphasis areas, Electrica
Engineering and Pre-Health.

B.4 Significant Changes Since the Last General Review in Fall 2012

All program changes listed below are described with respect to the academic catalog as they are published
on the university website. That being stated, the academic catal ogs contain a significant number of errors
which we articulate in the list below to help clarify the intended program changes.

We note that the university changed all course numbers from 3 digits in AY 15 to 4 digits in AY 16.
Although many of the course names and content remained the same, the course numbers, in some cases
look very different.

Academic catalog corrections:
» AY12, Electrical Engineering, thereis an open elective missing, total hours should be 126
* AY 12, Bioelectronics (BSin EE), the course CSCI145 is missing, total hours should be 126
» AY12, Biodectronics (Pre-Med), the course CSCI145 is missing, total hours should be 127
» AY 13, Electrical Engineering, there is an open elective missing, total hours should be 126
» AY 13, Bioelectronics (BSin EE), the course CSCI145 is missing, total hours should be 126
» AY 13, Bioelectronics (Pre-Med), the course CSCI 145 is missing, total hours should be 127
» AY14, Biodectronics (Pre-Med), total credits should read 130
» AY 15, Electrical Engineering, the course ESCI220 is missing, total hours should be 125
» AY15, Biodectronics (Pre-Med), total credits should read 127
» AY 16, Electrical Engineering, the course ESCI2300 is missing, total hours should be 125
» AY16, Biodectronics (Pre-Med), total credits should read 127
» AY17, Electrical Engineering, the course ESCI2300 is missing, total hours should be 125
» AY17, Biodectronics (Pre-Med), total credits should read 127

Major Program Changes since the last major review in 2012:

TABLE 0.1 Mgjor course changes since the last review.

Academic

Year Program Program Change Rationale

Ay |EEadthewoly  ge
concentrations
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TABLE 0.1 Magjor course changes since the last review.

Academic
Year

Program

Program Change

Rationale

AY14

EE

CSCI1145 reduced from4to 3
credits

Course change by Computer Science

Bioelectronics
(EB)

deleted CSCI145
added BME200

BME200 and CSCI145 are both program-
ming courses. BME200 was deemed more
appropriate for the subsequent required BME
courses and electives.

added MATH311

Thiscourseisrequired to address adeficiency
in linear algebra knowledge for engineering
core and elective courses.

BI0O302 was reduced from 4

Course change by Biology

creditsto 3 credits
BME200 and CSCI145 are both program-
deleted CSCI145 ming courses. BME200 was deemed more
Biodectronics added BME200 leprc_)prlatefor the required BME courses and
Pre-Health) ectives.
( added CHEM 342, CHEM 343, | Change in requirements for the Pre-Health
CHEM344, CHEM 345 suggested course list.
To reduce the overall hoursfor the curriculum
deleted BME415 to compensate for the added Organic Chemis-
try courses.
The is abusiness writing course that was
deleted ENGL400 deemed unnecessary due to the ENGL 190
EE regquirement.
ESCI220, thermodynamics, was added to

AY15 added ESCI220 support an understanding of issues related to
high-speed electronics, ECE331.

Bioelectronics The is abusiness writing course that was
(EE, Pre- deleted ENGL 400 deemed unnecessary due to the ENGL 190
Health) reguirement.

AY 16 E(En?:nei ttr';(tei glr\:s éALﬁgg&g{; Zogir;snumbers University-wide course numbering change.
Mathematics dropped the MATH4880, Proba-
bility and statistics for engineers, and

AY17 EE and the two | deleted MATH4880 replaced it with atwo course sequence, a sta-

concentrations

added MATH3850

tistics course and a probability course. The
statistics course, MATH3850, was added to
address this aspect of the curriculum.
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TABLE 0.1 Magjor course changes since the last review.

Academic

Year Program Program Change Rationale

MATH3850 is a pure statistics course and
does not include sufficient probability theory
background. ECE3052 was created to
address both probahility theory and statistics
and includes a strong engineering flavor.
Electrical Engineering students were histori-
cally allowed to take the BME4600 without

EE and the two | deleted MATH3850
concentrations | added ECE3052

AY18 Bioelectronics | deleted BME4600 having the prerequisites. Recent changesto
(EE) added another BME elective | this course made this exemption no longer
reasonable so it was swapped out for an elec-
tive.
deleted the Social & Behav- | The PSY 1010 and SOC1100 were suggested
Biodlectron ioral science requirement, courses for the Pre-Health program so they
('sreeljgt‘;gs added PSY 1010 and SOC1100 | were added.
deleted BMEA050 This course was eliminated to keep the total
number of hoursin this concentration at 127.
C. Options

The Electrical Engineering degree can be achieved with a concentration in bioelectronics with either an
Engineering or Pre-Health emphasis. The concentration is noted on the student diploma but is not
indicated on the degree conferred.

The bioelectronics concentration includes courses in Biomedical Engineering and is designed to give the
student background necessary to work on electrical systems that relate to electricity in the human body,
such asthe brain.

The Pre-Health emphasis area of the bioelectronics concentration satisfies the requirements for the SLU
medical scholars program to prepare the student for continued education into medicine, dentistry,
optometry, podiatry and veterinary medicine. For more information about this program, please see the
following URL:

https://www.sl u.edu/schol ars/medical-schol ars/overview.php
D. Program Delivery Modes

The Electrical Engineering Program is offered during typical day business hours from 8:00am till 5:00pm
on Monday through Friday with courses offered in the traditional lecture/laboratory style. Occasionaly a
courseis offered in the evening. Thereis no significant distance education or web-based component to the
program.

E. Program Locations
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The Electrica Engineering program is offered on the Frost Campus of Saint Louis University. The
Department is housed in McDonnell Douglas Hall at 3450 Lindell Blvd., St. Louis, MO 63103. Most
courses and laboratories are taught in this building with a few courses taught in nearby buildings on
campus.

The first two years of the degree program are also offered on the international campus of Saint Louis
University in Madrid, Spain. The students have the option to transfer to the Frost Campus of Saint Louis
University after completing the first two years at the Madrid Campus.

F. Public Disclosure

The Electrical Engineering Program Education Objectives (PEOs), Student Outcomes (SOs), annua
student enrollment and graduation data are posted on the university website at URL :

https.//www.slu.edu/parks/about/accreditation.php
G. Previous Evaluation Deficiencies, Weaknesses or Concerns

The Electrical Engineering program was visited during September 24 — 26, 2012. The evaluation cited 2
weakness and one concern as stated below.

Program Weaknesses
Criterion 2. Program Educational Objectives

This criterion states that the program must have program educational objectives that
are broad statements that describe what graduates are expected to attain within a few
years of graduation. The current program educational objectives are not in alignment
with this definition, since they are framed in terms of the program's mission rather
than in terms that focus on the graduates. Thus, the program lacks strength of
compliance with this criterion.

Criterion 4. Continuous Improvement

This criterion requires that a program must regularly use an appropriate, documented
process for assessing and evaluating the extent to which the student outcomes are
being attained. The process for the electrical engineering program, while being
thorough and comprehensive, lacks a clear and distinct connection between data
collected at the course level and ultimate evaluation of student outcomes. Further, the
student outcomes containing multiple characteristics have not been broken down into
their constituent parts. The process does not yield information with enough fidelity to
determine the extent to which the student outcomes are being attained. Therefore, the
program lacks strength of compliance with this criterion.

This criterion also requires that a program must regularly use an appropriate,
documented process for assessing and evauating the extent to which the program
educational objectives are being attained. Program educational objectives are broad
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statements that describe what graduates are expected to attain within a few years of
graduation. The process for the electrical engineering program currently uses faculty
course surveys, student self-evaluations, industrial advisory board reviews, senior exit
surveys, and alumni surveys. While some of the sources of information are
appropriate and effective for evaluating the extent to which the program educational
objectives are being attained, faculty course surveys, student self-evaluations, and
senior exit surveys are gathering information from and about current students, not
graduates within a few years of graduation. If the program would choose to focus on
using only these three inappropriate tools in the future, compliance with this criterion
would be jeopardized.

Program Concern
Criterion 8. Institutional Support

Criterion 8, Institutional Support, requires that resources must be sufficient to acquire,
maintain, and operate infrastructures, facilities, and equipment appropriate for each
program. At present, it appears that resources are adequate to support the electrical
engineering program. However, budget reductions have adversely affected the
library's ability to maintain subscriptions to all technical journals required to support
this program. If this budgetary restriction is not removed, the electrical engineering
program may cease to have access to the full spectrum of technical information
necessary to ensure quality of the program. Therefore, future compliance with
Criterion 8 may be jeopardized.

In response to these Weaknesses and Concerns, the Electrical Engineering faculty met to redefine the
PEO'’s and received Industry Advisory Board feedback and also to lay out a roadmap to take corrective
action for the process of continuous improvement. The roadmap was subsequently implemented over the
next 3 years.

In addition, the library budget was amended by the university to address the Institutional Support concern.

The final statement from ABET, dated August 14, 2013, states that the 2 weaknesses and the concern were
removed.
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CRITERION 1. STUDENTS

For the sections below, attach any written policies that apply.
A. Student Admissions

Admission requirements to Parks College of Engineering, Aviation and Technology degree programs are
based on a combination of secondary school grades, college admission test scores, co-curricular activities
and attempted college course work, as well as other indicators of the applicant's ability and character. This
process respects the non-discrimination policy of the University and is designed to select a qualified,
competent and diverse student body with high standards of scholarship and character, consistent with the
mission of the University. In addition to the general admission and matriculation requirements of the
University, Parks College engineering programs have the following additional requirements.

1. Minimum cumulative 3.0/4 high school grade point average for freshmen applicants and
2.70 college grade point average for transfer applicants.

2. ACT composite score of 24 or higher, or SAT composite score of 1160 or higher (ACT
subscores minimums = English 22, Mathematics 24, Reading Comprehension 22, Scien-
tific Reasoning 22; or SAT Math subscore 620.)

3. Fifteen units of high school work: Three or four units of English; Four or more units of
Mathematics to include Algebra |l and 11, Geometry, and Pre-calculus; Three or four units
of science to include General Science, Introduction to Physical Science, Earth Science,
Biology, Physics, or Chemistry; Two or three units of Social Sciences to include History,
Psychology, or Sociology; and Three units of electives.

Admissions decisions for students that are deficient in GPA or ACT/SAT scores will be sent to the
University Admissions Committee for full review of the student’s application materials. Recommendations
will be made for admit, admit on probation, admit conditional upon successful completion of the first-year
bridge program, or deny.

A TOEFL or IELTsis required for International applicants. Minimum scores for academic admission are
550 for TOEFL PBT, 80 for TOEFL IBT, and 6.5 for IELTS. Minimum scores for conditional admission
are 480 for TOEFL PBT, 55 for TOEFL IBT, and 5.5 for IELTS. If it is determined that additional English
studies are necessary, students may be required to take the appropriate English as a Second Language
(ESL) and English for Academic Purposes (EAP) courses prior to, or concurrent with, enrolling in the
University's academic programs. When the minimum language requirements are met, INTO SLU and
Parks College jointly determine the conditions of release to the academic program.

B. Evaluating Student Performance

B.1 Registration Advising

All students are required to identify the courses they plan to take, and then, meet with both an Academic
Advisor and a Faculty Mentor each semester. Students are expected to track their own progress; however,
the Academic Advisor also tracks each student’s progress during registration advising meetings using a
degree flow sheet. Additionally, the Academic Advisor:
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* Reviews the student's course selections,

» Checks official transcript and satisfaction of pre-requisites;

» Considers the student's demonstrated ability to be successful in a certain number of credit hours;
* Reviewsthe student's next steps towards graduation;

 Discusses potential issues and concerns; and

» Providesreferralsto campus resources

Depending on the student's classification and professional goals, the Faculty Mentor:

» Answers gquestions and concerns about upcoming classes

» Offersadvice on upper-level program electives to take based on the student's professional goals

» Explains course details beyond the course description

 ldentifies faculty areas of expertise and research

* Initiates discussions on trends, discoveries and developments in the student's field(s) of interest

» Assists student in planning for future experiential learning opportunities, including internships,
cooperative education (co-op), research, involvement and service

» Providesinsight for the student's post-baccal aureate pursuits

B.2 Degree Audit

Academic Advisors and students conduct a path-towards-degree check every semester when they meet for
course registration. This check is also completed after final grades are submitted to ensure students have
satisfied al prerequisites for their upcoming semester. Additionally, aFinal Year Curriculum (FYC) Planis
completed by the student for their registration meeting with their Academic Advisor for the senior year
first semester. Thisform goes through a thorough check by the student’s Academic Advisor for tracking of
the student’s progress during the final year. Prior to awarding degrees, the entire transcript, including the
final year, is reviewed by the Assistant Dean of Academic Affairs. Students may use the current degree
audit system through Banner to identify their course requirements; however, the Banner degree audit will
likely be replaced by a new upgraded software by August 2018.

B.3 Permission Forms

Permission forms are used to track degree requirement substitutions and waivers, prerequisites/corequisite
waivers, courses taken off campus, course registration approval, and registration changes. In addition to
the student's signature, these forms sometimes require the signatures of the student’s Faculty Mentor,
Academic Advisor, Department Chair and/or Assistant Dean of Academic Affairs. All of these forms are
kept in the student’s official academic file in the advising office and on WebXtender, the University's
secure electronic filing software.

B.4 New Student Check-Up Meetings

All new students, including freshnmen and transfer students, are asked to meet with their Academic Advisor
in week four or five of their first semester. Advisors inquire about adjustment to classes, housing, social
interactions, study habits, eating habits, sleep schedules, homesickness, etc. Students are directed to
appropriate resources and given assistance with any areas of concern.

B.5 MAP-Works
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During week nine of the first semester, new freshmen are asked to complete an online survey called MAP-
Works which measures adjustment, integration, academic habits, etc. Advisors meet with students who
have system identified warning signals and use the survey results to guide the conversation. The Division
of Student Development, including Housing and Resident Life staff, University Counseling and Student
Success Coaches, al'so use this system to see how students are adjusting to college. MAP-Works facilitates
conversations between the Academic Advisor and the Division of Student Development, allowing
additional student services offices to be a part of the conversation when necessary. Additionally, for all
students enrolled in the University’s freshman success course, University 101, the course instructor is
required to monitor MAP-Works and schedule individual appointments with students to discuss results.
Like the Banner degree audit system, MAP-Works will likely be replaced by a new upgraded software near
August 2018.

B.6 Early Warning System

Faculty may initiate an Early Warning within the Banner system, which is used to alert the Academic
Advisor and Faculty Mentor to classroom behavior or academic performance issues. Academic Advisors
contact the student to discuss the situations and then follow up with the Faculty Mentor and instructor.

B.7 Midterm and Final Grade Checks

The Academic Advisors pull reports which list al students with a deficient midterm or final grade,
including marks of C- D, F, W, and | for incomplete. Academic Advisors review these reports and contact
students with deficient midterm grades to discuss various resources and strategies for improvement. When
final grades are concerning, Advisors will contact students to discuss adjustments to the next semester
courses. Special attention is paid to mathematics courses given the importance of solid skills needed to
move forward in engineering.

B.8 Academic Probation & Supervisory Status

There are two layers of formal programming for students in academic trouble. First is Supervisory Status
which applies to students whose cumulative GPA is above 2.00 but semester GPA falls below 2.00.
Supervisory status catches students who are just recently experiencing academic difficulty. At a minimum,
these students are required to meet with their Academic Advisor at the start of the semester and
immediately following the posting of midterm grades. These meetings are to assess the reasons for the
student’s poor performance and discuss strategies for improvement and campus resources.

Students who have a cumulative GPA below 2.00 fall into Academic Probation Status. These students must
return their cumulative GPA to 2.00 within two semesters or risk dismissal from the University. They are
required to meet with their Academic Advisor at a minimum of twice per semester and must sign a contract
agreeing to certain terms. The Academic Advisor has the authority to place requirements on a student such
as mandatory tutoring or career counseling, weekly or monthly advising meetings, required time
management exercises, etc. If a student makesimprovement but falls just below the level required to return
him or her to good standing, the Academic Advising Office may allow the student an additional semester
on academic probation.

Students who wish to change their mgjor out of engineering but have a cumulative GPA below 2.00 are not
permitted to make formal change to another SLU college/school according to University rules but will be
informally advised by the program they wish to change to so they may take courses appropriate toward that
program. Once the cumulative GPA returnsto 2.00, the student may apply for a change of major.
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Students may be dismissed for failing to return to good standing (2.00 cumulative GPA) within two
semesters or if they have a cumulative deficiency of 15 or more points. Dismissal decisions are made by
the Academic Advising Office and may be appeaed to the Assistant Dean of Academic Affairs.

C. Transfer Sudentsand Transfer Cour ses

In addition to the general admission and matriculation regquirements of the University, transfer students
applying to al engineering programs in Parks College must have a minimum cumulative 2.70 college
grade point average. Admissions decisions for students that have a GPA below 2.70 will be sent to the
university Admissions Committee for full review of the student’s application materials. Recommendations
will be made for admit, admit on probation, admit to the first-year bridge program, or deny.

Transfer students are required to submit an official transcript from all institutions attended. International
students should submit English translations of the transcript and course descriptions for all courses taken,
or may submit their documents to Educational Credential Evaluators (ECE) or World Education Services
(WES) for transfer credit evaluation.

C.1 Transfer Credit Rules

» SLU will only accept for transfer courses with a grade of C or higher.

» Students must complete a minimum of 30 of the final 36 credit hours at SLU or an approved Study
Abroad program in order to graduate.

» SLU reserves the right to reject the transfer of any course for which the University has no equiva
lency.

C.2 Transfer Evaluation Process

» Thetransfer evaluation process will begin upon official admission to SLU.

» Transfer courses are evaluated by the college or department that would teach the course at SLU. For
example, math courses are evaluated by the Math Department, electrical engineering courses are
evaluated by the Electrical & Computer Engineering Department, and business courses are evalu-
ated by the Business School.

» Once evaluated, the course is added to the official SLU transcript. When all the courses are articu-
lated, the Office of Admissions will send a letter outlining the credits awarded and the student may
view the accepted credit in Banner.

Current students who wish to take courses for their degree requirements at another institution must submit
a Petition for Off-campus Enrollment prior to enroliment in the other institution. This will alow SLU to
review the course to make sure it is acceptable for transfer before the student takes the course. The same
transfer credit rules outlined above apply to current students.

C.3 Degree Planning

Degree Planning is the process of determining how past courses will apply to degree reguirements and
creating a semester-by-semester plan to complete al degree requirements in order to graduate. It is
imperative that all coursework is evaluated for transfer to SLU prior to degree planning. The Academic
Advisor, in conjunction with the Department Chair who oversees the academic program, will review the
transfer courses awarded to the student to determine how they will apply to the academic program
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requirements. In some cases, a transfer course will be similar to a degree requirement but not an exact
match and the Department Chair may grant a degree requirement substitution.

For example: The English Department accepts a transfer course as ENGL 1900. This is the official entry
on the SLU transcript. The Department Chair decidesto accept ENGL 1900 as a substitute for the student’s
degree requirement of ENGL 1920. ENGL 1900 remains on the transcript as a transfer course but a
substitution form is placed in the student’s academic file noting a substitution for ENGL 1920.

The Department Chair and the Academic Advisor will help determine the remaining degree regquirements
and plan for future semesters to make sure the student can complete the degree in a timely fashion. This
process begins during orientation.

D. Advising and Career Guidance

All students are assigned a professional Academic Advisor and a Faculty Mentor from orientation to
graduation. The Academic Advisor represents the college or speciaty unit for which the student is
enrolled. Academic Advisors have a master’s degree, usualy in student affairs, higher education or
counseling, and participate in continuous training and development. Academic Advisors micro-counsel
students on academic and personal issues, recommend and refer students to resources, assist with the
transition to college, and carry out retention efforts for the university. There are three Academic Advisors
serving approximately 260 Parks College students each.

Faculty Mentors are assigned within each major and minor a student is studying. The Faculty Mentor helps
students identify academic and career goals within their field of interest, discuss courses and activities such
as research or internships which will help them reach their professional goals, and understand the process
of selecting and applying to graduate schoal.

Students are required to meet with both their Academic Advisor and Faculty Mentor each semester. Using
their degree flow sheet, students are responsible for identifying the courses they plan to take in the
upcoming semester. Students then meet with their Academic Advisor where the Advisor can help students
prioritize courses needed for multiple programs and help make sure they are on track towards graduation.
Advisors also prompt students to consider additional activities related to their particular class level such as
creating a resume, searching for internships, considering research experiences, attending career fairs,
getting involved with student organizations, etc.

Students meet with their Faculty Mentors to answer questions about upcoming classes, seek advice on
upper-level electives, learn faculty areas of expertise and research, and plan for future experiential learning
opportunities, including internships, co-ops, research, involvement and service, based on the student's
professional goals.

Engineering students also have the opportunity to work with a Career Services Development Specialist
who speciaizes in the engineering career field. The Career Development Specialist visits many freshmen
classes to introduce Career Services and is frequently invited to junior and senior level courses to discuss
resume writing, job searches, and networking. The Career Development Specialist also conducts
individual appointments to offer one-on-one assistance and hosts office hours within the college where
students can visit for quick questions or resume and cover letter reviews. Students have access to a variety
of resources through Career Services, including:

» Handshake, an online job and internship/co-op database
» Career Spots, informational videos for job searching, internships/co-ops and career readiness
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* InterviewStream, webcam recorded job interview practice which offers students feedback for
improvement prior to participating in real-life employer interviews

» GoinGlobal, international career resources including worldwide job openings, internships, industry
profiles and industry-specific career information

» SLUVisors, an online mentoring platform that matches students with SLU alumni to assist them
with questionsin their career search

E. Work in Lieu of Courses

Engineering students are encouraged to participate in at least one internship or co-op experience. Students
can register the experience for 0-3 credit hours per semester but the credit does not always count toward
degree requirements. Any student registering an internship or co-op experience for 0-3 credit hours must
complete the minimum of a two-page Learning Agreement at the beginning of the semester outlining their
goals for the experience and a 4-5 page reflection paper at the end of the semester demonstrating how they
met their goals. The supervisor also completes a Performance Evaluation at the end of the semester.
Students registered for 1-3 credit hours will receive a grade on the normal A-F scale and the grade will
affect the GPA. Students registering for zero credit hours must complete the same paperwork but will only
receive agrade of Satisfactory or Not Satisfactory, with no effect on the GPA.

Although we do not have aformal co-op program, students are guided through the internship/co-op search
process by Career Services and the internship/co-op registration process by their Department Chair. Every
effort is made to assist students who will be out of classes for a semester or longer due to an internship or
co-op experience to ensure they will not lose additional time toward graduation. If a course, needed for
graduation, is only offered in a semester the student is gone, students sometimes have the choice of
registering for the course as an independent study.

F. Graduation Requirements

During the last semester of junior year, students are asked to complete the Final Year Curriculum Plan and
meet with their Academic Advisor for approval. The plan lists all remaining degree requirements and the
semester each will be taken. The plan is kept within the Academic Advising Office in the student's
permanent file. During advising for the final semester before graduation, the Final Year Curriculum Planis
used as a guide to make sure the student is on track to graduate. Any deviations are noted on the plan. The
student's Academic Advisor conducts a check at the beginning of the final semester to make sure there
aren't any outstanding issues or questions. After final grades are submitted, the Assistant Dean of
Academic Affairs does one final check to make sure all requirements are met, grades awarded, and transfer
credit submitted.

G. Transcriptsof Recent Graduates

At the visiting team request, the program will provide transcripts for recent graduates of their choice along
with any needed explanation of how the transcripts are to be interpreted. These transcripts will be
requested separately by the Team Chair.
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CRITERION 2. PROGRAM EDUCATIONAL OBJECTIVES

A. Mission Satement

A.1 University Mission Statement

Initially created in 1991 and revised in 2008, the official Mission Statement of the University as approved
by the Board of Trusteesis asfollows:

The Mission of Saint Louis University isthe pursuit of truth for the greater glory of God and for the service
of humanity. The University seeks excellence in the fulfillment of its corporate purposes of teaching,
research, health care and service to the community. It is dedicated to leadership in the continuing quest for
understanding of God's creation and for the discovery, dissemination and integration of the values,
knowledge and skills required to transform society in the spirit of the Gospels. As a Catholic, Jesuit
university, this pursuit is motivated by the inspiration and values of the Judeo-Christian tradition and is
guided by the spiritual and intellectual ideals of the Society of Jesus.

In support of its mission, the University:

» Encourages and supports innovative scholarship and effective teaching in al fields of the arts; the
humanities; the natural, health and medical sciences; the social sciences; the law; business; aviation;
and technology.

» Creates an academic environment that values and promotes free, active and origina intellectual
inquiry among its faculty and students.

» Fosters programs that link University resources to local, national and international communities in
collaborative efforts to alleviate ignorance, poverty, injustice and hunger; extend compassionate
careto theill and needy; and maintain and improve the quality of life for all persons.

» Strives continuously to seek means to build upon its Catholic, Jesuit identity and to promote activi-
tiesthat apply itsintellectual and ethical heritage to work for the good of society as awhole.

» Welcomes students, faculty and staff from al racial, ethnic and religious backgrounds and beliefs
and creates a sense of community that facilitates their development as men and women for others.

» Nurtures within its community an understanding of and commitment to the promotion of faith and
justice in the spirit of the Gospels.

» Wisely allocates its resources to maintain efficiency and effectiveness in attaining its mission and
goals.

A.2 Electrical Engineering Mission

Within the context of Saint Louis University and Parks College of Engineering, Aviation, and Technology,
the mission of the Electrical Engineering program is to prepare graduates to enter into a graduate program
or aproductive electrical or computer engineering-related profession.

B. Program Educational Objectives

The undergraduate program is designed to meet the following specific objectives in order to fulfill the
departmental and Institutional missions.
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» Our graduates will have acquired advanced degrees or are engaged in advanced study in engineer-
ing, business, law, medicine, or other appropriate fields.

» Our graduates will have established themselves as practicing engineers in electrical, computer or
related engineering fields.

» Our graduates will be filling the technical needs of society by solving engineering problems using
Electrical or Computer engineering principles, tools, and practices.

The program Educational Objectives are published in the following places:

» The ECE Department website at URL:
https.//www.slu.edu/parks/about/accreditation.php
» The AY 18 Academic Catalog which can be found at URL :
http://www.slu.edu/services/registrar/catal 0og/20172018.html
under the link Engineering, Aviation and Technology, Parks College of
» The bulletin board outside the Engineering Department office

C. PEO Consistency with the Institutional Mission

The University Mission isdriven by “the pursuit of truth for the greater glory of God and for the service of
humanity.” The College and departmental Mission statements fulfill the overall institutional mission
through the preparation of students as engineers, leaders, and citizens. By its very definition, engineeringis
the application of science, math and technology to problems related to the needs of society.

Regarding the first Program Educationa Objective, our program instillsin graduates the desire to continue
their development as individuals and to contribute to society. The electrical engineering program seeks to
devel op the foundations necessary for continued learning and growth through further education.

Regarding the second Program Educational Objective, our program develops students with the skills
necessary for success in their chosen career. The program graduates will enter industry and receive
promotions, while still others will make contributions to society through their work or service to the
community.

Regarding the third Program Educational Objective, we believe that engineering and problem solving
skills combined with the ethical and social foundations of a Jesuit education trand ate to success in awide
range of careersin Electrical engineering, science, business, law, medicine, and research.

Overadl, the Jesuit tradition of “Magis’ calls our graduates to aways give “more’. Our graduates are
prepared with the skills, knowledge, leadership, judgment and values developed through our program.
They are committed to giving more to their family, community, and profession. If the program educational
objectives are achieved then the program will produce graduates who are successful professionals and
good engineering problem solvers. That is, the program will provide a quality education based on expert
knowledge that enables its graduates to be successful problem solvers in a global society. The program
educational objectives are consistent with ... for the discovery, dissemination and integration of the
values, knowledge and skills required to transform society...” of the mission of the Saint Louis University.

D. Program Constituencies

The program has three primary constituents: the program students, the program faculty, and the employers
of the program alumni. Two additional constituents are the Industry Advisory Board, and prospective
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students along with their parents. The assessment process relies on contributions from all constituents
athough the role of implementing the assessment and revision process is understandably a faculty
responsibility. The program educational objectives are designed to satisfy the needs of al the constituent
groups as outlined below.

Sudents: This group represents the current students within the program. These students contribute to the
assessment process through the use of data generated in courses, course evaluations, senior exit surveys,
and Town Hall meetings.

Faculty: The departmental faculty members are responsible for ensuring the success of the undergraduate
ECE program. These responsibilities include implementing the process of assessment and revision of
program objectives and outcomes in collaboration with larger constituent body.

Alumni: This group consists of the graduates of the Electrical Engineering program. Their contributions
include completion of departmental, college and university surveys, representation on externa review
boards, and direct communications with the Department.

Industrial Advisory Board: Team of dedicated alumni, members of local industry and potential employers
provide valuable insight and advice in improving the program and the assessment process to continually
improve the department’s mission, goals and objectives.

Parents and prospective students (Informal): The PEOs are discussed with prospective students and their
parents, as requested, so they can assess whether our program meets their future career plans. This
information is important for them to make informed decisions that lead to a successful career.

E. Processfor Revision of the PEOs

The assessment process relies upon feedback from all constituent groups regarding the program objectives
and outcomes. The program educational objectives represent a long-term feedback loop (3+ years) while
outcome assessments are more readily evaluated on a 3 year cycle.

Our approach to assessment is designed to meet the needs of the Electrical Engineering program; Parks
College of Engineering, Aviation and Technology (Parks); Saint Louis University (SLU); and our national
accreditation organization, the Accreditation Board for Engineering and Technology (ABET). The
following assessment tools are elements of the process to ensure that program graduates meet the program
educational objectives.

» Faculty Review

» Senior Exit Surveys

*  Student townhall meetings
Industrial Advisory Board Review
e Alumni Survey

While there are some quantitative measures involved in the process, e.g., survey results, the main process
is centered on establishing a dialog with the primary constituent bodies. The discussions conducted
regarding the program objectives are designed to promote an open dialogue of program goals and
direction.

E.1 PEO Assessment Schedule

The PEOs are evaluated as part of the senior exit survey, the graduating student townhall meetings,
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industry advisory board surveys and alumni surveys. The table below summarizes the scheduling of
constituent input to the PEOs. .

TABLE 2.1 Summary of Constituent Input to PEOs.

Input Method Schedule Constituent

Alumni Survey Every 2 years Alumni 1-5 years out
Senior Townhall meeting Annually Graduating Students
Graduating senior survey Annually Graduating Students

Industry Advisory Board Approximately every 2 years

Industrial representatives,
Employers, Alumni

Department Meetings Frequently - At least 4 times per year | Program Faculty

Parents and Prospective stu-
dents (informal) students

As needed Parents and prospective

Results from these surveys are kept on the department ABET website.

The Electrical Engineering faculty review and discuss the information gathered from these constituencies
during final exam week of each spring semester in order to determine if changes need to be made. Since
these PEO's were first developed in Spring of 2013, they have not changed because no constituent group
has indicated that changes need to be made.

E.2 PEO Assessment Data

Since our last ABET general review in 2012, these instruments have been collected at the following times
and dates:

Alumni Survey, annually (Dean’s office)
Industry Advisory Board, Spring 2013, online survey

Industry Advisory Board, April 8th, 2016 at 5pm, MDD Room 2101 (Dinner, tour of facilities, pre-
sentations and ABET discussions)

Industry Advisory Board, May 2018, online survey

Senior Townhall meeting, 5/8/2017 at 4pm, MDD1074 (Senior Design Lab), 14 students
Senior Townhall meeting, 4/30/2018 at 3:30pm, MDD1074 (Senior Design Lab), 12 students
Department meetings, these are regular and ongoing, at least 4 per year

Parents and prospective students, these are as needed and occur sporadically
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CRITERION 3. STUDENT OUTCOMES

The Student Outcomes (SO) were mutually agreed upon after discussions by the ECE faculty during the
AY 13 academic year. These student outcomes were adapted from the ABET a-k student outcomes.

The Parks College Electrical Engineering ABET report from the 2012 visit listed three additional Student
Outcomes, (I) (m) and (n), however since ABET no longer requires these and the faculty feel that these are
covered by the existing (a) through (k), they were dropped from the assessment process.

A. Sudent Outcomes

The Electrical Engineering program requires the 11 student outcomes (SO) as required by the EAC criteria
which is stated in the document Criteria for Accrediting Engineering programs, for the academic year
2017-2018 on pp. 4 and 5. The SO (b) has been split into (b.1) and (b.2) to make it easier to define and
measure. The SO'srequired for the Electrical Engineering program are given in the table below. .

TABLE 3.1 Student Outcome descriptions.

Description

@

an ability to apply knowledge of mathematics, science, and engineering

(b.1)

an ability to design and conduct experiments

(0.2)

an ahility to analyze and interpret data

(©)

an ability to design a system, component, or process to meet desired needs within realistic con-
straints such as economic, environmental, social, political, ethical, health and saf ety, manufac-
turability, and sustainability

(d)

an ability to function on multidisciplinary teams

()

an ability to identify, formulate, and solve engineering problems

(f)

an understanding of professional and ethical responsibility

(9)

an ability to communicate effectively

(h)

the broad education necessary to understand the impact of engineering solutionsin a global,
economic, environmental, and societal context

(i)

arecognition of the need for, and an ability to engage in life-long learning

()

aknowledge of contemporary issues

(k)

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

These outcomes are published in 3 places: (1) the Parks website, (2) the academic catalog, and (3) the
Department office bulletin board in the McDonnell Douglas main hallway. The Parks website can be
found at URL:

https://www.sl u.edu/parks/about/accreditati on.php

and the university academic catalog can be found at URL:

http://www.slu.edu/services/registrar/catal og/20172018.html

B. Relationship of Student Outcomesto PEOs
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To be an effective engineer requires that the student achieve some level of proficiency in al the Student
Outcomes (SO). Since each Program Educational Objective (PEO) relates in some way to post graduation
work in the full capacity of engineering research or practice, it follows that every SO must relate to each
PEO, otherwise it would beirrelevant and unnecessary. Therefore, the SO’s relate to the PEO’s according

to the following table.
TABLE 3.2 Student Outcome mapping to the Program Educational Objectives.

Student Outcome

a bl b2 c d e f g h i j k
PEO #1 X | X | X[ X | X | X | X ]| X | X | X|X]X
PEO #2 X[ X[ X | X | X | X | X | X | X ]| X ]| X|X
PEO#3 | X | X | X | X | X | X | X | X | X | X | X | X

In summary, every SO relates to each PEO.
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CRITERION 4. CONTINUOUSIMPROVEMENT

A. Sudent Outcomes
This section describes the assessment process and results for the Student Outcomes (SO).

A.1 Student Outcome Assessment Process

At the time of our last ABET general review in 2012, the Electrical Engineering continuous improvement
process required further refinement. The department developed and put forth a document that established
aroadmap for devel oping and implementing the process over the course of several years. During thistime,
the assessment process was developed at the same time course materials were collected and informally
evaluated.

The following figure describes the continuous improvement process as conceived by the faculty. The first
step in the process was to break down each SO into smaller conceptual parts, which we refer to as
indicators, that are more easily defined and measured using course materials. The complete set of current
indicators are given in subsections to follow. These indicators were initially developed in the spring of
2013 as part of implementing the roadmap, however they have since been modified primarily for clarity.

[ ABET Outcome | ( ABET Review |

1 ‘
Define Outcome Review Outcome '
Indicators Indicators ;
| |
Identify Coursesto Review Coursesto }
Measure Indicators Measure Indicators ‘

Collect Course

Achievement

|
| dentify Curriculum}

Improvements

E
[ Assess Student }
E

'

Revise 1
Curriculum !

Curriculum Improvement Loop

FIGURE 4.1 Overview of continuous improvement process.

The indicators were then associated with various courses in the curriculum and, in most cases, specific
assignments were identified for measuring those indicators. In other cases, such as ECE3090 Junior
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Design and ECE4800/4810 Senior Design, evidence for those indicators were sought in collected materials
such as project notebooks, technical reports, and/or technical presentations. A complete list of the SO
indicators are given in subsequent subsections.

Each semester, course materials are to be collected and assessed to determine a quantitative measure of
how well the outcomes were achieved by a subset of students. For each assessment measure, six (6)
examples are selected at random and from those, three (3) are selected, one of which appears high (good),
medium (average), and low (below average). The three (3) sample materials are given a quantitative
measure of performance in relation to the SO for each indicator using a simple rubric. A complete list of
the SO indicator rubrics are given in subsequent subsections.

Each SO is assessed in one or more courses over a span of one academic year, on a 3 year rotating
schedule. At the end of an academic year in which an SO is evaluated, that SO is discussed at a faculty
meeting, typically in early May, to determine

» What improvements can be made to the program courses in order to enhance that outcome

» What improvements can be made to the assessment process itself, such as which course or which
material is used to assess that indicator.

Improvements to the program generaly relate to the modification of course material, changes to
prerequisites, and/or full course changes in the program curriculum. Improvements in the assessment
process itself can involve changing which courses are used to measure an indicator and/or which specific
material is collected and assessed. The decisions related to improving the process itself are focused on
improving the degree to which the collected data discriminates the student performance for a specific
outcome.

A.2 Student Outcome Assessment Materias

The assessment of each criteriais to occur every three years to give two complete assessments during a 6
year window. In this sense, the loop is closed twice each interim periods between ABET evaluations.
Since our process of continuous improvement for the 2012-2018 ABET cycle was developed during the
early part of this period, the loop was closed for each SO only once. In fact, according to our schedule,
SO'si, j, and k were not to be assessed and the loop closed until Spring 2019, however, those three SO's
were assessed at the end of the Spring 2018 semester so the loop could be closed on those as well.

The Student Outcomes (SO) are assessed in specific courses and generally with specific assignments in
those courses. Although the assessments occur in specific courses, al other major courses address, to
some degree, various SO’'saswell. A table showing the SO’sfor each course in the curriculum in givenin
the Criterion 5 section. The courses used to assess each SO is given in the following table.

TABLE 4.1 Course assessment matrix.

Course\ SO a |bl|b2| c d e f g h i i k
ECE1001 - ECE Intro | X
ECE2103 - Circuits |l Lab X X
ECE2206 - Digital Lab X
ECE3090 - Junior Design X | X X | X X X
ECE3130 - Semiconductors X
ECE3132 - Electronics Lab X X
ECE3151 - Linear SysLab X | X | X X X
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TABLE 4.1 Course assessment matrix.

Course\ SO a |bl|b2| c d e f g h i ]
ECE3226 - Microprocessors Lab X
ECE4800/4810 - Senior Design XX [ X | X | X | X[ X | X ]| X]|X|X

=~

There are afew courses that deserve special mention:

o ECE3090 Junior Design
e ECE3151 Linear Systems Laboratory
» ECE4800 & ECE4810 Senior Design 2-course sequence

The ECE4800 & ECE4810 courses are considered to be especially important because students are required
to demonstrate some degree of proficiency in engineering practice by carrying out an engineering design
with an engineering team consisting of peers. This is a two-course sequence, 3 credits per course, that
gpans one complete academic year (fall/spring) with the engineering team intact the entire year.

The ECE3090 course was originally introduced as a preparatory course for the Senior Design course to
give students an opportunity to practice some of the unique skills required in Senior Design, with the goal
of improving the outcomesin Senior Design. To this end, this course requires, in part, that a student group
develop an experiment to measure the internal resistance of abattery and to carry out that experiment. The
goal hereisto measure a specific set of SO’s. Furthermore, since this assessment tool is given each time
this course is taught, it provides away of comparing the performance of students across different years.

The ECE3151 course requires that student groups work project-based laboratories that have some degree
of open-ended requirements. For example, students are required to model systems, create calibration
functions, and look up information on their own to solve engineering problems, none of which necessarily
have unique solutions. This courseis used to measure specific SO’s.

A.3 Assessment Schedule

Each Student Outcome is assessed on a 3-year rotating schedule as shown in the figure below. Therearea
few aspects of this that need clarification. First, since the last ABET general review in 2012 required the
program assessment process to be refined, there are “develop” bubbles in the schedule. These indicate
semesters where SO indicators were developed and course materials were identified for evaluating those
indicators. By the Spring of 2015, the assessment process was fully devel oped, although the SO indicators
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continued to be refined and clarified.

AY13 AY14 AY15 AY16 AY17 AY18 AY19
A N A N A N A N N N A ~
ISIFISIFISIFISIFISIFISIFISI
_
H ] | 100
Develop Devel op Develop
SOabcd SOefgh SO: i, j, k
* * ‘ SO:a, b, c, d
‘ Modify Clams’ ‘ Modify Clams’ ‘ Modify Classes iollect gg;
SO:a,b, c,d SO: e f, g, h SO:i,j, k $Re\/8$ise/
i i Close Loop
\J
SO:a, b, c, d SO: e f,g,h SO: i, j, k SO: e f, g, h
Collect Data Collect Data Collect Data Collect Data
Assess Data Assess Data Assess Data Assess Data

Revise/
Close Loop

FIGURE 4.2 Student Outcome assessment schedule.

Second, each SO was initially to be evaluated on classes that spanned a Spring and following Fall, i.e. on a
calendar year basis. It was determined that it was best to assess course materials each semester but
spanning an academic year so that a given SO could be fully assessed at the end of the spring semester in
May. That iswhy the schedulejogsin the Fall 2017 semester.

The following table shows a list of which outcomes and indicators were scheduled to be assessed each
semester along with the courses from which assessment materials were to be collected. In an effort to be
fully transparent, during this period of time, only some materials were actually collected, and those that
were collected were only assessed qualitatively. The faculty did discuss, over the course of time, how to
improve the outcomes, but the assessment numbers given in this section were quantitatively assessed at the
end of the Spring 2018 semester. Moreover, the rubrics given in this section were devel oped in the Spring
2018 semester aswell.

TABLE 4.2 Assessment schedule by semester for AY 13 through AY 18.

Sem SO’s Courses Dev/Eval
S13 | ab,c,d developed
F13
ef.gh developed
a ECE2103, ECE3130, ECE4800/4810 evaluate
S14 b ECE3090, ECE4800/4810 evaluate
c ECE3132, ECE4800/4810 evaluate
d ECE3090, ECE4800/4810 evaluate
a ECE3151 evaluate
b ECE3151 evauate
Fl4 c N/A
d N/A
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TABLE 4.2 Assessment schedule by semester for AY 13 through AY 18.

Sem SO’s Courses Dev/Eval
i),k developed
e ECE3090, ECE4800/4810 evaluate
S15 f ECE1002, ECE4800/4810 evaluate
g ECE1002, ECE3090, ECE4800/4810 evaluate
h ECE4800/4810 evaluate
e ECE3151 evaluate
f N/A
F15 g ECE3151 evaluate
h N/A
[ ECE3090, ECE4800/4810 evaluate
S16 j ECE1001, ECE4800/4810 evaluate
k ECE2103, ECE3132, ECE3226 evaluate
[ ECE3151 evaluate
j N/A
k ECE2206 evaluate
F16 a ECE3151 evaluate
b ECE3151 evaluate
c N/A
d N/A
a ECE2103, ECE3130, ECE4800/4810 eval/close loop
S17 b ECE3090, ECE4800/4810 eval/close loop
c ECE3132, ECE4800/4810 eval/close loop
d ECE3090, ECE4800/4810 eval/close loop
e ECE3151 evaluate
f N/A
FL7 g ECE3151 evaluate
h N/A
e ECE3090, ECE4800/4810 eval/close loop
s18 f ECE1002, ECE4800/4810 eval/close loop
g ECE1002, ECE3090, ECE4800/4810 eval/close loop
h ECE4800/4810 eval/close loop

Going forward, the table below gives a projection of which course will be used to measure each SO for
each semester beginning with Fall 2018 and going through Spring 2024, covering the next 6 years. The
goal isto perform the assessment each semester and to close the loop each year at a meeting near the end of

final examsin May.

TABLE 4.3 Projected assessment schedule by semester for AY 19 through AY 24.

Sem SO Courses Dev/Eval
i |ECE3151 evaluate
F18 i |N/A
k |ECE2206 evaluate
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TABLE 4.3 Projected assessment schedule by semester for AY 19 through AY 24.

Sem | SO Courses Dev/Eval
i |ECE3090, ECE4800/4810 eval/close loop
S19 j |ECE1001, ECE4800/4810 eval/close loop
k |ECE2103, ECE3132, ECE3226 eval/close loop
Faculty “close-the-loop” meeting at the end of final examsin May.
a |ECE3151 evauate
b |ECE3151 evaluate
F19 c |N/A
d |N/A
a |ECE2103, ECE3130, ECE4800/4810 eval/close loop
0 b |ECE3090, ECE4800/4810 eval/close loop
¢ |ECE3132, ECE4800/4810 eval/close loop
d |ECE3090, ECE4800/4810 eval/close loop
Faculty “close-the-loop” meeting at the end of final examsin May.
e |ECE3151 evaluate
f [N/A
F20 g |ECE3151 evauate
h |N/A
e |ECE3090, ECE4800/4810 eval/close loop
o1 f |ECE1002, ECE4800/4810 eval/close loop
g |ECE1002, ECE3090, ECE4800/4810 eval/close loop
h |ECE4800/4810 eval/close loop
Faculty “close-the-loop” meeting at the end of final examsin May.
i |ECE3151 evaluate
F21 j |N/A
k |ECE2206 evaluate
i |ECE3090, ECE4800/4810 eval/close loop
S22 j |ECE1001, ECE4800/4810 eval/close loop
k |ECE2103, ECE3132, ECE3226 eval/close loop
Faculty “close-the-loop” meeting at the end of final examsin May.
a |ECE3151 evaluate
b |ECE3151 evaluate
F22 c |N/A
d [N/A
a |ECE2103, ECE3130, ECE4800/4810 eval/close loop
3 b |ECE3090, ECE4800/4810 eval/close loop
¢ |ECE3132, ECE4800/4810 eval/close loop
d |ECE3090, ECE4800/4810 eval/close loop

Faculty “close-the-loop” meeting at the end of final examsin May.
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TABLE 4.3 Projected assessment schedule by semester for AY 19 through AY 24.

Sem | SO Courses Dev/Eval

e |ECE3151 evauate
23 f IN/A

g |ECE3151 evaluate

h [N/A

e |ECE3090, ECE4800/4810 eval/close loop
4 f |ECE1002, ECE4800/4810 eval/close loop

g |ECE1002, ECE3090, ECE4800/4810 eval/close loop

h |ECE4800/4810 eval/close loop

Faculty meeting at the end of final examsin May.

The assessment process will include a meeting of the program faculty at the beginning of each semester,
the week before classes begin and a meeting at the end of each semester towards the latter part of final
exam week. At the beginning-semester meeting, the faculty will review the specific criteriato be assessed
in that particular semester and the specific assessment materials that will need to be collected by the end of
that semester in order to complete the assessment process. At the end-of-semester meeting, faculty will
bring materials to be assessed, those materials will be assessed by at least 2 faculty, and the results
discussed. If the end-of-semester meeting is at the end of the Spring semester, then faculty will also
discuss and determine whether curricular changes need to be made or whether the assessment instruments
need to be changed, effectively closing the loop. These meetings are intended to keep the faculty on track
to carry out the process of continuous improvement on aregular basis and in real-time.

During the 2018 academic year, these beginning-semester meetings and end-of-semester meetings took
placein August 2017, December 2017, January 2018, and May 2018.

In order to document the process, meeting minutes will be kept and those minutes will be documented on a
library-style website specific to ABET-related materials. All assessed materials, assessment quantitative
results, and curricular changes will be uploaded to the website. This website will be accessible to all
program faculty and all college administrators for regular dissemination and review of results. |If
assessment materials arein paper form and of reasonably small size such as laboratory reports, homework,
and tests, then those materials will be electronically scanned for upload to the website for ongoing
documentation.

With all ABET-related materials uploaded to a website, the opportunity exists to seek input on the
assessment process from other constituents, regardless of their proximity to Saint Louis or their personal
schedule since they can access the website at their convenience. Such constituents could include IAB
members and/or alumni. This will not substitute, however, for convening on-site IAB meetings every
other year for the purpose of constituent feedback.

A.4 Assessment Indicators and Rubrics

This section describes the indicators and corresponding rubrics that have been developed for each Student
Outcome (SO). The indicators are used to more easily define and measure an SO using course materials.
A complete list of indicators for each outcome is given in the tables below. These tables include the
courses where each outcome is evaluated along with a brief description of the material collected and
assessed.  We note that the ECE4800/4810 Senior Design course sequence, and to some degree the
ECE3090 Junior Design course, do not identify specific course material to be evaluated, rather evidenceis
gathered from the project notebooks, technical reports, and the technical presentations seeking evidence as
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defined in the rubrics.

Quantitative measures are assessed from these materials using a smple 3-level rubric as defined in the
following table. The rubric applied is different for each indicator and for each material being assessed and

TABLE 4.4 Generic indicator rubric.

Value Rubric

3 | Exceeds expectations
2 | Threshold expectations
1 | Doesnot meet expectations

is a subjective judgement as to how well a particular student work satisfies the indicator. The specific
interpretation of what constitutes, for example, Exceeds expectations is determined by the faculty
performing the assessment in the context of the course expectations and the specific material being
assessed. Specific rubrics for each indicator were developed for each of the 3 levels to better define that
subjective judgement for the purpose of providing consistent evaluations over the course of time.

It is not reasonable, nor necessarily beneficial, to assess every student work for a particular indicator,
especially when it involves assessing project notebooks and other large documents that can take
considerable time to read through. The process for selecting student work is rather simple. For each
indicator, 6 students are chosen at random and their work briefly scanned for content and ranked from
highest to lowest performance. The high, low, and one in the middle are chosen to perform a numerical
assessment as indicated in the rubric table shown above, which is recorded.

For example, the first indicator under SO (@) is an Ability to mathematically describe a system using
scientific principles. Within that indicator, students in ECE2102, Circuits |1, are required to find the
frequency response of an RLC circuit. Among the collected solutions to this problem, 6 are chosen at
random to be considered. From this, the high, middle, and low are chosen for a numerical assessment
according to the grade rubric. Each one is assigned a value from 1 through 3 according to the defined
rubric given in TABLE 4.7. The final numerical result is the average of the 3 numbers and measures the
performance of the students in the class for that particular assessed work. All the assessed works for each
indicator for SO (@) are assessed in this way and averaged to create a single quantitative measure of the
student performance for SO (a).

As anote, we recognize that there is a difference between assigning a grade to student work and ng
a student work for the purpose of measuring SO performance. For example, a student who does not
perform an assignment would be given zero grade credit, but that missing assignment would not be used to
measure SO performance because there is no student solution upon which to base an assessment. As
another example, a single grade credit score may be given that includes many aspects of a student work
whereas evaluating the indicator performance for a particular SO entails a very specific aspect of that
work.

The classification of overall student performance of an SO is described in table TABLE 4.5 below. The
word action refers to either curricular changes or to changes in the assessment process itself which might
include which course and which student work is chosen to be assessed. For example, in some cases, the
performance is low because the requirements given to the students were not clear enough.

The rest of this section contains the SO indicators and specific rubrics that are currently used to perform

PARKS COLLEGE OF ENGINEERING, AVIATION AND TECHNOLOGY 34
SAINT LOUISUNIVERSITY



ELECTRICAL ENGINEERING PROGRAM

assessment, the course material that are used to assess each indicator, and the faculty interpretation.

TABLE 4.5 Classification of SO student performance

Average
Performance

Perfor mance
Classification

25-3

Acceptable performance - no action required

2-25

Marginal performance - consider action

<2

Action required
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(a) an ability to apply knowl edge of mathematics, science, and engineering

TABLE 4.6 Student Outcome (a) assessment indicators and descriptions.

Indicator

Course

Assessment Description

1. Ability to mathematically
describe a system using scientific
principles.

ECE2103

Find the frequency response of an RLC circuit.

ECE3130

Develop an energy band diagram of a semiconductor
and calculate the carrier concentration.

ECE3151

Develop a mapping function from an autocorrelation
function estimate to echo gain.

ECE4800/
ECE4810

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

2. Ability to develop and analyze
mathematical models for a system.

ECE2103

Find the Thevenin Equivalent of acircuit.

ECE3130

Develop a mathematical model for a semiconductor
device such as adiode or transistor.

ECE3151

Develop theimpulse response for afilter that eliminates
echo in an acoustic signal.

ECE4800/
ECEA4810

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

ECE2103

Design an RLC circuit with a desired frequency

response.
Develop a software module that eliminates an echo
from an acoustic signal.

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

3. Ability to synthesize compo-
nents/systems using mathematics
and engineering knowledge

ECES3151

ECE4800/
ECEA4810

This outcome refersto an ability to use the techniques, methods, and concepts of mathematics, science and
engineering in order to achieve agoal. By “use” we mean the practical knowledge and ability to carry out
appropriate calculations, such as mathematical, or to make appropriate deductions using concepts from
science and/or engineering. The “goal” can refer to the simple calculation of a system parameter,
formulating a system in a mathematical representation suitable for determining system characteristics, or
to synthesize a system for the purpose of design. The 3 indicators chosen for this outcome are focused on
the nature of the goal, but in all cases require the application of practical knowledge and require the ability
to carry out appropriate calculations or make appropriate deductions using science or engineering
principles.

Indicator #1: Thisindicator refers to the ability to put a system into a mathematical form that illuminates
its characteristics.

» ECE2103: The frequency response of an RLC circuit is a mathematical description that indicates
whether the circuit is acting as a bandpass filter, a bandreject filter, or a high-Q filter.

Sudents will demonstrate an ability to calculate the frequency response of an RLC circuit and clas-
sify thefilter characteristics as evidenced by laboratory reports.

» ECE3130: Sudentswill demonstrate the ability to present the energy band diagram of a semicon-
ductor and calculate the position of the Fermi Energy Level given the impurity concentration level
as evidenced by the final exam.

o ECE3151: Sudentswill demonstrate an ability to develop a matlab function that extracts parame-
ters from the autocorrelation function of an acoustic signal and use those parameters to estimate
echo gain as evidenced by laboratory project reports.
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ECE4800/ECE4810: Sudents will demonstrate an ability to use mathematics or science/engineer-
ing principles to characterize a system as evidenced in the project notebooks, technical reports, or
technical presentations.

Indicator #2: Thisindicator refers to the ability to create a system model, which is an alternative form of
the system that acts, to some degree, like the original system.

ECE2103: Sudentswill demonstrate an ability to find the thevenin equivalent circuit as evidenced
by laboratory reports. The Thevenin equivalent circuit is a simplified model that includes only one
voltage source and one impedance/resistance. This circuit behaves the same as the one from which
itisdrawn.

ECE3130: Sudentswill demonstrate the ability to determine/devel op the I-V Characteristics equa-
tion of semiconductor devices such as diodes and transistors as evidenced by the final exam.
ECE3151: Sudents will demonstrate an ability to find and implement, via a matlab function, the
impul se response of a system to remove an echo from an acoustic signal as evidenced by a Matlab
computer program.

ECE4800/ECE4810: Sudents will demonstrate an ability to use mathematics or science/engineer-
ing principles to create a system model as evidenced in the project notebooks, technical reports, or
technical presentations.

Indicator #3. This indicator refers to the ability to synthesize, i.e. create or specify or implement,
components/subsystems using mathematics and engineering knowledge to create a larger whole.

ECE2103: Sudentswill demonstrate an ability to design an RLC circuit in order to achieve a spe-
cific frequency response as evidenced by laboratory reports.

ECE3151: Sudents will demonstrate an ability to develop a matlab function that eliminates an
echo from an acoustic signal as evidenced by a Matlab computer program. This requires that previ-
ous components be synthesized in order to create a complete working system in the form of a com-
puter program.

ECE4800/ECE4810: Sudents will demonstrate an ability to synthesize, i.e. create or specify or
implement, components/subsystems using mathematics or science/engineering principlesto create a
larger whole as evidenced in the project notebooks, technical reports, or technical presentations.

The assessment rubrics are given in the following table.

TABLE 4.7 Assessment rubrics for Student Outcome (a).

Rubric

Ind

1= Does not meet Expectations

2 = Meets expectations ‘ 3 = Exceeds expectations

ECE2103

The frequency response function The frequency response function

but the component values are
incorrect.

either missing or are insufficient
in details.

Elthe_r th_efrequency response is correct and the filter type is i correct, the calculation is shown

1 |functionisnot correct, or thefilter | stated correctly. Thecalculationis |. : . .
: X ) . . - in detail, and thefilter typeis
typeis stated incorrectly. either missing or hasinsufficient
X stated correctly.
details.

Either the thevenin model is The thevenin model is correct and _ _

incorrect or the model is correct the component val_ues are cor- The thevenin model is correct,
2 rect. The calculation detailsare | component values are correct, and

calculation details are shown.
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TABLE 4.7 Assessment rubrics for Student Outcome (a).

Rubric

Ind

1= Does not meet Expectations

2 = Meets expectations

3 = Exceeds expectations

The RLC circuit values are incor-

The RLC circuit values are cor-
rectly for achieving afilter with

The RLC circuit values are correct
for achieving afilter with the

3 |rect for achieving afilter with the |the desired frequency response. | desired frequency response. All
desired frequency response. The calculations are either miss- | calculations are present and cor-
ing or insufficient. rect.
ECE3130
. . The energy band diagram is cor-
1 Igﬁeegeé%hﬁna%g'ﬂgr?ﬁ;ﬁt_ The energy band diagramiscor- |rect and is properly labeled. All
Gient 9 rect and is properly labeled. calculations leading to the dia-
' gram are present and correct.
The |-V characteristic equations | The -V characteristic equations
2 Thel-V characteristic equations | are correctly stated. The calcula- | are correctly stated and all calcu-
are incorrect. tions are not necessarily fully lations leading to the equations
detailed. are present and sufficient detailed.
ECE3151
Igﬁ;gnléz[s]oﬂiagj[ﬁ/n&rg] I\S/er- The R[n]/R[0] measurement is
Either the R[n]/R[0] measurement . correct, the plot of R[n]/R[0] ver-
. .. |susaphaiscorrect, the number of .
isincorrect, or the polynomial fit : . |susaphaiscorrect, the number of
A : . plotted points may not be statisti- S -
is either incorrect or seriously plotted pointsis statistically rele-
S ) cally relevant, and areasonable .
deficient in modeling the data. . ; vant, and areasonabl e polynomial
polynomial has been fit to the .
has been fit to the data.
data.
Theinversefilter form is correct Theinversefilter form is correct
Either theinverse filter formis ; and the echo gain and delay are
. . and the echo gain and delay are
2 |incorrect or the echo gain and used properly and the number of
used properly but the number of . :
delay are not properly used. . termsis above 3 leading to an
termsis between 2 and 3.
accurate system model.
The matlab function properly .
combinesthe echo gain estimation The ”f‘a“ab function prope_rly .
from the autocorrelation function combinesthe echo gain estimation
The matlab function does not . . . from the autocorrelation function
. . measures with the inverse filter ) . .
properly combine the echo gain . measures with the inverse filter
R function in order to remove the S
estimation from the autocorrela- L function in order to remove the
i . . echo from an acoustic signal. .
3 |tion function measures with the echo from an acoustic signal.

inverse filter function in order to
remove the echo from an acoustic
signal.

Either one or both the echo gain
estimate and inverse filter are not
well defined leading to a some-
what high mean square error
between the echo-removed signal
and the original acoustic signal.

Both the echo gain estimate and
inverse filter are well defined
leading to alow mean square error
between the echo-removed signa
and the original acoustic signal.

ECE4800/4810
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TABLE 4.7 Assessment rubrics for Student Outcome (a).

Rubric

Ind

1= Does not meet Expectations

2 = Meets expectations

3 = Exceeds expectations

Thereisnot sufficient evidence of
any examples where mathematics

There is evidence of one example
where mathematics and/or sci-

Thereis evidence of multiple
examples where mathematics and/
or science/engineering principles
have been applied to characterize

and/or subsystems have been syn-
thesized to create a larger whole.

tems have been synthesized to
create alarger whole.

1 |and/or science/engineering princi- | ence/engineering principles have .
ples have been applied to charac- | been applied to characterize a sys- asystem. If mathematics are
. used, then the system is expressed
terize a system. tem. . . :
using appropriate equations along
with appropriate values.
Thereisnot sufficient evidence of | There is evidence of one example | There is evidence of multiple
any examples where a system has | where a system has been modeled | examples where a system has
2 |beenmodeled asitrelatestoan | asit relates to an engineering been modeled asit relatesto an
engineering design solution or design solution or implementa- engineering design solution or
implementation. tion. implementation.
Thereisnot sufficient evidence of | There is evidence of one example | Thereis evidence of multiple
3 |av examples where components | where components and/or subsys- | examples where components and/

or subsystems have been synthe-
sized to create alarger whole.
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(b.1) an ability to design and conduct experiments

TABLE 4.8 Student Outcome (b.1) assessment indicators and descriptions.

Indicator

Course

Assessment Description

1. Ability to develop a process,
involving data collection and anal-
ysis, that leads to meaningful con-
clusions.

ECE3151

Develop a system to recognize the 5 vowel sounds
across a group of students.

ECE3090

Measure the internal resistance of a battery.

ECE4800/
ECE4810

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

2. Ability to set up an experiment
using realistic and readily avail-
able components, tools, and test
equipment.

ECE3151

Develop a system to recognize the 5 vowel sounds
across a group of students.

ECE3090

Measure the internal resistance of a battery.

ECE4800/
ECE4810

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

3. Ability to recognize the ade-
quacy of collected data necessary
to draw meaningful conclusions.

ECE3151

Develop a system to recognize the 5 vowel sounds
across a group of students.

ECE3090

Measure the internal resistance of a battery.

ECE4800/
ECE4810

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

4. Ability to find and correct errors
in experiment setups and in experi-
mental data.

ECE3151

Develop a system to recognize the 5 vowel sounds
across a group of students.

ECE3090

Measure the internal resistance of a battery.

ECE4800/
ECE4810

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

This outcome refers to an ahility to design and conduct experiments with an appropriate goal. The word
“ability” refers to, for example, identifying appropriate and readily available equipment, identifying
appropriate range of component values, identifying a sequence of procedure steps to achieve a goal,
identifying appropriate measurements, identifying appropriate data analysis calculations to achieve a
meaningful goal, identifying sources of experimental error, etc.

In summary, it is al the characteristics of alaboratory experiment necessary to enable that experiment to
be practically carried out in a suitable laboratory and to draw meaningful conclusions with confidence.

Indicator #1: This indicator refers to an ability to establish an experimental procedure, including
identifying specific measurements to acquire, in order to draw meaningful conclusions.

o ECE3151: Student groups are required to acquire a set of training data of the long vowel sounds for
each group member. That training dataiis to be analyzed in the frequency domain to identify unique
spectral energy that allows each specific vowel sound to be uniquely identified among the 5 long
vowel sounds and among the group members. The specific energy bands in the frequency domain

represent the measurements to be acquired.

Sudents will demonstrate an ability to develop a procedure for analyzing the 5 long vowel sounds
across the group membersin order to establish energy bands that are useful for discriminating the 5
vowel sounds as evidenced by a technical report.

o ECE3090: The battery experiment was first introduced into this course in Spring 2017. Therefore,
the assessment is drawn from various project reports prior to Spring 2017 and is drawn specifically
from the battery experiment on and after Spring 2017.
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Prior to S17: Sudentswill demonstrate an ability to establish an experimental procedure, including
identifying specific measurements to acquire, in order to draw meaningful conclusions as evidenced
by the laboratory reports, presentations, or project notebooks.

S17 and after: Each student group is to establish a process by which the internal resistance of a bat-
tery is measured. This process includes establishing an appropriate circuit with appropriate mea-
surements and analysis that leads to a meaningful estimate of the internal battery resistance. This
process must include a recognition and specification of the battery test conditions such as battery
charge (rechargeable batteries are used), the battery temperature, battery age, etc., that would affect
the true value of the internal resistance.

Sudents will demonstrate an ability to establish an experimental procedure, including identifying
specific measurements to acquire, in order to estimate the internal resistance of a battery as evi-
denced by the battery technical report or the experiment report.

o ECE4800/ECE4810: Sudents will demonstrate an ability to establish an experimental procedure,
including identifying specific measurements to acquire, in order to draw meaningful conclusions as
evidenced in the project notebooks, technical reports, or technical presentations.

Indicator #2: Thisindicator refers to an ability to recognize readily available equipment and components,
in the ECE facilities, that would allow an experiment to be practically carried out. This indicator also
refersto an ability to use that equipment and components to set up an experiment.

» ECE3151: For thelong vowel sound experiment, students are provided a set of software functions,
provided by the instructor, that are useful for analyzing the long vowel sound data. They also have
available a series of software toolsin matlab that can be used. Sudents will demonstrate an ability
to use matlab software functionsin order to analyze the vowel sound data as evidenced by a techni-
cal report.

» ECE3090:

Prior to S17: Sudents will demonstrate an ability to recognize readily available equipment and
components, in college laboratories, that would allow an experiment to be practically carried out
as evidenced by the laboratory reports, presentations, or project notebooks.

S17 and after: For the internal battery resistance measurement, students need to identify and be able
to use standard laboratory equipment and components that are available in our department. Sudents
will demonstrate an ability to establish an experimental procedure that uses readily available
equipment and components in college laboratories as evidenced by the battery technical report or
the experiment report.

» ECE4800/ECE4810: Sudents will demonstrate an ability to recognize and use readily available
equipment and components, in college laboratories, that are used to set up and carry out an experi-
ment as evidenced in the project notebooks, technical reports, or technical presentations.

Indicator #3: Thisindicator refersto an ability to recognize whether the set of acquired measurements are
adequate for drawing meaningful conclusions. By “adequate” we mean that the type and quantity of
collected datais sufficient for drawing meaningful conclusions with confidence.

o ECE3151: For the long vowel sound experiment, each student group needs to determine whether
the vowel sounds recorded are sufficient for devel oping a useful decision tree. Sudentswill demon-
strate an ability to recognize whether the set of vowel sounds acquired is sufficient for developing a
useful decision tree as evidenced by a technical report.

» ECES3090:

Prior to S17: Sudentswill demonstrate an ability to recognize whether the set of acquired measure-
ments are adequate for drawing meaningful conclusions as evidenced by the laboratory reports,
presentations, or project notebooks.
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S17 and after: For the internal battery resistance measurement, students need to determine whether
the collected datais sufficient for providing reasonable statistical bounds on the true internal battery
resistance. This requires some assessment of how much data to collect. Sudents will demonstrate
an ability to determine the adequacy of the battery resistance measurements for the purpose of
drawing meaningful conclusions with confidence as evidenced by the battery technical report or the
experiment report.

ECE4800/ECE4810: Sudents will demonstrate an ability to recognize whether a set of acquired
measurements are adequate for drawing meaningful conclusions with confidence as evidenced in
the project notebooks, technical reports, or technical presentations.

Indicator #4. Thisindicator refersto an ability to find errorsin experimental setups and experimental data.
Errorsin experimental setups can include things such as improper use of a voltmeter, incorrect setting in a
DMM, and improper grounding when an oscilloscope and power supply are used in the same circuit.
Errors in data can include things such as corruption, undesirable artifacts, distortion, or simply mis-
recorded measurements.

e ECE3151: For the long vowel sound experiment, each student group needs to determine which

vowel sounds in the training data are free from undesirable artifacts such as early/late sound trunca-
tion, signal saturation, significant signal attenuation into the noise floor, or significant background
sounds occurring during vowel sound recording as evidenced by atechnical report.

Sudents will demonstrate an ability to recognize the adequacy of recorded vowel sounds as evi-
denced by a technical report.

ECE3090:

Prior to S17: Sudents will demonstrate an ability to find errorsin experimental setups and experi-
mental data as evidenced by reports, presentations, or project notebooks.

S17 and after: For the internal battery resistance measurement, students need to determine whether
the collected datais sufficient for providing reasonable statistical bounds on the true internal battery
resistance. This requires assess how much data needs to be collected. Sudentswill demonstrate an
ability to determine the adequacy of battery resistance measurements for the purpose of drawing
meaningful conclusions as evidenced by the battery technical report or the experiment write-up.
ECE4800/ECE4810: Sudentswill demonstrate an ability to find errorsin experimental setups and
experimental data as evidenced in the project notebooks, technical reports, or technical presenta-
tions.

The assessment rubrics are given in the following table.

TABLE 4.9 Assessment rubrics for Student Outcome (b.1).

Rubric

Ind

1= Does not meet Expectations 2 = Meets expectations ‘ 3 = Exceeds expectations

ECE3151
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TABLE 4.9 Assessment rubrics for Student Outcome (b.1).

Rubric

Ind

1= Does not meet Expectations

2 = Mesets expectations

3 = Exceeds expectations

Thereislittle evidence that unique
energy bands are defined result-
ing from an experimental proce-
dure or that the procedure that was

Thereis evidence that unique
energy bands are defined result-
ing from an experimental proce-
durethat lead to adecision tree for
classifying the 5 long vowel

There is evidence that unique
energy bands are defined result-
ing from an experimental proce-
durethat lead to adecision tree for
classifying the 5 long vowel

mental errors such as early/late
sound truncation, €tc.

ageneral statement without refer-
ence to specific dataillustrations
or without reference appropriate
guantitative measurements.

1 . . sounds across a group of stu- sounds across a group of stu-
followed did not result in a effec- . .
tive decision tree to classify the 5 dents_ The experlmental proce- dents_ The exp(_erlmental proce-
lona vowel sounds with a dearee dureis not well defined or well dureiswell defined and well
9 < articul ated to the point where articulated to the point where
of reasonable accuracy.
another group could follow the another group could follow the
same procedure. same procedure.
There is evidence that InSructor- | i vidence that instructor-
provided software tools were used .
: provided software tools were used
. . . for analyzing the long vowel :
There is no evidence that instruc- A . |for analyzing the long vowel
. sound acoustic signals. That evi- S
tor-provided software tools were L sounds acoustic signals. Further-
2 : dence mainly involves general S
used for analyzing the long vowel . more, usage of those functionsis
statements of usage without . . .
sound acoustic signals. . : clearly articulated with appropri-
clearly articulating how they were : )
: : ate dataillustrating how they were
used or not illustrating data gener- used
ated from those tools. '
Thereis evidence that the collec- | There is evidence that the collec-
There isno meaningful evidence |tive set of long vowel sounds (25 |tive set of long vowel sounds (25
that the collective set of long sounds/long vowel/student) has | sounds/long vowel/student) has
vowel sounds (25 sounds/long been assessed to determine been assessed to determine
3 |vowel/student) has been assessed | whether it is sufficient for devel- | whether it is sufficient for devel-
to determine whether it is suffi- oping areliable classifier tree. oping areliable classifier tree.
cient for developing areliable This assessment is ageneral state- | This assessment is specific to each
classifier tree. ment without referencesto spe- | vowel sound and is articul ated
cific dataillustrations. with appropriate dataillustrations.
L There is evidence that each vowel
There is evidence that each vowel sound has b | to deter-
sound has been assessed to deter- und has been .
. . L . . mineif it contains experimental
There is no evidence that each mineif it contains experimental
errors such as early/late sound
vowel sound has been assessed to | errors such as early/late sound : . .
S : i i . . |truncation, etc. Thisassessmentis
4 | determineif it contains experi- truncation, etc. Thisassessmentis

specific to each vowel sound and
examples are articulated with
appropriate data illustrations or
with appropriate quantitative mea-
surements.

ECE3090
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TABLE 4.9 Assessment rubrics for Student Outcome (b.1).

Rubric
Ind| 1=Doesnot meet Expectations 2 = Mesets expectations 3 = Exceeds expectations
The experimental procedureis
sufficiently detailed with step-by- | The experimental procedureis
The experimental procedureisnot | step instructions and with appro- | sufficiently detailed with step-by-
1 sufficiently defined to be repeat- | priate setup illustrations so asto | step instructions, with appropriate
able by several people working be unambiguous and repeatable. | setup illustrations, and with
independently. M easurementsto be taken may not | detailed blank datatables so asto
be fully defined by ablank data | be unambiguous and repeatable.
table.
The experimental procedure The experi mental procedure The experi mental procedure
) requires the use of components requires the use of components
requires the use of components . ; . i
. . and equipment that are readily and equipment that are readily
and equipment that are not readily . . ’ . . ’
. . ! availablein college laboratories | available in college laboratories
availablein collegelaboratoriesor | . . : . . ,
. with the possible exception of a | with the possible exception of a
2 |the components/equipment usage ! ) ! .
) . few special-purpose resistors. The | few special-purpose resistors. The
does not satisfy safety require- . )
) required usage of the components | required usage of the components
ments. This might include, for . . . o
.S and equipment satisfies all safety | and equipment satisfies all safety
example, requiring that the power ) ) ) .
X . requirements but without reason- | requirements and with reasonable
rating of aresistor be exceeded. . : ) .
able operational margins. operational margins.
Thereis evidence that the data col- . )
| Thereis evidence that the data col -
Thereis no evidence that the data Iegted has b59|'| X . _to deter- |ected has been assessed to deter-
mine whether it is sufficient for ) . o
collected has been assessed to N . . mine whether it is sufficient for
. o e estimating the internal resistance A : .
3 |determine whether it is sufficient : . estimating the internal resistance
S . : of abattery. Thisassessmentisa : .
for estimating the internal resis- : . of abattery. Thisassessmentis
simple statement and is not sup- . )
tance of a battery. . . . supported with appropriate data
ported with appropriate dataillus- |: ) )
) . illustrations or numeric measures.
trations nor numeric measures.
Thereis evidence that errorsin Thereis evidence that errorsin
experimental setups or experimen- | experimental setups or experimen-
Thereisno evidence that errorsin |tal data, if they occur, have been |tal data, if they occur, have been
experimental setups or experimen- | identified. If the experimental identified. If the experimental
4 tal data, if they occur, have been | datadoesnot contain errors, then a | datadoes not contain errors, then a
identified. If the experimental statement to that effect is present. | statement to that effect is present.
data does not contain errors, there | The determination asto whether | The determination as to whether
is not statement to that effect. errors occur or not issimply stated | errors occur or not is supported by
and not supported by appropriate | appropriate illustrations or
illustrations or nuMeric mMeasures. | NUMeric Measures.
ECE4800/4810
Thereis evidence where an exper- There s evidence where an exper-
There isinsufficient evidence . e imental procedure has been estab-
) imental procedure has been estab- |,. .
where an experimental procedure | . . lished for the purpose of drawing
: lished for the purpose of drawing : )
has been established for the pur- . . meaningful conclusions as part of
1 meaningful conclusions as part of

pose of drawing meaningful con-
clusions as part of carrying out an
engineering design.

carrying out an engineering
design. This procedureis not fully
defined.

carrying out an engineering
design. This procedure is com-
pletely define, unambiguous, and
repeatable.
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TABLE 4.9 Assessment rubrics for Student Outcome (b.1).

Rubric

Ind

1= Does not meet Expectations

2 = Mesets expectations

3 = Exceeds expectations

There is no evidence of compo-
nents and equipment being identi-
fied for use in carrying out an
experimental procedure.

Thereis evidence where readily
available components and equip-
ment have been identified for use
in carrying out an experimental
procedure. Usage of these compo-
nents/equipment is not very spe-
cific nor detailed.

There is evidence where readily
available components and equip-
ment have been identified for use
in carrying out an experimental
procedure. Usage of these compo-
nents/equipment is specific and
detailed.

There is no evidence where mea-
sured data has been assessed to
determineif it issuitable for draw-
ing meaningful conclusions.

There is evidence where a set of
measured data has been assessed
to determineif it is suitable for
drawing meaningful conclusions
related to an engineering design.
This assessment is asimple state-
ment and is not supported with
appropriate dataillustrations or
numeric measures.

Thereis evidence where a set of
measured data has been assessed
to determineif it is suitable for
drawing meaningful conclusions
related to an engineering design.
This assessment is supported with
appropriate dataillustrations or
numeric measures.

Thereisinsufficient evidence
where errorsin experimental set-
ups or measured data have been
considered and addressed.

Thereis evidence where errorsin
experimental setups have been
identified or where errorsin mea-
sured data have been identified if
they occur. If they do not occur,
thereisastatement stating thisand
illustrations or numeric measures
given to support this conclusion.

There is evidence where errorsin
experimental setups have been
identified or where errorsin mea-
sured data have been identified if
they occur. If they do not occur,
thereisastatement stating thisand
illustrations or numeric measures
given to support this conclusion.
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(b.2) an ability to analyze and interpret data

TABLE 4.10 Student Outcome (b.2) assessment indicators and descriptions.

Indicator

Course

Assessment Description

1. Ability to recognizethe precision
of measured data.

ECE3151

Assess the precision of vowel sound metrics for the
purpose of developing avowel sound decision tree.

ECE3090

Assess the precision of measured data for estimating
the internal resistance of a battery.

ECE4800/
ECE4810

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

2. Ability to recognize the rele-
vancy of measured data.

ECE3151

Assess the relevancy of vowel sound metrics for the
purpose of developing avowel sound decision tree.

ECE3090

Assess the relevancy of measured data for estimating
the internal resistance of a battery.

ECE4800/
ECEA4810

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

3. Ability to observe data trends or
data features for the purpose of
modeling, prediction, or drawing
conclusions.

ECE3151

Observe data features of vowel sound metrics for the
purpose of developing avowel sound decision tree.

ECE3090

Measure the internal resistance of a battery laboratory
report.

ECE4800/
ECE4810

Exhibit through technical details found in the Project
Notebook, technical reports, or technical presentations.

This outcome refers to an ability to analyze and interpret data where the data is either provided or comes
from an experiment involving data collection. The word “ability” refersto, for example, plotting data and
observing trends or analyzing the plot to measure system parameters such as line slope, maximum value,
zero-crossings, etc. It can also mean determining statistical measures associated with collected data to
assess measurement precision and/or to determine the relevancy of collected data for drawing meaningful
conclusions. The word “relevant” refers to whether the type of data collected is suitable for drawing the

intended conclusions.

In summary, it is al the necessary analysis and interpretation of data necessary to draw meaningful

conclusions.

Indicator #1: Thisindicator refersto the ability to recognize the precision of the measured data.

» ECE3151: Each student group is required to convert each vowel sound track into a meric vector.

As part of the development of the classification decision tree, the metrics are plotted which provides
a setting to qualitatively assess the precision of each vowel sound metric for the purpose of creating
areliable classifier. Sudents will demonstrate an ability to assess the precision of the various met-
ricsin order to determine which are most suitable for developing a reliable classifier tree as evi-
denced by a technical report.

ECE3090:

Prior to S17: Sudents will demonstrate an ability to recognize the precision of measured data as
evidenced by the laboratory reports, presentations, or project notebooks.

S17 and after: For the internal battery resistance measurement project, students will demonstrate
an ability to determine the precision of measured data in order to determine whether meaningful
conclusions can be drawn as evidenced by the battery technical report or the experiment report.
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o ECE4800/ECE4810: Sudents will demonstrate an ability to recognize the precision of the mea-
sured data as evidenced in the project notebooks, technical reports, or technical presentations.

Indicator #2: This indicator refers to the ability to recognize which measurements do not relate to the
intended solution or measurement of interest and should be discarded.

» ECE3151: Each student group will need to sift through the vowel metric vectorsin order to recog-
nize which metrics are relevant for creating a reliable classifier tree. Some metric vector compo-
nents do not provide adequate discrimination of vowels and therefore are not relevant to creating a
reliable classifier tree while, generally speaking, others will be relevant. Sudents will demonstrate
an ability to recognize which metric components are relevant for creating a reliable classifier tree
as evidenced by a technical report.

» ECE3090:

Prior to S17: Sudentswill demonstrate an ability to recognize which measurements do not relate to
the intended solution or measurement of interest and should be discarded as evidenced by the labo-
ratory reports, presentations, or project notebooks.
S17 and after: For the internal battery resistance measurement project, students will demonstrate
an ability to determine the relevancy of the collected data in order to determine which measure-
ments can lead to meaningful conclusions as evidenced by the battery technical report or the exper-
iment report.

» ECE4800/ECE4810: Sudents will demonstrate an ability to recognize the relevancy of measured
data as evidenced in the project notebooks, technical reports, or technical presentations.

Indicator #3: Thisindicator refers to the ability to observe data trends or data features for the purpose of
modeling, prediction, or drawing conclusions.

» ECE3151: Each student group will need to sift through the vowel acoustic spectral datain order to
observe trends that lead to determining which metric components are worth considering for devel-
oping the classifier tree. Sudents will demonstrate an ability to observe trendsin either the spectral
energy of their vowel sounds or the metric vectors for the purpose of developing a reliable classifier
tree as evidenced by a technical report.

» ECE3090:

Prior to S17: Sudents will demonstrate an ability to observe data trends or data features for the
purpose of modeling, prediction, or drawing conclusions as evidenced by the laboratory reports,
presentations, or project notebooks.

S17 and after: For the internal battery resistance measurement experiment, each student group
needs to look at their measurement data to observe trends such as a change in resistance as the bat-
tery gets hot (changes temperature) or perhaps to observe the change in resistance over time for the
same test. Sudents will demonstrate an ability to observe trends or data features in their internal
battery resistance measurement experiment as evidenced by the battery technical report or the
experiment report.

» ECE4800/ECE4810: Sudentswill demonstrate an ability to observe data trends as evidenced in the
project notebooks, technical reports, or technical presentations.
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The assessment rubrics are given in the following table.

TABLE 4.11 Assessment rubrics for Student Outcome (b.2).

Rubric

Ind

1= Does not meet Expectations

2 = Meets expectations

3 = Exceeds expectations

ECE3151

Thereislittle or no evidence that
metric pairs have been inspected
and the precision of the various
vowel sounds have been recog-
nized and considered for the pur-
pose of creating a good decision
tree.

Thereis evidence that one or two
metric pairs have been inspected
and the precision of the various
vowel sounds in the metric space
have been recognized and consid-
ered as part of the metric selection
process for the purpose of creating
areliable decision tree.

There is evidence that many met-
ric pairs have been inspected and
the precision of the various vowel
sounds in the metric space have
been recognized and considered as
part of the metric sel ection process
for the purpose of creating areli-
able decision tree.

Thereislittle or no evidence that
any of the metric pairs have been
assessed and discarded as unsuit-
ablefor creating areliable deci-
sion tree are discarded.

There is evidence that some of the
metric pairs have been assessed
and those deemed unsuitable for
creating areliable decisiontreeare
discarded.

There is evidence that most or all
of the metric pairs have been
assessed and those deemed unsuit-
able for creating areliable deci-
sion tree are discarded.

There is no evidence that any data
trends have been observed in
either the spectral energy distribu-
tions or the metric vectors for the
purpose of simplifying the process
of creating areliable decision tree.

There is evidence that one data
trend has been observed in either
the spectral energy distributions or
the metric vectors for the purpose
of simplifying the process of cre-
ating areliable decision tree.

Thereisevidencethat several data
trends have been observed in
either the spectral energy distribu-
tions or the metric vectors for the
purpose of simplifying the process
of creating areliable decision tree.

ECE3090

There is no evidence that the
experiment results have been
numerically nor qualitatively
assessed to determine the preci-
sion of resistance measurements
for the purpose of drawing mean-
ingful conclusions.

There is evidence that the experi-
ment results have been qualita-
tively assessed to determine the
precision of resistance measure-
ments for the purpose of drawing
meaningful conclusions.

There is evidence that the experi-
ment results have been numeri-
cally assessed to determine the
precision of resistance measure-
ments for the purpose of drawing
meaningful conclusions.

Thereis no evidence that experi-
ment results have been assessed to
determine which, if any, of the
measurements should be dis-
carded.

Thereis evidence that experiment
results have been qualitatively
assessed to determine which, if
any, of the measurements should
be discarded.

There is evidence that experiment
results have been numerically
assessed to determine which, if
any, of the measurements should
be discarded. If there are noneto
discard, thisis stated and justified
using appropriate illustrations or
numeric results.

There is no evidence that data
trends have been observed.

Thereis evidence that datatrends
have been observed by qualitative
statements.

Thereis evidence that data trends
have been observed and clearly
described using illustrations or
numerical measures.

ECE4800/4810
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TABLE 4.11 Assessment rubrics for Student Outcome (b.2).

Rubric

Ind

1= Does not meet Expectations

2 = Mesets expectations

3 = Exceeds expectations

There is no evidence that the pre-
cision of experimental data has

Thereis evidence that the preci-
sion of experimental data has been
recognized and assessed for the
purpose of drawing meaningful

There is evidence that the preci-
sion of experimental data has been
recognized and assessed for the

trends have been observed.

Statements.

1 |beenrecognized and assessed for : : purpose of drawing meaningful
: : conclusions. The assessment is . ;
the purpose of drawing meaning- . : conclusions. The assessment is
. described by a simple statement . o
ful conclusions. S T . clearly described using illustra-
with little or no justification evi- | . .
tions or numeric measures.
dent.
There is evidence that experiment
Thereis no evidence that experi- | Thereis evidence that experiment results have been r?“me”?"""y_
Lr assessed to determine which, if
ment results have been assessed to | results have been qualitatively
. N ! L any, of the measurements should
2 |determine which, if any, of the assessed to determine which, if .
. be discarded. If there are noneto
measurements should be dis- any, of the measurements should . o S
. discard, thisis stated and justified
carded. be discarded. . S .
using appropriate illustrations or
numeric results.
L There is evidence that data trends
There is no evidence that data There s evidence that data t_ren_ds have been observed and clearly
3 have been observed by qualitative

described using illustrations or
numerical measures.
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(c) an ability to design a system, component, or process to meet desired needs within realistic constraints
such as economic, environmental, social, etc.

TABLE 4.12 Student Outcome (c) assessment indicators and descriptions.

I ndicator Course Assessment Description

1. Awareness of and an ability to ECE3132 The practical limitations, such as gain and bandwidth,
discern the importance of realistic of semiconductor devices.

constraints for aparticular design | ECE4800/ | Exhibit through technical details found in the Project
or design component. ECE4810 | Notebook, technical reports, or technical presentations.
Develop design constraints consistent with the physical
limitations of semiconductors for an amplifier design.
ECE4800/ | Exhibit through technical details found in the Project
ECE4810 |Notebook, technical reports, or technical presentations.
Implement the design of an amplifier and demonstrate
that it meets the constraints.

ECE4800/ | Exhibit through technical details found in the Project
ECE4810 |Notebook, technical reports, or technical presentations.

2. Ability to trandate practical ECE3132
guantitative constraints to appro-
priate design constraints.

3. Ability toimplement adesign | ECE3132
and verify that it meets the con-
straints.

This outcome refers to an ability to consider practical and redlistic constraints for the purpose of
engineering design. The word “realistic’ refers to practical constraints that either lead to a realizable
solution or lead to long-term market viability of the resulting design product such as cost, health and safety,
sustainability, etc. These constraints might lie outside the typical performance constraints established by a
client and may need to be established by the design team internally.

Indicator #1: This indicator refers to an awareness of practical and realistic constraints and an ability to
discern which are applicable for a particular design.

» ECE3132: Sudents will demonstrate an awareness of and ability to discern the practical limita-
tions, such as gain and bandwidth, of semiconductor devices as evidenced in an experiment report.

» ECE4800/ECE4810: Sudents will demonstrate an awareness of practical and realistic constraints
and an ability to discern which are applicable for a particular design as evidenced in the project
notebooks, the PDR/CDR/FDR technical reports, or technical presentations.

Indicator #2: Thisindicator refersto an ability to assess practical constraints and put them in a quantitative
form that directly relates to the technical aspects of the design solution. For example, the constraint that the
design must be “safe” would need to be converted into quantitative technical aspects of the design solution
which might include constraints such as maximum battery voltage, maximum robot speed, etc. All design
constraints ultimately need to be put into a technical/quantitative form so that engineering design decisions
can be made.

» ECE3132: Sudentswill demonstrate an ability to consider the practical limitations of semiconduc-
tor devicesin order to develop a realizable design solution as evidenced in an experiment report.

» ECE4800/ECE4810: Sudents will demonstrate an ability to assess practical constraints and put
themin a quantitative formthat directly relatesto the technical aspects of the design solution as evi-
denced in the project notebooks, the PDR/CDR/FDR technical reports, or technical presentations.

Indicator #3: This indicator refers to an ability to develop and carry out testing procedures in order to
verify that the design meets the required constraints. These testing procedures require, to some degree of
formality, the development of an experiment that is carried out in order to draw an appropriate conclusion
about constraint performance.
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e ECE3132: Sudents will demonstrate an ability to design an amplifier with given constraints and
then carry out an experiment to test whether the amplifier constraints are met as evidenced by an

experiment report.

o ECE4800/ECE4810: Sudents will demonstrate an ability to develop and carry out testing proce-
dures in order to verify that the design meets the required constraints as evidenced in the project
notebooks, the PDR/CDR/FDR technical reports, or technical presentations.

The assessment rubrics are given in the following table.

TABLE 4.13 Assessment rubrics for Student Outcome (c).

Rubric

Ind

1= Does not meet Expectations

2 = Meets expectations

3 = Exceeds expectations

ECE3132

There is no evidence that any
practical and realistic limitations
of a semiconductor device have
discerned to be applicable to the
design of a semiconductor device.

There is evidence that one practi-
cal and redlistic limitation of a
semiconductor device has been
discerned to be applicable to the
design of a semiconductor device.

There is evidence that multiple
practical and realistic limitations
of asemiconductor device have
discerned to be applicable to the
design of a semiconductor device.

There is no evidence that any
practical and realistic limitations
of a semiconductor device have
been quantified for the purpose of
carrying out the design of a semi-
conductor device.

Thereis evidence that one practi-
cal and redlistic limitation of a
semiconductor device has been
guantified for the purpose of car-
rying out the design of a semicon-
ductor device.

Thereis evidence that multiple
practical and realistic limitations
of asemiconductor device have
been quantified for the purpose of
carrying out the design of a semi-
conductor device.

There is no evidence that any
practical and redlistic limitations
of a semiconductor device have
been applied to the design of a
semiconductor device.

There is evidence that one practi-
cal and redlistic limitation of a
semiconductor device has been
applied to the design of a semicon-
ductor device.

There is evidence that multiple
practical and redlistic limitations
of a semiconductor device have
been applied to the design of a
semiconductor device.

ECE4800/4810

There is no evidence that any
practical and realistic constraints
have been identified as being
applicable to a particular design
component.

Thereis evidence that one practi-
cal and redlistic constraint has
been identified as being applicable
to a particular design component.

Thereis evidence that multiple
practical and realistic constraints
have been identified as being
applicable to a particular design
component.

There is no evidence that any
practical and realistic constraints
have been quantified asthey relate
to a particular design component.

There is evidence that one practi-
cal and redlistic constraint has
been quantified asthey relate to a
particular design component.

There is evidence that multiple
practical and realistic constraints
have been quantified asthey relate
to a particular design component.

There is no evidence that any

practical and reaistic constraints
have been applied to the solution
of aparticular design component.

There is evidence that one practi-
cal and redlistic constraint has
been applied to the solution of a
particular design component.

There is evidence that multiple

practical and realistic constraints
have been applied to the solution
of a particular design component.
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(d) an ability to function on multidisciplinary teams

TABLE 4.14 Student Outcome (d) assessment indicators and descriptions.

Indicator Course Assessment Description

1. Ability to perform individua ECE3090 |Exhibit through details found in the Project Notebook.
tasks in atimely manner with

respect to the team-devel oped Eggjg(l)gl
timelines.
2. Ability to share and fully articu- | ECE3090 | Exhibit through details found in the Project Notebook.
late important and interrelated

information with other team mem- ECEAS00/

Exhibit through details found in the Project Notebook.

Exhibit through details found in the Project Notebook.

bers to further a design solution. ECE4810
3. Ability to effectively participate Egiﬁggg/ Exhibit through details found in the Project Notebook.

in team meetings. Exhibit through details found in the Project Notebook.

ECE4810
4. Ability to document work ina | ECE3090 | Exhibit through details found in the Project Notebook.

timely manner and in sufficient | ECE4800/
detail to speed devel opment. ECE4810

Exhibit through details found in the Project Notebook.

This outcome refersto an ability for a student to be an effective team member. Theword “effective” refers
to an ability to carry out independent work in atimely manner, to coordinate with other team membersin
team meetings and otherwise as needed, to properly document work such as computer code, and by
maintaining alegally defensible project notebook, etc.

Both ECE3090 Junior Design and ECE4810 Senior Design |l require that students maintain a legally
defensible project notebook. The notebook is to contain notes related to individua design work and also
contain properly documented team meetings.

Indicator #1: Thisrefersto an ability to carry out tasksindependently and in atimely manner. This should
be evident in the project notebook by the relationship between action items identified at each team meeting
and the documented work between team meetings.

» ECE3090 & ECE4800/4810: Sudents will demonstrate an ability to carry out tasks independently
and in a timely manner as evidenced in the project notebooks.

Indicator #2: This refers to an ability to share appropriate and interrelated information between team
members in order to further the overall team design. This should be evident in the project notebook
through documented team meetings and perhaps through documented work between team meetings.

» ECE3090 & ECE4800/4810: Sudentswill demonstrate an ability to share appropriate and interre-
lated information between team membersin order to further the overall team design as evidenced in
the project notebooks.

Indicator #3: Thisrefersto an ability to properly articulate in ateam meeting work accomplished since the
last meeting, an ability to engage in ateam conversation about the design leading to design decisions, and
an ability to articulate action items to be performed by the next meeting. Articulation of work
accomplished as well as action items should be as specific as possible and quantitative as appropriate. For
example, to write that “I’'m working on motors’ is not an appropriate action item because it is not a
quantitative statement that describes, for example, the required electrical characteristics of the motors.
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e ECE3090 & ECE4800/4810: Sudentswill demonstrate an ability to properly articulate in a team
meeting work accomplished since the last meeting, an ability to engage in a team conversation
about the design leading to design decisions, and an ability to articulate action items to be per-
formed by the next meeting as evidenced in the project notebooks.

Indicator #4. This refers to the ability to document work asit is being performed and to demonstrate that
the documented work is useful for speeding development. This should be evident in the project notebook
with numbered pages, initialed and dated pages, and by evidence that the notebook is being filled out

sequentially over time.

» ECE3090 & ECE4800/4810: Sudents will demonstrate an ability to document work as it is being
performed and to demonstrate that the documented work is useful for speeding development as evi-
denced in the project notebooks.

The assessment rubrics are given in the following table.

TABLE 4.15 Assessment rubrics for Student Outcome (d).

Rubric

Ind

1= Does not meet Expectations

2 = Mesets expectations

3 = Exceeds expectations

ECE3090 & ECE4800/4810

Thereis evidence that none or few
identified or general tasks have
been carried out in atimely man-
ner, typically within one or two
weeks of being identified.

Thereis evidence that some iden-
tified or general tasks have been
carried out in atimely manner,
typically within one or two weeks
of being identified.

There is evidence that most identi-
fied or general tasks have been
carried out in atimely manner,
typically within one or two weeks
of being identified.

Thereislittle or no evidence that
interrelated information is shared
with other team members.

There is evidence that some inter-
related informationisqualitatively
shared with appropriate team
members, but not necessarily in a
timely manner.

Thereis evidence that most inter-
related information is quantita-
tively shared with appropriate
team members and in atimely
manner.

Thereislittle or no evidence that
action item progress has been
reported in team meetings nor that
action items, to be performed by
the next meeting, have been estab-
lished.

Thereis evidence that, for afew
meetings, action item progress has
been qualitatively reported inteam
meetings in atimely manner and
that qualitative action items, to be
performed by the next meeting,
are established.

Thereis evidence that, for most
meetings, action item progress has
been quantitatively reported in
team meetingsin atimely manner
and that quantitative action items,
to be performed by the next meet-
ing, are established.

Thereislittle or no evidence that,
between most meetings, work has
been documented.

Thereis evidence that, between a
few meetings, work has been
appropriately and qualitatively
documentedin alegally defensible
notebook.

Thereis evidence that, between
most meetings, work has been
appropriately and quantitatively
documented inalegally defensible
notebook.
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(e) an ability to identify, formulate, and solve engineering problems

TABLE 4.16 Student Outcome (€) assessment indicators and descriptions.

Indicator Course Assessment Description
1. Ahility to recognize an engi- ECE3090 |Measuretheinternal resistance of a battery.
neering problem to be solved from | ECE4800/ | Exhibit through technical details found in the Project
observations. ECE4810 | Notebook, technical reports, or technical presentations.
Calibrate aPID controller for the purpose of optimizing
- ECE3151 . : :
2. Ability to develop a hardware/ the motion dynamics of a mobile robot.
software/math model for an engi- | ECE3090 | Measure the internal resistance of a battery.
neering problem to be solved. ECE4800/ | Exhibit through technical details found in the Project
ECE4810 |Notebook, technical reports, or technical presentations.
Calibrate aPID controller for the purpose of optimizing
- o ECE3151 . : :
3. Ability to solve an engineering the motion dynamics of a mobile robot.
problem using mathematicsand/or | ECE3090 | Measure the internal resistance of a battery.
engineering principles. ECE4800/ | Exhibit through technical details found in the Project
ECE4810 |Notebook, technical reports, or technical presentations.
Cdlibrate aPID controller for the purpose of optimizing
- ECE3151 . : )
4. Ability to assess the perfor- the motion dynamics of a mobile robot.
mance of an engineering problem [ECE3090 |Measuretheinternal resistance of a battery.
solution. ECE4800/ | Exhibit through technical details found in the Project
ECE4810 |Notebook, technical reports, or technical presentations.

This outcome refers to an ability to recognize that a problem needs to be solved, formulate the problem,
carry out the solution, and assess the solution. This is fundamentally different that SO (a) because the
initiative for recognizing the need to solve an engineering problem and the problem formulation comes
from the student rather than an instructor.

Indicator #1: Thisindicator refersto an ability to recognize that an engineering problem needs to be solved
in order to further the design solution. The implication here is that the recognition occurs by the student
during the process of carrying out a design, experiment, or project.

» ECE3090:

Prior to S17: Sudents will demonstrate an ability to recognize that an engineering problem needs
to be solved in order to further the design solution as evidenced by the laboratory reports, presenta-

tions, or project notebooks.

S17 and after: The battery experiment requires that a student group measure the internal resistance
of abattery. Developing an appropriate experiment for this design requires students to solve a vari-
ety of problems which begins with recognition that a problem exists which needs to be solved.

Sudents will demonstrate an ability to recognize that an engineering problem needs to be solved
related to the battery experiment as evidenced in the project notebooks, technical reports, or techni-

cal presentations.

» ECE4800/ECE4810: Sudentswill demonstrate an ability to recognize that an engineering problem
needs to be solved in order to further the design solution as evidenced in the project notebooks,
technical reports, or technical presentations.

Indicator #2: This indicator refers to the ability to develop a structure through which an engineering
problem can be solved. This structure might be a mathematical equation, a hardware setup, a software
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setup, or a procedure.

o ECE3151: Student groups are required to write acomputer program that implements a PID control-
ler for the purpose of controlling a software-simulated robot. This requires that the PID controller
be calibrated to modify the robot motion dynamics. Calibrating a PID controller requires establish-
ing a procedure for modifying the parameters along with either qualitative observations or quantita-
tive metrics for feedback. Sudents will demonstrate an ability to develop a procedure with an
appropriate feedback in order to calibrate a PID controller as evidenced by a technical report.

» ECE3090:

Prior to S17: Sudents will demonstrate an ability to develop a structure through which an engi-
neering problem can be solved as evidenced by the laboratory reports, presentations, or project
notebooks.

S17 and after: The battery experiment requires that a student group measure the internal resistance
of abattery. Sudentswill demonstrate an ability to solve problemsrelated to the battery experiment
as evidenced in the project notebooks, technical reports, or technical presentations.

» ECE4800/ECE4810: Sudents will demonstrate an ability to develop a structure through which an
engineering problem can be solved as evidenced in the project notebooks, technical reports, or tech-
nical presentations.

Indicator #3: This indicator refers to the ability to carry out a problem solution using mathematics and/or
engineering principles. This might involve solving a mathematical equation, successfully implementing a
hardware setup, or successfully implementing a software module.

» ECE3151: Student groups arerequired to write a computer program that implements a PID control -
ler for the purpose of controlling a software-simulated robot. Sudentswill demonstrate an ability to
carry out the calibration procedure in order to modify the robot movement dynamics as evidenced
by a technical report.

» ECE3090:

Prior to S17: Sudents will demonstrate an ability to carry out a problem solution using mathemat-
ics and/or engineering principles as evidenced by the laboratory reports, presentations, or project
notebooks.

S17 and after: The battery experiment requires that a student group measure the internal resistance
of abattery. Developing an appropriate experiment for this design requires students to solve a vari-
ety of problems which begins with recognition that a problem exists which needs to be solved.
Sudents will demonstrate an ability to carry out a problem solution related to the battery experi-
ment as evidenced in the project notebooks, technical reports, or technical presentations.

o ECE4800/ECE4810: Sudents will demonstrate an ability to carry out a problem solution as evi-
denced in the project notebooks, technical reports, or technical presentations.

Indicator #4: Thisindicator refersto the ability to assess the final result of a problem solution. This might
include checking a degenerate case with a known solution to ensure solution consistency or it might
involve performing a simplified approximation to the answer and comparing with the actual answer.

» ECE3151: Student groups are required to write acomputer program that implements a PID control-
ler for the purpose of controlling a software-simulated robot. Sudentswill demonstrate an ability to
assess their calibrated PID controller asit relatesto the optimal robot movement as evidenced by a
technical report.

» ECE3090:

Prior to S17: Sudents will demonstrate an ability to assess the final result of a problem solution as
evidenced by the laboratory reports, presentations, or project notebooks.
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S17 and after: The battery experiment requires that a student group measure the internal resistance
of a battery. Sudents will demonstrate an ability to assess a problem solution related to the battery
experiment as evidenced in the project notebooks, technical reports, or technical presentations.

» ECE4800/ECE4810: Sudentswill demonstrate an ability to assess a problem solution as evidenced
in the project notebooks, technical reports, or technical presentations.

The assessment rubrics are given in the following table.

TABLE 4.17 Assessment rubrics for Student Outcome ().

Rubric

Ind

1= Does not meet Expectations

2 = Meets expectations

3 = Exceeds expectations

ECE3151

Thereislittle or no evidence that

Thereisevidencethat aclearly
defined procedure has been estab-

There is evidence that a clearly
defined procedure has been estab-

2 any procedure has been estab- lished to tunegPI_[? contro_ller that lished to tune a.PID controller that
lished to tune a PID controller. has some ambiguitiesandisnot  |. .
) is unambiguous and repeatable.
necessarily repeatable.
- . Thereis evidence that aprocedure | There is evidence that a procedure
Thereislittle or no evidence that : .
. for tuning a PID controller has for tuning aPID controller has
3 | any procedure for tuning aPID b ed ith ed b ol th od
controller has been carried out een carried out with report een carried out with report
' results that are qualitative. results that are quantitative.
Thereislittle or no evidencethat | Thereisevidencethat theresult of | Thereisevidencethat the result of
4 the result of applying a procedure |applying aproceduretotuneaPID |applying aprocedureto tuneaPID
totuneaPID controller hasbeen |controller has been qualitatively | controller has been quantitatively
ECE3090
Thereislittle or no evidencethat | Thereisevidencethat oneengi- |Thereis evidence that most engi-
any engineering problems have neering problem has been recog- | neering problems have been rec-
1 been recognized as necessary to be | nized as necessary to be solved to | ognized as necessary to be solved
solved to further the design of an | further the design of an experi- to further the design of an experi-
experiment to measuretheinternal | ment to measure the internal resis- | ment to measure the internal resis-
resistance of a battery. tance of a battery. tance of a battery.
Thereislittle or no evidencethat | Thereisevidencethat oneengi- |Thereis evidence that most engi-
any engineering problem to be neering problem to be solved as | neering problemsto be solved as
solved as part of the design of an | part of the design of an experiment | part of the design of an experiment
5 experiment to measuretheinternal | to measure the internal resistance |to measure the internal resistance
resistance of abattery, hasbeen | of abattery, has been properly and | of a battery, have been properly
properly and quantitatively mod- | quantitatively modeled through an | and quantitatively modeled
eled through an equation, appro- | equation, appropriate numerical | through an equation, appropriate
priate numerical parameters, etc. | parameters, etc. numerical parameters, etc.
Thereislittle or no evidence that oo . There is evidence that most engi-
. X There is evidence that one engi- .
any engineering problem to be : neering problems to be solved as
. neering problem to be solved as : .
solved as part of the design of an . . part of the design of an experiment
) . part of the design of an experiment . .
3 | experiment to measuretheinternal to measure the internal resistance

resistance of a battery, has been
properly carried out to anumerical
solution.

to measure the internal resistance
of abattery, has been properly car-
ried out to a numerical solution.

of a battery, have been properly
carried out to a numerical solu-
tion.
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TABLE 4.17 Assessment rubrics for Student Outcome ().

Rubric

Ind

1= Does not meet Expectations

2 = Mesets expectations

3 = Exceeds expectations

Thereislittle or no evidence that
any engineering problem, solved
as part of the design of an experi-

Thereis evidence that one engi-
neering problem, solved as part of
the design of an experiment to

Thereis evidence that most engi-
neering problems, solved as part
of the design of an experiment to

4 | ment to measure the internal resis- | measure the internal resistance of | measure the internal resistance of
tance of a battery, has been abattery, has been qualitatively or | a battery, have been qualitatively
gualitatively or numerically numerically assessed for correct- | or numerically assessed for cor-
assessed for correctness. ness. rectness.

ECE4800/4810

Thereislittle or no evidencethat | Thereisevidence that oneor two | Thereis evidence that multiple
1|y engineering problems have | engineering problems have been | engineering problems have been

been recognized as necessary to be | recognized as necessary to be recoghnized as necessary to be

solved to further adesign solution. | solved to further adesign solution. | solved to further adesign solution.

Thereislittle or no evidence that L . There is evidence that multiple

: : Thereis evidence that one engi- : .
any engineering problemsto be . engineering problemsto be solved
) . neering problem to be solved as : :
solved as part of a design solution . . as part of adesign solution have
. part of a design solution has been -
2 | have been properly and quantita- - been properly and quantitatively
. properly and quantitatively mod- i
tively modeled through an equa- . modeled through an equation,
. . . eled through an equation, appro- : .
tion, appropriate numerical . , appropriate numerical parameters,
priate numerical parameters, etc.

parameters, etc. etc.

Thereislittle or no evidencethat | Thereisevidencethat oneengi- | Thereis evidence that multiple

any engineering problem to be neering problem to be solved as | engineering problemsto be solved

3 |solved as part of adesign solution | part of adesign solution has been | as part of adesign solution have
has been properly carried out to a | properly carried out to anumerical | been properly carried out to a
numerical solution. solution. numerical solution.

Thereis little or no evidence that Ther_e is evidence that one engi- The_re is _ewdence that multiple
i X neering problem, solved as part of | engineering problems, solved as
any engineering problem, solved . ; ! .
4 adesign solution, have been part of a design solution, have

as part of adesign solution, have
been assessed for correctness.

assessed for correctness by asim-
ple statement.

been qualitatively or numerically
assessed for correctness.
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(f) an understanding of professional and ethical responsibility

This outcome refers to an awareness and understanding of professional and ethical responsibilities as they
relate to thefield of Electrical Engineering and to professional engineersin general. There are two primary
sources for guidelines that pertain to these:

» The National Society of Professional Engineers (NSPE)
https.//www.nspe.org/resources/ethi cs/code-ethics

» Thelnstitute of Electrical and Electronics Engineers (IEEE)
https.//www.ieee.org/about/corporate/governance/p7-8.html

Students are made aware of the NSPE code of ethicsin the senior design course ECE4800/ECE4810.

An example of an ethical dilemma problem isthe case involving Revlon and Logisticon. Logisticon was a
small company that sold inventory software to Revlon. Revlon started using the software and quickly
became very reliant upon it. Payment for the software was due but Revlon refused to pay for the inventory
software claiming the software never worked properly. Logisticon hacked into Revlon's computers one
night and “ repossessed” the software without Revlion’s knowledge. Logisticon not only issued a command
that stopped the software from running, but they scrambled Revlion’'s computerized information about
shipments/inventories. The result forced Revlon to shut down their 2 largest distribution centers (Phoenix,
Edison NJ) and forced them to send 400 Revlon workers home for 3 days. Although Revlion was still able
to ship products from Jacksonville FL and Oxford NC, they were unable to ship products from the North
East US and Western US. Logisticon called their actions repossession, but Revlon called Logisticon’'s
actions commercial terrorism. The questions are;

» Were Logisticon’s actions to shut down the software ethical? Take a position and justify it using the
NSPE code of ethics.

» Were Logisticon’s actions to scramble Revlon's inventory ethical? Take a position and justify it
using the NSPE code of ethics.

» Were Revlon's action not to pay ethical? Take a position and justify it using the NSPE code of eth-
ics.

These questions are evaluated in the context of the NSPE and |EEE code of ethics.

o ECE4800/ECE4810: Sudent will demonstrate an understanding of professional and ethical
responsibility as evidenced by a written response to a position paper on an ethical case study.

The assessment rubrics are given in the following table.

TABLE 4.18 Assessment rubrics for Student Outcome (f).

Rubric
Ind| 1=Doesnot meet Expectations 2 = Meets expectations ‘ 3 = Exceeds expectations
ECE4800/4810
Thereislittle or no evidencethat | Thereisevidence that asomewhat There IS Eevl dence tha_t acl_ear POSI-
. , . i . . tion regarding an ethical dilemma
any position regarding an ethical | clear position regarding an ethical has been articul ated and that the
1 dilemma has been articulated nor | dilemma has been articulated and position i defended with at least

that the position is defended with
any reference to the NSPE code of
ethics.

that the position is defended with
one direct or indirect reference to
the NSPE code of ethics.

one direct reference and one indi-
rect reference to the NSPE code of
ethics.

PARKS COLLEGE OF ENGINEERING, AVIATION AND TECHNOLOGY

SAINT LOUISUNIVERSITY

58




ELECTRICAL ENGINEERING PROGRAM

(g) an ability to communicate effectively

TABLE 4.19 Student Outcome (g) assessment indicators and descriptions.

Indicator Course Assessment Description
1. Ability to write atechnical ECE3090 |The battery experiment technical report.
report that details a design includ-
: . ; ECE4800/ :
ing the constraints, solution, per- ECE4810 The PDR, CDR, and/or FDR technical reports.
formance results and conclusions.
2. Ability to communicate, in writ-
ten ar_1d/or verbal forms, with non- ECE4800/ | Exhibit through a poster presentation given to the pub-
technical people such as vendors, .

) . ECE4810 |lic at large a a year-end conference.

lawyers, non-technical supervi-
SOrs, etc.
3. Ability to write and deliver an Eggggg : The battery experiment presentations.
effective technical presentation. ECE4810 The PDR, CDR, and/or FDR presentations.

This outcome refers to an ability to communicate in a variety of forms and to a variety of people. The
phrase “variety of people” can refer to technical people such as peer students and instructors. It can also
refer to non-technical people such as vendors, lawyers, etc.

For example, students communicate with one another in team meetings carried out as part of the ECE3090

and ECE4800/ECE4810 courses.

Indicator #1. Thisrefersto an ability to write atechnical report to peers and faculty. The technical report
isto be written with an appropriate format, with appropriate section headings, and with appropriate writing

in each section.

» ECE3090:

Prior to S17: Sudentswill demonstrate an ability to write a technical report to peers and faculty as
evidenced by a technical report.

S17 and after: Student are required to measure the internal resistance of a battery. Besides submit-
ting the experiment document and the experiment report, students are also to turn in a design report
that describes details of the experimental design development. Sudents will demonstrate an ability
to write a technical report as evidenced by a report detailing their design process for the battery
experiment.

ECE4800/ECE4810: Students are required to write a Preliminary Design Review (PDR) report, a
Critical Design Review (CDR) report, and aFinal Design Review (FDR) report. These reports col-
lectively contain all the details of the engineering design work carried out as part of the culminating
senior design experience. Sudents will demonstrate an ability to write a technical report as evi-
denced by the PDR, CDR or FDR.

Indicator #2: Thisrefersto an ability to communicate, in written and verbal form, to non-technical people.
Each year, al senior design student groups across the University present their projects at a University
sponsored symposium targeting both technical and non-technical people

o ECE4800/ECE4810: Students are required to publish their projects at a University symposium
through a poster presentation which targets both technical and non-technical people. Sudents will
demonstrate an ability to communicate, in written form, to non-technical people as evidenced in the
poster presentations.
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Indicator #3: This refers to an ability to write and deliver an effective presentation.

An effective

presentation is evaluated in three main areas. (1) the presentation visual style, (2) the presentation technical
content, and (3) the presentation speaker delivery.

» ECE3090:

Prior to S17: Sudents will demonstrate an ability to write and deliver an effective presentation as
evidenced by a technical presentation.
S17 and after: Sudent will demonstrate an ability to write and deliver an effective presentation as
evidenced by the presentation written and delivered as part of the battery experiment.

» ECE4800/ECE4810: Sudentswill demonstrate an ability to write and deliver an effective presenta-
tion as evidenced by the presentation written and delivered for the PDR, CDR, or FDR.

The assessment rubrics are given in the following table.

TABLE 4.20 Assessment rubrics for Student Outcome (g).

Rubric
Ind| 1=Doesnot meet Expectations 2 = Meets expectations 3 = Exceeds expectations
ECE3090
There is evidence that the techni There is evidence that the techni- | There is evidence that the techni-
cal report for the development of
. . cal report for the development of | cal report for the development of
the battery experiment exhibits . I . .
: the battery experiment exhibits2 |the battery experiment exhibits all
one or fewer of the following ) ) o
i of the following three: three of the following:
three:
(a) has at most very few grammat (a) has at most very few grammat- | (a) has at most very few grammat-
\ . Ty 9 ical or spelling mistakesand the |ical or spelling mistakes and the
ical or spelling mistakes and the . :
. meaning of sentences are mostly | meaning of sentences are mostly
1 |meaning of sentences are mostly clear o

clear,

(b) ismostly well organized with
clear and appropriately defined
sections and with mostly appropri-
ate material in each section

(c) contains mostly correct techni-
cal content, has appropriate con-
clusions, and it fully complete.

(b) ismostly well organized with
clear and appropriately defined
sections and with mostly appropri-
ate material in each section

(c) contains mostly correct techni-
cal content, has appropriate con-
clusions, and it fully complete.

(b) is mostly well organized with
clear and appropriately defined
sections and with mostly appropri-
ate material in each section

(c) contains mostly correct techni-
cal content, has appropriate con-
clusions, and it fully complete.

PARKS COLLEGE OF ENGINEERING, AVIATION AND TECHNOLOGY

SAINT LOUISUNIVERSITY

60




ELECTRICAL ENGINEERING PROGRAM

TABLE 4.20 Assessment rubrics for Student Outcome (g).

(b) ismostly well organized with
clear and appropriately defined
sections and with mostly appropri-
ate material in each section

(c) contains mostly correct techni-
cal content, has appropriate con-
clusions, and it fully complete.

(b) ismostly well organized with
clear and appropriately defined
sections and with mostly appropri-
ate material in each section

(c) contains mostly correct techni-
cal content, has appropriate con-
clusions, and it fully complete.

Rubric
Ind| 1=Doesnot meet Expectations 2 = Mesets expectations 3 = Exceeds expectations
There is evidence that the techni- | There is evidence that the techni- | Thereis evidence that the techni-
cal presentation exhibits one or cal presentation exhibits 2 of the |cal presentation exhibits al three
fewer of the following: following: of the following:
(a) is mostly well organized by () is mostly well organized by (@) ismostly well organized by
containing alogical thought pro- | containing alogical thought pro- | containing alogical thought pro-
gression by beginning with atitle | gression by beginning with atitle |gression by beginning with atitle
dlides, outlines/goals, design defi- | slides, outlines/goals, design defi- | slides, outlines/goal's, design defi-
nition, followed by appropriately | nition, followed by appropriately | nition, followed by appropriately
sequenced technical details, and | sequenced technical details, and | sequenced technical details, and
ends with a summary/conclusions, | ends with a summary/conclusions, | ends with a summary/conclusions,
3 |(b) contains appropriate design (b) contains appropriate design (b) contains appropriate design
technical details such as awell technical details such asawell technical details such asawell
conceived design solution, suffi- | conceived design solution, suffi- | conceived design solution, suffi-
cient technical detailsto assessthe | cient technical detailsto assessthe | cient technical detailsto assessthe
feasibility of the solution, and feasibility of the solution, and feasibility of the solution, and
containing critical issues, containing critical issues, containing critical issues,
(c) the speakers spoke clearly, (c) the speakers spoke clearly, (c) the speakers spoke clearly,
chose effective words, demon- chose effective words, demon- chose effective words, demon-
strated acommand of thetechnical | strated acommand of thetechnical | strated acommand of the technical
material, and answered questions | material, and answered questions | material, and answered questions
effectively and clearly. effectively and clearly. effectively and clearly.
ECE4800/4810
ggeée ;g}lc')?ing I?Qttrghtr:}?:allj[rm’ort Thereis evidence that the PDR, | Thereis evidence that the PDR,
L o CDR, and/or FDR technical report | CDR and/or FDR technical report
exhibits one or fewer of the fol- L . i L o
. ) exhibits 2 of the following three: | exhibits all three of the following:
lowing three:
(a) has at most very few grammat- | (a) has at most very few grammat-
(a) has at most very few grammat- | . . . . . .
. ) . ical or spelling mistakesand the |ical or spelling mistakes and the
ical or spelling mistakes and the . :
) meaning of sentences are mostly | meaning of sentences are mostly
meaning of sentences are mostly
1 lclear clear, clear,

(b) is mostly well organized with
clear and appropriately defined
sections and with mostly appropri-
ate material in each section

(c) contains mostly correct techni-
cal content, has appropriate con-
clusions, and it fully complete.
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TABLE 4.20 Assessment rubrics for Student Outcome (g).

technical details such asawell
conceived design solution, suffi-
cient technical detailsto assessthe
feasibility of the solution, and
containing critical issues,

(c) the speakers spoke clearly,
chose effective words, demon-
strated acommand of thetechnical
material, and answered questions
effectively and clearly.

technical details such asawell
conceived design solution, suffi-
cient technical detailsto assessthe
feasibility of the solution, and
containing critical issues,

(c) the speakers spoke clearly,
chose effective words, demon-
strated acommand of thetechnical
material, and answered questions
effectively and clearly.

Rubric
Ind| 1=Doesnot meet Expectations 2 = Mesets expectations 3 = Exceeds expectations
Thereis evidence that the poster | There is evidence that the poster | There is evidence that the poster
presentation is not appropriate for | presentation is appropriate for presentation is appropriate for
communicating with non-techni- | communicating with non-techni- | communicating with non-techni-
cal people by exhibiting no more | cal people by exhibiting 2 or 3 of | ca people by exhibiting all 4 of
than one of the following: the following: the following:
(a) The presentation contains (a) The presentation contains (a) The presentation contains
mostly broad design details such | mostly broad design details such | mostly broad design details such
as constraints, solution structure, | as constraints, solution structure, |as constraints, solution structure,
5 assumptions, performance param- | assumptions, performance param- | assumptions, performance param-
eters, and conclusions, eters, and conclusions, eters, and conclusions,
(b) Non-technical words are cho- | (b) Non-technical words are cho- | (b) Non-technical words are cho-
sen as much as possible or highly | sen as much as possible or highly | sen as much as possible or highly
technical words are explained, technical words are explained, technical words are explained,
(c) highly technical conceptsare | (c) highly technical conceptsare | (c) highly technical concepts are
presented in non-technical and presented in non-technical and presented in non-technical and
simplified terms, simplified terms, simplified terms,
(d) Conclusions are easily under- | (d) Conclusions are easily under- | (d) Conclusions are easily under-
stood by non-technical people stood by non-technical people stood by non-technical people
Thereis evidence that the techni- | Thereis evidence that the techni- | Thereis evidence that the techni-
cal presentation exhibits one or cal presentation exhibits 2 of the |cal presentation exhibits al three
fewer of the following: following: of the following:
(a) ismostly well organized by (a) ismostly well organized by (a) is mostly well organized by
containing alogical thought pro- | containing alogical thought pro- |containing alogical thought pro-
gression by beginning with atitle |gression by beginning with atitle |gression by beginning with atitle
dlides, outlines/goals, design defi- | slides, outlines/goals, design defi- |dlides, outlines/goals, design defi-
nition, followed by appropriately | nition, followed by appropriately | nition, followed by appropriately
sequenced technical details, and | sequenced technical details, and | sequenced technical details, and
ends with a summary/conclusions, | ends with a summary/conclusions, | ends with a summary/conclusions,
3 |(b) contains appropriate design (b) contains appropriate design (b) contains appropriate design

technical details such as awell
conceived design solution, suffi-
cient technical detailsto assessthe
feasibility of the solution, and
containing critical issues,

(c) the speakers spoke clearly,
chose effective words, demon-
strated acommand of thetechnical
material, and answered questions
effectively and clearly.

PARKS COLLEGE OF ENGINEERING, AVIATION AND TECHNOLOGY

SAINT LOUISUNIVERSITY

62




ELECTRICAL ENGINEERING PROGRAM

(h) the broad education necessary to under stand the impact of engineering solutionsin a global, economic,
environmental, and societal context

TABLE 4.21 Student Outcome (h) assessment indicators and descriptions.

I ndicator Course Assessment Description

1. Ability to understand the envi- ECE4800/

ronmental impact of an engineer- Writea PDR, CDR, and/or FDR reports.
: : ECE4810

ing design.

2. Ability to understand the eco- ECE4800/

nomic impact of an engineering Writea PDR, CDR, and/or FDR reports.
design ECE4810

This outcome refers to an ability to understand the impact of engineering solutions in a broader context.

Indicator #1: Thisindicator refers to an ability to understand the environmental impact of an engineering

design.

» ECE4800/ECE4810: Sudents will demonstrate an ability to understand the environmental impact
of an engineering design as evidenced in the project notebooks, technical reports, or technical pre-

sentations.

Indicator #2: This indicator refers to an ability to understand the economic impact of an engineering

design

» ECE4800/ECE4810: Sudentswill demonstrate an ability to understand the economic impact of an
engineering design as evidenced in the project notebooks, technical reports, or technical presenta-

tions.

The assessment rubrics are given in the following table.

TABLE 4.22 Assessment rubrics for Student Outcome (h).

Rubric

Ind

1= Does not meet Expectations

2 = Mesets expectations

3 = Exceeds expectations

ECE4800/4810

Thereislittle or no evidence that
the environmental impact of a
design is considered.

There is evidence that one aspect

of the environmental impact of a

designis considered in the design
solution.

There is evidence that multiple
aspects of the environmental
impact of adesign are considered
in the design solution.

Thereislittle or no evidence that
the economic impact of adesignis
considered.

There is evidence that one aspect
of the economic impact of a
design is considered in the design
solution.

There is evidence that multiple
aspects of the economic impact of
adesign are considered in the
design solution.
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(i) arecognition of the need for, and an ability to engagein life-long learning

TABLE 4.23 Student Outcome (i) assessment indicators and descriptions.

I ndicator Course Assessment Description

1. Ability to identify the need for |ECE3090 | Measuretheinternal resistance of a battery.

additional knowledge to further a | ECE4800/ | Exhibit through technical details found in the Project

design solution. ECE4810 | Notebook, technical reports, or technical presentations.

2. Ability to identify and evaluate | ECE3151 |Build a PID controller so arobot can track awall.

resources for the purpose of ECE3090 |Measuretheinternal resistance of a battery.

acquiring appropriate knowledge | ECE4800/ | Exhibit through technical details found in the Project

to further a design solution. ECE4810 |Notebook, technical reports, or technical presentations.

o ] ) ECE3151 |Build aPID controller so arobot can track awall.

3. Ability to acquire swtab! € ECE3090 |Measuretheinternal resistance of a battery.

knowledge to further adesign — : i _ i

solution. ECE4800/ | Exhibit through technical details found in the Project
ECE4810 | Notebook, technical reports, or technical presentations.
ECE3151 |BuildaPID controller so arabot can track awall.

4. Ability to apply acquired ECE3090 |Measuretheinternal resistance of a battery.

knowledge to adesign solution. | ECE4800/ | Exhibit through technical details found in the Project
ECE4810 |Notebook, technical reports, or technical presentations.

This outcome refers to an ability to acquire knowledge and apply that knowledge to further a design
solution. The Electrical Engineering program servesto provide an educational foundation for the graduate.
When a graduated student enters a school for advanced study or enters industry practice, they will be
required to learn new ideas in order to solve problems beyond the specific scope of problems addressed in
their undergraduate program. The requires that they develop the skills necessary to acquire new
knowledge and apply that knowledge.

There arefour indicators associated with this skill. Thefirst involves recognizing the need to acquire knew
knowledge. Once this is recognized, the student needs to identify and evaluate sources of information.
The plethora of information available today through the internet, much of it either misleading or wrong,
requires that sources be vetted. Once sources are vetted and accepted, then the knowledge needs to be
acquired and correctly applied.

Indicator #1: This indicator refers to an ability to identify the need for additional knowledge to further a
design solution.

» ECES3090:
Prior to S17: Sudents will demonstrate an ability to identify the need for additional knowledge to
further a design solution as evidenced by project notebooks, technical reports, or technical presen-
tations.
S17 and after:  Students are required to measure the internal resistance of a battery. Sudents will
demonstrate an ability to identify the need for additional knowledge for the purpose of measuring
the internal resistance of a battery as evidenced in the project notebooks, technical reports, or tech-
nical presentations.

» ECE4800/ECE4810: Sudentswill demonstrate an ability to identify the need for additional knowl-
edge as evidenced in the project notebooks, technical reports, or technical presentations.

Indicator #2: This indicator refers to an ability to identify and evaluate resources for the purpose of
acquiring appropriate knowledge to further a design solution.
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e ECE3151: Students are required to build and calibrate a PID controller so a ssmulated robot can
track awall. Sudents will demonstrate an ability to identify and evaluate resources for the purpose
of calibrating a PID controller as evidenced by a technical report.

» ECE3090:

Prior to S17: Sudentswill demonstrate an ability to identify and evaluate resources for the purpose
of acquiring appropriate knowledge to further a design solution as evidenced by project notebooks,
technical reports, or technical presentations.

S17 and after:  Students are required to measure the internal resistance of a battery. Sudents will
demonstrate an ability to identify and evaluate resources for the purpose of developing a battery
measurement experiment as evidenced in the project notebooks, technical reports, or technical pre-
sentations.

» ECE4800/ECE4810: Sudentswill demonstrate an ability to identify and evaluate resources for the
pur pose of acquiring appropriate knowledge to further a design solution as evidenced in the project
notebooks, technical reports, or technical presentations.

Indicator #3. This indicator refers to an ability to read and understand material found in appropriate
resources to further a design solution.

» ECE3151: Sudentswill demonstrate an ability to read and understand material found in appropri-
ate resourcesto calibrate a PID controller as evidenced by a technical report.

» ECE3090:
Prior to S17. Sudents will demonstrate an ability to read and understand material found in appro-
priate resourcesto further a design solution as evidenced by project notebooks, technical reports, or
technical presentations.
S17 and after: Students are required to measure the internal resistance of a battery. Sudents will
demonstrate an ability to read and understand material found in appropriate resources for the pur-
pose of developing a battery measurement experiment as evidenced in the project notebooks, techni-
cal reports, or technical presentations.

o ECE4800/ECE4810: Sudentswill demonstrate an ability to read and understand material found in
appropriate resources to further a design solution as evidenced in the project notebooks, technical
reports, or technical presentations.

Indicator #4: This indicator refers to an ability to apply acquired knowledge to further a design solution.
By “apply” we mean such things as to mathematically solve problems or to develop hardware or software
to further a design solution.

o ECE3151: Sudents will demonstrate an ability to apply acquired knowledge to calibrate a PID
controller for the purpose of controlling a robot to track a wall, as evidenced by a technical report.

» ECES3090:
Prior to S17: Sudents will demonstrate an ability to apply acquired knowledge to further a design
solution as evidenced by project notebooks, technical reports, or technical presentations.
S17 and after: Students are required to measure the internal resistance of a battery. Sudents will
demonstrate an ability to apply acquired knowledge for the purpose of developing a battery mea-
surement experiment as evidenced in the project notebooks, technical reports, or technical presenta-
tions.

» ECE4800/ECE4810: Sudentswill demonstrate an ability to apply acquired knowledge to further a
design solution as evidenced in the project notebooks, technical reports, or technical presentations.
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The assessment rubrics are given in the following table.

TABLE 4.24 Assessment rubrics for Student Outcome (i).

Rubric
Ind| 1=Doesnot meet Expectations 2 = Meets expectations 3 = Exceeds expectations
ECE3151

Thereislittle or no evidencethat | Thereisevidence that one source | Thereis evidence that multiple
any sources have been identified | hasbeenidentified for the purpose | sources have been identified for

2 |for the purpose of acquiring new | of acquiring new knowledge for | the purpose of acquiring new
knowledge for the purpose of tun- | the purpose of tuning aPID con- | knowledge for the purpose of tun-
ing aPID controller. troller. ing aPID controller.
There is little or no evidence that | There is evidence that a technique| There is evidence that techniques

5 |any sources have been read and|from one source has been read and | from multiple sources have been
understood for the purpose of |understood for the purpose of |read and understood for the
tuning a PID controller. tuning a PID controller. purpose of tuning aPID controller.
There is little or no evidence that| There is evidence that one|Thereis evidence that one or more
any techniques for tuning a PID|technique for tuning a PID|techniques for tuning a PID

4 | controller have been applied to the|controller have been partialy | controller have been correctly and
problem of controlling a mobile|applied to the problem of|fully applied to the problem of
robot. controlling a mobile robot. controlling a mobile robot.

ECE3090 & ECE4800/4810

Thereislittle of no evidence There is evidence of one example | There is evidence of multiple

1 where the need for new knowl- where the need for new knowl- examples where the need for new
edge has been identified as part of | edge has been identified as part of | knowledge has been identified as
an engineering design. an engineering design. part of an engineering design.
Thereislittle of no evidence There is evidence of one example | There is evidence of multiple
where resources have been identi- | where resources have been identi- | examples where resources have

2 |fied for the purpose of acquiring | fied for the purpose of acquiring | been identified for the purpose of
new knowledge as part of an engi- | new knowledge as part of an engi- | acquiring new knowledge as part
neering design. neering design. of an engineering design.
Thereislittle or no evidence There is evidence of one example | There is evidence of multiple
where new knowledge hasbeen | where new knowledge hasbeen | examples where new knowledge

3 |acquired from resourcesfor the | acquired from resources for the | has been acquired from resources
purpose of furthering an engineer- | purpose of furthering an engineer- | for the purpose of furthering an
ing design. ing design. engineering design.
Thereislittle or no evidence There is evidence of one example | There is evidence of multiple
where new knowledge has been

lied for the purpose of further- where new knowlgdge hasbeen |exampleswhere new knowl_edge
4 |FPP appropriately applied for the pur- | has been appropriately applied for

ing an engineering design or that
new knowledge has been inappro-
priately applied.

pose of furthering an engineering
design.

the purpose of furthering an engi-
neering design.
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(i) a knowledge of contemporary issues

TABLE 4.25 Student Outcome (j) assessment indicators and descriptions.

Indicator Course Assessment Description
. . . Summarize a technical er involving current trends
1. Ability to identify current ECE1001 |. 'z 'Cal paper Involving cu
. . in battery technology.
trendsin professionally-related

ECE4800/ | Exhibit through technical details found in the Project

industries. i i '
INAUSTES ECE4810 | Notebook, technical reports, or technical presentations.

This outcome refers to an ability to identify and converse about contemporary issues, such as battery
technology for the electric car industry, renewable energy resources and their impact on the environment,
or cybersecurity in aworld heavily reliant on the internet.

Indicator #1. This indicator refers to an ability to identify current trends in professionally-related
industries. These industries might involve battery technology, motor technology, speaker technology, etc.

« ECE1001: Sudentswill demonstrate an ability to identify current trends in battery technology and
motor technology as evidenced by a brief synopsis of a technical paper involving each.

» ECE4800/ECE4810: Sudents will demonstrate an ability to identify current trends in profession-
ally-related industries as evidenced in the project notebooks, technical reports, or technical presen-
tations.

The assessment rubrics are given in the following table.

TABLE 4.26 Assessment rubrics for Student Outcome (j).

Rubric
Ind| 1=Doesnot meet Expectations 2 = Meets expectations ‘ 3 = Exceeds expectations
ECE1001
Thereislittle or no evidence There is evidence of one example | There is evidence of multiple

where current trendsin aprofes- |where current trendsin aprofes- | exampleswherecurrent trendsina
sionally-related industry have sionally-related industry has been | professionally-related industry

been identified. identified. have been identified.
ECE4800/4810
Thereislittle or no evidence There is evidence of one example | There is evidence of multiple

where current trendsin aprofes- |where current trendsin aprofes- | exampleswhere current trendsina
sionally-related industry have sionally-related industry has been | professionally-related industry
been identified. identified. have been identified.
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(K) an ability to use the techniques, skills, and modern engineering tools necessary for engineering
practice

TABLE 4.27 Student Outcome (k) assessment indicators and descriptions.

I ndicator Course Assessment Description

1. Ability to use laboratory test ECE2103 |UseaDMM to measure voltages/currentsin acircuit.
equipment for engineering prac- |ECE2206 |UseaDMM to measure voltages/currentsin a circuit.
tice. ECE3132 |Use an oscilloscope to measure signal parameters.
ECE2206 |Usethe Xilinx softwareto verify adesign.

Write a Matlab function to eliminate an echo from an

2. Ability to use appropriate soft-

f ineeri tice. o
ware for engineering practice ECE3151 acoustic signal
ECE1002 Use th_e Arduino development environment to program
amabile robot.
3. Ability to use appropriate ECE2206 _Usethe Dlgllent_Nexus 2 board and Xilinx software to
: implement adesign.
development tools for engineer- Use the Mailab devel =~ e
ing practice. Eceaisy |Usethe evelopment environment to write a
program.
ECE3226 Use the SDK500 devel opment board to download code

onto an ATMEGA 32A AVR chip.

This outcome refers to an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice. Such tools can include PCB layout tools like Eagle, oscilloscopes, digital multi-
meters (DMM), function generators, power supplies, Matlab, Xilinx software, the SDK500 devel opment
board, Multisim, etc.

Indicator #1: Thisindicator refersto an ability to use laboratory test equipment for engineering practice.

» ECE2103: Sudentswill demonstrate an ability to use a DMM to measure voltages as evidenced in
a laboratory report.

o ECE2206: Sudentswill demonstrate an ability to use a DMM to measure voltages in a digital cir-
cuit as evidenced in laboratory reports.

» ECE3132: Sudentswill demonstrate an ability to use an oscilloscope to measure signal parameters
as evidenced in a laboratory report.

Indicator #2: Thisindicator refersto an ability to use appropriate software for engineering practice.

» ECE2206: Sudentswill demonstrate an ability to use the Xilinx software to program a digital sys-
tem as evidenced in laboratory reports.

o ECE3151: Sudentswill demonstrate an ability to use Matlab to build a software function that will
eliminate the echo from an acoustic signal as evidenced by written software.

Indicator #3: This indicator refers to an ability to use appropriate development tools for engineering
practice.

o ECE1002: Sudentswill demonstrate an ability to use the Eagle PCB devel opment tool by develop-
ing schematic and board files for use in a mobile robotic application as evidenced by the devel oped
board and schematic files.

o ECE2206: Sudentswill demonstrate an ability to use Xilinx development tool to program a Digi-
lent Nexus 2 board as evidenced in laboratory reports.
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» ECE3151: Sudentswill demonstrate an ability to use the matlab development environment to write
a computer program as evidenced in laboratory reports.

o ECE3226: Sudentswill demonstrate an ability to use the SDK500 devel opment tool to program an
ATMEGA 32A AVR chip as evidenced in laboratory reports.

The assessment rubrics are given in following table.

TABLE 4.28 Assessment rubrics for Student Outcome (K).

Rubric

Ind

1 = Does not meet Expectations

2 = Meets expectations

3 = Exceeds expectations

ECE2103

Thereislittle or no evidence
where aDMM has been used to

Thereis evidence of one example
where a DMM has been used to

Thereis evidence of multiple
examples where a DMM has been

1 |correctly measure voltagein acir- | correctly measure voltage in a cir- | used to correctly measure voltages
cuit as part of alaboratory experi- | cuit as part of alaboratory experi- |in acircuit as part of alaboratory
ment. ment. experiment.

ECE2206
Thereislittle of no evidence There is evidence of one example | There is evidence of multiple
whereaDMM hasbeenusedto |whereaDMM has been used t examples where a DMM has been

1 |correctly measure voltagesin a correctly measure voltagesin a used to correctly measure voltages
digit circuit as part of alaboratory | digit circuit as part of alaboratory |in adigit circuit as part of alabo-
experiment. experiment. ratory experiment.
Thereislittle or no evidence that . . . There is evidence that the Xilinx

- Thereis evidence that the Xilinx
the Xilinx software has been used software has been used to cor-
: . - | software has been used to cor- ) . )
2 |tocorrectly display the timing dia- . e . rectly display the timing diagram
. . -2 rectly display the timing diagram . . . P
gram for any signal in adigital cir- : . 2SN for multiple signalsin adigita cir-
cuit for one signal in adigita circuit. cuit
Thereislittle or no evidencethat | Thereisevidence that the Xilinx | Thereis evidence that the Xilinx

3 the Xilinx software has been used | software has been used to program | software has been used to program
to program a Digilent Nexus 2 aDigilent Nexus 2 board with an | a Digilent Nexus 2 board with a
board. incorrect VHDL program. correct VHDL program.

ECE3132
- . There is evidence of one example | There is evidence of multiple
Thereislittle or no evidence ) X
. where an oscilloscope has been examples where an oscilloscope
where an oscilloscope has been
used to correctly measure a has been used to correctly measure
1 |used to correctly measure parame- , . . o
. o parameter for atime-domain sig- | parametersfor atime-domain sig-
tersfor atime-domain signal as . )
. nal as part of alaboratory experi- |nal as part of alaboratory experi-
part of alaboratory experiment.
ment. ment.
ECE3226
Thereislittle or no evidencethat | Thereis evidence that the Thereis evidence that the
the SDK 500 devel opment tool has | SDK500 devel opment tool has SDK500 development tool has
3 |been used to download any pro- | been used to download a program | been used to download a correct

gram to the ATMEGA 32A AVR
chip.

with minor errorsto the ATMEGA
32A AVR chip.

program to the ATMEGA 32A
AVR chip.
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A.5 Assessment Results

As described in the previous section, the SO materials were quantitatively assessed in the Spring 2018
semester going back several years. Some of the materials from previous semesters were collected over
time and others were not. Any score assigned “N/A” means that materials for that course were
inadvertently not collected for that semester, therefore the numerical results are mostly complete but not
fully complete. A summary of the results of the materials that were quantitatively assessed are given in
the tables that follow. More detailed information about the assessed materialsis given in Appendix E.

We wish to emphasize, however, that the materials were, in fact, qualitatively assessed over the course of
time from 2013 through 2018 through observations and anecdotal evidence but without assigning numeric
scores. Thisinformal processstill resultedincurricular changesthat are described inthe next section.

TABLE 4.29 Student Outcome (a) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE2103 S14 al N/A ECE2103 S18 al 2
ECE3130 S15 al 2.67 ECE3130 S17 al 2
ECE3151 Fl14 al 2 ECE3151 F16 al 3
ECE4800/4810 | F13-S14 | a1l 1.67 ECE4800/4810 |F16-S17| a1l 2.33

Ave:| 211 Ave:| 2.33
ECE2103 Sl4 a2 N/A ECE2103 S18 a2 2
ECE3130 S14 a2 2.67 ECE3130 S17 a2 2
ECE3151 F14 a2 1.67 ECE3151 F16 a2 3
ECE4800/4810 | F13-S14 | a2 1.67 ECE4800/4810 |F16-S17| a2 2.33
Ave: 2 Ave:| 233
ECE2103 S14 a3 N/A ECE2103 S18 a3 2
ECE3151 F14 a3 2.33 ECE3151 F16 a3 3
ECE4800/4810 | F13-S14 | a3 1.67 ECE4800/4810 |F16-S17| a3 2
Ave: 2 Ave:| 233
Average Assessment:| 1.93 Average Assessment: | 2.33

TABLE 4.30 Student Outcome (b.1) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE3151 F14 |b.1-1 2.67 ECE3151 F16 b.1-1 3
ECE3090 S15 |b.1-1 2 ECE3090 S17 b.1-1 2.33
ECE4800/4810 | F13-S14 | b.1-1 1.67 ECE4800/4810 |F16-S17 |b.1-1 2.33

Ave:| 211 Ave:| 2.56
ECE3151 F14 |b.1-2 2.67 ECE3151 F16 b.1-2 3
ECE3090 S15 |b.1-2 2 ECE3090 S17 b.1-2 2.33
ECE4800/4810 | F13-S14 | b.1-2 1.67 ECE4800/4810 |F16-S17 |b.1-2 2.33
Ave:| 211 Ave:| 2.56
ECE3151 F14 |b.1-3 2.67 ECE3151 F16 b.1-3 3
ECE3090 S15 |b.1-3 2 ECE3090 S17 b.1-3 2.33
ECE4800/4810 | F13-S14 |b.1-3 1.67 ECE4800/4810 |F16-S17 |b.1-3 2.33
Ave:| 211 Ave:| 2.56
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TABLE 4.30 Student Outcome (b.1) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE3151 F14 |b.1-4 2.67 ECE3151 F16 b.1-4 3
ECE3090 S15 |b.1-4 2 ECE3090 S17 b.1-4 2.33
ECE4800/4810 | F13-S14 | b.1-4 1.67 ECE4800/4810 |F16-S17 |b.1-4 2.33

Ave:| 211 Ave.| 2.56
Average Assessment:| 211 Average Assessment: | 2.56
TABLE 4.31 Student Outcome (b.2) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE3151 Fl14 b.2-1 1.33 ECE3151 F16 b.2-1 3
ECE3090 S14 b.2-1 1.67 ECE3090 S17 b.2-1 2.33
ECE4800/4810 | F13-S14 | h.2-1 1.67 ECE4800/4810 | F16-S17 | b.2-1 1.33

Ave: 1.56 Ave: 2.22

ECE3151 Fl14 b.2-2 1.33 ECE3151 F16 b.2-2 3
ECE3090 S14 b.2-2 1.67 ECE3090 S17 b.2-2 2.33
ECE4800/4810 | F13-S14 | b.2-2 1.67 ECE4800/4810 | F16-S17 | b.2-2 1.33
Ave: 1.56 Ave: 1.67

ECE3151 Fl14 b.2-3 1.33 ECE3151 F16 b.2-3 3
ECE3090 S14 b.2-3 1.67 ECE3090 S17 b.2-3 2.33
ECE4800/4810 | F13-S14 | b.2-3 1.67 ECE4800/4810 | F16-S17 | b.2-3 1.33
Ave: 1.56 Ave: 2.22
Average Assessment:| 1.56 Average Assessment: 2.04

TABLE 4.32 Student Outcome () assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE3132 S14 c-1 N/A ECE3132 S18 c-1 2.67
ECE4800/4810 | F13-S14| c-1 2.67 ECE4800/4810 | F16-S17 | c-1 1.67

Ave:| 267 Ave:| 217

ECE3132 S14 c-2 N/A ECE3132 S18 c-2 2.67
ECE4800/4810 | F13-S14| c-2 25 ECE4800/4810 | F16-S17 | c-2 2.17
Ave:| 25 Ave:| 242

ECE3132 S14 c-3 N/A ECE3132 S18 c-3 2.33
ECE4800/4810 | F13-S14| c-3 25 ECE4800/4810 | F16-S17 | c-3 25
Ave | 25 Ave:| 242

Average Assessment: | 2.56 Average Assessment:| 2.36

TABLE 4.33 Student Outcome (d) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE3090 S15 d-1 2.67 ECE3090 S17 d-1 3
ECE4800/4810 | F13-S14| d-1 2.67 ECE4800/4810 | F16-S17 | d-1 2.67

Ave:| 2.67 Ave:| 2.83
ECE3090 S15 d-2 1.67 ECE3090 F17 d-2 2.33
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TABLE 4.33 Student Outcome (d) assessment results.

Course Sem Ind Score Course Sem Ind Score

ECE4800/4810 | F13-S14| d-2 2.33 ECE4800/4810 | F16-S17 | d-2 2.33
Ave 2 Ave:| 2.33

ECE3090 S15 d-3 3 ECE3090 F17 d-3 3

ECE4800/4810 | F13-S14| d-3 2.33 ECE4800/4810 | F16-S17 | d-3 3

Ave:| 2.67 Ave: 3

ECE3090 S15 d-4 3 ECE3090 F17 d-4 3
ECE4800/4810 | F13-S14| d-4 2.67 ECE4800/4810 | F16-S17 | d-4 2.33
Ave:| 2.83 Ave.| 2.67
Average Assessment: | 2.54 Average Assessment: | 2.71

TABLE 4.34 Student Outcome (€) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE3151 F15 el 2.33 ECE3151 F17 el 2.67
ECE3090 S15 el 2 ECE3090 S18 el 3
ECE4800/4810 | F14-S15| el 2.67 ECE4800/4810 | F17-S18 | e-1 2.33

Ave:| 2.33 Ave.| 2.67
ECE3151 F15 e2 2.33 ECE3151 F17 e2 2.67
ECE3090 S15 e2 2 ECE3090 S18 e2 2.33
ECE4800/4810 | F14-S15| e2 2.67 ECE4800/4810 | F17-S18 | e-2 2.33
Ave:| 2.33 Ave:| 2.44
ECE3151 F15 e3 2.33 ECE3151 F17 e3 2.67
ECE3090 S15 e3 2 ECE3090 S18 e-3 3
ECE4800/4810 | F14-S15| e3 2.67 ECE4800/4810 | F17-S18 | e-3 2.33
Ave:| 2.33 Ave.| 2.67
ECE3151 F15 e4 2.33 ECE3151 F17 e4 2.67
ECE3090 S15 e4 1.33 ECE3090 S18 e4 2.67
ECE4800/4810 | F14-S15| e4 1.67 ECE4800/4810 | F17-S18 | e4 2.33
Ave:| 1.78 Ave:| 2.56
Average Assessment:| 2.19 Average Assessment: | 2.58
TABLE 4.35 Student Outcome (f) assessment resullts.
Course Sem Score Course Sem Score
ECE4800/4810 | F14-S15 3 ECE4800/4810 | F17-F18 3
Average Assessment: 3 Average Assessment: 3
TABLE 4.36 Student Outcome (@) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE3090 S15 g-1 2 ECE3090 S18 g-1 2.67
ECE4800/4810 | F14-S15| g-1 2.67 ECE4800/4810 | F17-S18 | g-1 3

Ave:| 233 Ave:| 283
ECE4800/4810 | F14-S15 \ g-2 1.67 ECE4800/4810 | F17-S18 \ g-2 2.33
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TABLE 4.36 Student Outcome (g) assessment results.

Course ‘ Sem ‘ Ind Score Course ‘ Sem ‘ Ind Score
Ave:| 1.67 Ave:| 233
ECE3090 S15 g-3 2.67 ECE3090 S18 g-3 3
ECE4800/4810 | F14-S15| g-3 2.67 ECE4800/4810 | F17-S18 | g-3 3
Ave.| 2.67 Ave 3
Average Assessment. | 2.22 Average Assessment: | 2.72
TABLE 4.37 Student Outcome (h) assessment results.
Course Sem Ind Score Course Sem Ind Score
ECE4800/4810 | F14-S15| h-1 1.67 ECE4800/4810 | F17-S18 | h-1 2.67
Ave:| 1.67 Ave:| 2.67
ECE4800/4810 | F14-S15| h-2 2 ECE4800/4810 | F17-S18 | h-2 3
Ave: 2 Ave: 3
Average Assessment: | 1.83 Average Assessment: | 2.83
TABLE 4.38 Student Outcome (i) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE3090 S16 i-1 2.33 ECE3090 S18 i-1 3
ECE4800/4810 | F15-S16| i-1 2.67 ECE4800/4810 | F17-S18 | i-1 2.67

Ave: 25 Ave:| 283
ECE3151 F16 i-2 2.33 ECE3151 F17 i-2 1.33
ECE3090 S16 i-2 2.33 ECE3090 S18 i-2 3
ECE4800/4810 | F15-S16| i-2 2.67 ECE4800/4810 | F17-S18 | i-2 2.33
Ave:| 244 Ave:| 222
ECE3151 F16 i-3 2.33 ECE3151 F17 i-3 1.33
ECE3090 S16 i-3 2.33 ECE3090 S18 i-3 3
ECE4800/4810 | F15-S16| i-3 2.67 ECE4800/4810 | F17-S18 | i-3 2.33
Ave:| 244 Ave:| 222
ECE3151 F16 i-4 2.33 ECE3151 F17 i-4 1.33
ECE3090 S16 i-4 2.33 ECE3090 S18 i-4 3
ECE4800/4810 | F15-S16| i-4 2.33 ECE4800/4810 | F17-S18 | i-4 2.33
Ave | 233 Ave | 222
Average Assessment:| 243 Average Assessment:| 2.37
TABLE 4.39 Student Outcome (j) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE1001 F16 i-1 3 ECE1001 F17 i-1 2.67
ECE4800/4810 | F15-S16| i-1 1.67 ECE4800/4810 | F17-S18 | i-1 3

Ave:| 2.33 Ave:| 2.83
ECE1001 F16 i-2 3 ECE1001 F17 i-2 2.67
ECE4800/4810 | F15-S16| i-2 1.67 ECE4800/4810 | F17-S18 | i-2 3

Ave: 2 Ave:| 2.83
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TABLE 4.39 Student Outcome (j) assessment results.

Course ‘ Sem | Ind Score Course | Sem ‘ Ind Score

Average Assessment: 2 Average Assessment:| 2.83

TABLE 4.40 Student Outcome (k) assessment results.

Course Sem Ind Score Course Sem Ind Score
ECE2103 S16 k-1 N/A ECE2103 S18 k-1 3
ECE2206 F16 k-1 N/A ECE2206 F17 k-1 2.3
ECE3132 S16 k-1 N/A ECE3132 S18 k-1 3

Ave:| N/A Ave:| 2.78
ECE2206 F16 k-2 N/A ECE2206 F17 k-2 3
ECE3151 F16 k-2 3 ECE3151 F17 k-2 3
Ave: 3 Ave: 3
ECE1002 S16 k-3 3 ECE1002 S18 k-3 3
ECE2206 F16 k-3 N/A ECE2206 F17 k-3 3
ECE3151 F16 k-3 3 ECE3151 F17 k-3 3
ECE3226 F16 k-3 N/A ECE3226 F17 k-3 3
Ave: 3 Ave: 3

Average Assessment: 3 Average Assessment:| 2.9

These results are also given in the bar chart shown below.

3.5

M first

M second

a bl b2 ¢ d e f g h i i k

Student Outcome, (a) thru (k)

FIGURE 4.3 Student Outcome assessment results.
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The rubric used to determine whether action is required is given in TABLE 4.5, which is duplicated in the
table shown below.

TABLE 4.41 Classification of PEO and SO performance.

Average Performance
Performance Classification
25-3 Acceptable performance - no action required
2-25 Marginal performance - consider action
<2 Action required

This data shows a generally improving trend from the first assessment to the second assessment.
Comparing these results to the SO performance classification as given in TABLE 4.41, suggests the
following conclusions:

1. The SO's (@), (c), and (i) are demonstrating marginal performance and either need corrective
action or should, at the very least, be watched carefully at the next cycle.

2. The SO (b.2) isdlightly above 2 and we have decided that it requires action.

The next section describes additional collected data, the curricular modifications that actually took place
over the past 6 years and the reasons why those changes were made, and proposed curricular changesto be
madein the Fall 2018 semester to address deficienciesin our curriculum based upon all available evidence.

A.6 Documentation

In order to document the process, meeting minutes will be kept and those minutes will be documented on a
library-style website specific to ABET-related materials. All assessed materials, assessment quantitative
results, and curricular changes will be uploaded to the website. This website will be accessible to all
program faculty and all college administrators for regular dissemination of results. If assessment materials
are in paper form and of reasonably small size such as laboratory reports, homework, and tests, then those
materials will be electronically scanned for upload to the website for ongoing documentation.

With al ABET-related materials uploaded to a website, the opportunity exists to seek input on the
assessment process from other constituents, regardiess of their proximity to Saint Louis or their personal
schedule since they can access the website at their convenience. Such constituents could include |AB
members and/or alumni. This will not substitute, however, for convening on-site IAB meetings every
other year for the purpose of constituent feedback.

B. Continuous I mprovement

The previous section describes the Student Outcomes (SO) assessment process and the assessment results
for the last 6 years for SO direct measurement from student classroom works. Those results, as well as
other gathered information, are used as input to continuously improve the program and aso to
continuously improve the program assessment process. All the information gathered and used as input for
continuously improving the program include:

1. Performance results for the SOs (@) through (k) from direct assessment of student classroom works
as described in the previous section

2. Graduating student townhall meetings

PARKS COLLEGE OF ENGINEERING, AVIATION AND TECHNOLOGY 75
SAINT LOUISUNIVERSITY



ELECTRICAL ENGINEERING PROGRAM

Graduating student exit surveys for SO assessments
Observations and anecdotal information gathered by faculty from various courses
Alumni surveysincluding both PEO and SO assessments

o g b~ W

Industry Advisory Board (IAB) assessment of the PEO's.
This input was collected and considered when seeking ways to improve the program or the assessment
process.

B.1 Graduating Student Townhall Meetings

In May 2017 and also in May 2018, graduating students were brought together in a townhall-style meeting
to discussthe Electrical Engineering program. Each townhall was lead by the department Chair, William J.
Ebel, PhD. A few simple questions were asked and the comments collected and discussed with the faculty.

May 2017: A total of 8 students attended. The students were asked the following questions:

Do you feel that our Program Educational Objectives are appropriate?
Can our Program Educational Objectives be improved? If so, how?

w NP

How well does our program address the Student Outcomes?
4. What program improvements can we make to better devel op the Student Outcomes?

Although no formal survey was taken, students felt that the PEO’s were appropriate and their particular
godls in life were within the scope of the PEO in every case. The students didn’t feel that the PEO's
needed improving.

A few students commented on specific SO’s.

» For SO (d), some students felt that the Senior Design groups were not multidisciplinary enough.
They felt that multidisciplinary should go beyond just Electrical, Computer, and Biomedical engi-
neers. They understand the difficulty of doing this given the constraints of our academic programs.
Some of them felt that they get more exposure to multidisciplinary teams when participating in
extracurricular activities like campus clubs such as the Rocket Club, the Space Lab, the SAE For-
mularace car club, etc.

» For SO (j), some of the studentsfelt that revision control software should be used and encouraged in
Electrical Engineering courses where software is required.

» Some students felt that they would benefit from a Computer Aided Drawing (CAD) class rather
than working in the machine shop as part of the ECE1001 and ECE1002 courses.

» Some students felt that they should be exposed to 3D printing in a class, perhaps ECE1001 or
ECE1002.

May 2018: A total of 13 students attended. The students were asked the same questions as the 4 stated
above. The main points from the feedback are given in the bullet list below.

» They were also unanimous in stating that the Scientific Programming class (CSCI1060) was "not a
serious programming class' and is basically a waste of time. In fact, several students claimed that
they HATE programming, in part, because of the horrible experience they had in CSCI1060. In that
sense, perhaps that course is counterproductive. They feel that both EE's and CpE's should take
CSCI1300, OOP,
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» There was fairly broad feelings that they need to learn more practical skills such as surface mount
soldering, Eagle Layout, machine shop, and other practical skills. They felt that some sort of some-
what major layout activity in Junior Design, as part of that course, would be useful.

» This comment is linked to the previous one. They also felt that they needed to learn how to build
more advanced electronic systems. They said they thought that semiconductors and electronics
could be combined into one course with a 2nd course in electronics put in.

» Therewas some strong preference for reducing the number of required courses and to open up more
elective courses. For example, many studentsfelt that EM fields and EM waves could be combined
into one course and that (as stated above) Semiconductors and Electronics could be combined into
one course. In place of those courses, they want to take more elective courses.

» Some felt that they needed more exposure to a business course(s) and to learn more about resume
writing, etc.

» There was some interest in the department offering more summer classes so students can catch up
when needed, or to get ahead to allow them to take more elective courses. This might be difficult to
populate.

» There was a very strong feeling that Junior year is excessively busy. They say it is redly hard to
keep up. | mentioned the issue with keeping senior year manageable for the sake of the Senior
Design course and they understood that, but they hoped there might be a way of pushing some of
those courses into Sophomore year.

B.2 Graduating Student Surveys

The graduating students, within the last week of the spring semester, were directly surveyed on their
perceived proficiency in each of the SO’s. The following question was posed as it relates to each of the
SO's:

“Please indicate how your education has prepared you with:”

The number of students responding to each survey is given in the table below.

TABLE 4.42 Number of graduating student survey responses.

AY13 | AY14 | AY15 | AY16 | AY17 | AY18
# Responses 13 16 20 20 28 15

The possible responses and the numeric value assigned to each are given in the table shown below.

TABLE 2.43 Graduating student survey responses.

Answer Value
Very Strong 3
Strong 25
Average 2
Weak 15
Very Weak 1
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The average values are given in the table shown below for each academic year from AY 13 through AY 18.
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FIGURE 4.4 Graduating student Student Outcome survey.

The rubric used to determine whether action is required is given in TABLE 4.41. Based upon this rubric,
no action is required for any of the SO’s, however for the latest results, AY 18, the SO (j) has a numeric

value of 2.40 and SO (k) has a numeric value of 2.48 which technically means they should be watched.

B.3 Alumni Surveys

Alumni surveys were collected covering the time frame July 2013 through June 2018. The question was
asked, for each PEO, “How well do you feel your education at Saint Louis University prepared you in
fulfilling the following program objectives?’

There were a total of 49 responses and the results are shown in the table below. Using the classification

givenin TABLE 4.41, the PEOs are acceptable to the alumni and do not require change.

TABLE 2.44 Alumni PEO survey results.

PEO

Value #1 #2 #3
Strongly Agree 3 64.3% 54.8% 71.4%
Agree 25 33.3% | 357% | 28.6%
Neutra 2 2.4% 9.5% 0
Disagree 15 0 0 0
Strongly Disagree 1 0 0 0

Average:| 281 273 2.86

The alumni were also polled regarding the SO’s. They were asked to answer the following question for

each SO:
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“When you graduated from Parks College with a degree in Electrical Engineering, you were
prepared to do the following:”

They were to select one of the answers given in the following table. These answers were mapped to values

TABLE 4.45 Rating used for alumni Student Outcome survey.

Rating Value
Strongly Agree 3
Agree 25
Neutra 2
Disagree 15
Strongly Disagree 1

as indicated in the table and used to calculate average responses. The results are shown in the following
table. The rubric used to determine whether action is required is given in TABLE 4.41. Based upon this

2.90

2.80 A

2.70 A

2.60 A

2.50 A

2.40 A

2.30 -

FIGURE 4.5 Alumni Student Outcome survey.

rubric, no action is required for any of the SO's, however SO (j) has a numeric value of 2.49 which
technically means this outcome should be watched.

B.4 Industry Advisory Board

The IAB was formally polled in the spring of 2013 after our last general review as well asin Spring 2018.
They were asked through an online survey whether they agree with the Program Educational Objectives.
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Theresults are given in the following table.

TABLE 4.46 Industry Advisory Board PEO survey results.

PEO #1, #2, #3
Value | Spring 2013 | Spring 2018
Strongly Agree 3 4 5
Agree 2 2 2
Disagree 1 0 0
Average: 2.67 271

The rubric used to determine whether action is required is given in TABLE 4.41. Based on these results,
no action is required for any of the PEO’s.

AnAB meeting was aso held onsite on April 8th, 2016. As part of this meeting, the Board members were
asked to comment on and discuss the PEO's. A total of 6 members participated and they were asked
generaly whether the PEO’s were appropriate. There were no concerns cited nor deficiencies noted. A
formal survey was not taken at this meeting.

Based on these results, the PEOs are acceptable to the IAB and do not require change.
Senior Townhall meeting:

As part of the May 8th 2017 townhall meeting, the graduating seniors were asked to comment on the
PEO’s as part of an interactive discussion. The students felt that the PEO’s were appropriate and were in
line with their career aspirations. A formal survey was not taken.

As part of the April 30th 2018 townhall meeting, the graduating seniors were asked to comment on the
PEO’s as part of an interactive discussion. The students felt that the PEO’s were appropriate and were in
line with their career aspirations. A formal survey was not taken.

Based on these results, the PEOs are acceptabl e to the students and do not require change.
Department meetings:

Since our last ABET genera review in fall of 2012, the Electrical Engineering faculty discussed the
current PEO’s and formally adopted them on November 28th, 2012. Since that time, the PEO's were
discussed each year at the end-of-year meeting in May. At each meeting, the faculty were unanimous in
approving of the PEO’s as written and no changes were suggested be made.

These PEQO'’s have been regularly assessed since the last ABET general review in 2012. The alumni, IAB
members, and faculty have all felt over the past 6 years that the PEO’s are appropriate. In light of this, the
PEOs have not changed since their formal adoption on November 28th, 2012.

The faculty fedl that the PEO'’s are appropriate and consistent with the missions of the Department,
College, and University and serve all the constituents well and therefore do not require change.

B.5 Program Changes and Rationale

There were a number of program changes since the last major review. Some of these changes involved
course additions and deletions, as given in TABLE 0.1, while others involved changes to existing courses.
The major changes due to course additions and deletions did not result from the formal assessment process
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since they all occurred before the loop was closed, however the following changes did occur as aresult of
an informal assessment of student performance:

» The deletion of ENGL400 from the Electrical Engineering program and the Bioel ectronics concen-
tration (EE emphasis) occurred because students already get significant exposure to writing in a
number of Electrical Engineering classes and that course was deemed unnecessary.

» The addition of ESCI220, Thermodynamics, was aresult of informal assessment leading to arecog-
nition that students would benefit from some exposure to thermodynamics before being exposed to
the topic of high speed electronics. The thermodynamics course is not really necessary, but it pro-
vides the student with some supporting background information.

» The change from MATH4880 to ECE3052 also resulted from an informal assessment of student per-
formance asit relates to understanding probability and statistics as applied to courses like ECE4060,
Communications, and ECE3130, Semiconductors. Probability and statisticsis an important topic for
Electrical Engineers and the Mathematics department was not longer able to satisfy our needs with
an appropriate course.

» The change from CSCI145 to BME200, both of which are computer programming classes, also
resulted from an informal assessment of student performance. The BME200 course better prepares
our students for the Biomedical Engineering courses that are part of the Bioelectronics concentra
tion.

There were also important changes made to existing courses, in some cases to directly address the Student
Outcomes (SO). In order to address SO (b) better, it was decided that a single experiment would be
required to be developed by Electrical Engineering students. This experiment was meant to be simple in
explanation but would require some thought in terms of solution. It was decided to require student to
design an experiment to measure the internal resistance of a battery, which we subsequently refer to as the
battery experiment. This requirement was first added to the ECE4800/4810, Senior Design course, in the
Fal 2014 semester. The results, as observed by the faculty, were not very good in the sense that
experimental writeups were poor and unimaginative. Moreover, the experimental procedures that were
developed did not include any kind of precision or accuracy analysis.

The experiment was again required in the Fall 2015 semester with a better explanation of what was
required. The results were about the same. Our assessment at the time was that since the battery
experiment was avery small part of the student’s overall Senior Design grade, roughly 5%, the students did
not put forth much effort which resulted in the poor outcomes. Therefore, the battery experiment was
included as part of the ECE3090, Junior Design course, starting in the Spring 2017 semester.

The battery experiment was included as part of the Junior Design course and made a reasonably significant
part of the grade. The developed experimental procedures were better in that they now were reasonably
well devel oped, some were imaginative and used clever concepts, and they analysisinvolved precision and
accuracy measures. The battery experiment is used to measure SO's (b), (e), (), (g) and (i).

The ECE3151, Linear Systems Lab, course was also modified to address the SO (@), by the creation of the
Echo Cancellation lab. This laboratory project requires the creation of a calibration curve which involves
generating and observing trends in data, and it requires creating a model for the impulse response of the
inverse system to eliminate the echo.

The ECE3151, Linear Systems Lab, course was also modified to address SO’s (b) through the Vowel
Recognition lab and SO's (€) and (i) through the PID Controller lab.

The ECE1001, Introduction to Electrical and Computer Engineering course was also modified to give the
student exposure to current issues by requiring that they read papers on current technological trends and
write summary papers.
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Closing the loop at the end of the Spring 2018 semester did give rise to a few concerns that require
modification to the program. The most important is SO (b.2) which includes the indicators

1. Ability to recognize the precision of measure data
2. Ability to recognize the relevancy of measured data

3. Ability to observe data trends or data features for the purpose of modeling, prediction, or drawing
conclusions

In addressing this concern, we first plan to modify the ECE3052, Probability and Random Variables for
Engineers course in order to directly relate statistical measures with measured data relevant to Electrical
Engineering. For example, students will be required to measure twenty 1K ohm resistors that are 1/4 watt
and with tolerance of 5%. They will be required to measure the precision of their measured data using the
standard deviation statistics, and the accuracy using the mean statistic. The students will also be required
to plot a histogram of the measured values in order to make a judgement about what distribution is most
likely represented by the data. This example directly relates to all three indicators given above. Other
examples will be given to the students along these lines to help them understand the notion of precision
and accuracy in a statistical context. With this formal introduction to the terminology and relationship to
statistical measures, this outcome should improve.

Another modification will be made to the ECE3151, Linear Systems Lab, by requiring that students use
concepts from Bode Plots to create a model for a filter using measured frequency response data from the
filter. Thisreguiresthat the frequency response magnitude be put into the Bode Plot form and lines drawn
to create a model of the frequency response and ultimately an appropriate transfer function. This directly
relatesto indicator #3.

Another set of modifications needs to occur relating to the Bioelectronics concentration due to recent
changesin the Biomedical engineering program. These are detailed in the table given below.

In addition to those described above, the following tables lists proposed major program changes to be
enacted or considered going forward.

TABLE 4.47 Future magjor program changes.

Program Program Change Satus Rationale

The faculty have noted the ineffectiveness of the CSCI1060

decided | computer programming coursefor several years. The graduating

delete CSCI1060 by students have aso strongly indicated the ineffectiveness of this
faculty |course claiming that the course content amounts to a “ survey
Electrical level” introduction and is “not a serious programming class’.
Engineering Thefaculty have noted the effectiveness of the CSCI11300 object
Electrical oriented computer programming course as well as the students.
Engineering decided |Anecdotal evidence existsin the ECE3151 Linear Systems Lab
add CSCI1300 by which has students with both prerequisites and the differencesin
faculty |performance are clear. Also, the graduating students, through

the townhalls have stated that this course provides a solid back-
ground in computer programming.
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TABLE 4.47 Future magjor program changes.

Program Program Change Satus Rationale
The Biomedical engineering program no longer requires these
gg: gg g: 8t ggg proposed | courses, so delete these courses will better align the Bioel ectron-
Bioelectronics ics concentration with the BME program.
(EE emphasis)

Adding this course will better align the Electrical Engineering
program and this concentration and will also support knowledge
that is useful for EE3131, Electronics.

add ESCI2300 | proposed

C. Additional Information

All assessment materias are available either on the Electrical Engineering ABET website or are available
for review onsite during the visit.

PARKS COLLEGE OF ENGINEERING, AVIATION AND TECHNOLOGY 83
SAINT LOUISUNIVERSITY




ELECTRICAL ENGINEERING PROGRAM

CRITERION 5. CURRICULUM

A. Program Curriculum

The curriculum for the Electrical Engineering program at Saint Louis University has been designed by the
faculty and continuously revised with feedback from the constituents of the program. The curriculum is
designed to produce a graduate broadly acquainted with skills, tools and principles that would be used in
the broad area of Electrical Engineering field. While designed to develop the essential knowledge, skills,
and abilities needed for professional practice or graduate study, the curricular structure of the program,
consisting of professional, science and math, and general education components equips our students with a
holistic educational experience that is designed to prepare students to succeed in a world characterized by
rapidly developing technology, growing complexity, and globalization. The curriculum aligns with the
program educational objectives through its direct support of the student outcomes. Student outcomes map
directly into program educational objectives.

The Electrical Engineering Program curriculum builds from basic to advanced courses, has a logical
prerequisite tree, and balances semester |oads among various technical and general education courses. The
Electrical Engineering program includes a Bioelectronics concentration (EE emphasis) as well as a
Bioelectronics concentration (Pre-Health emphasis) each of which leads to a baccalaureate degree in
Electrical Engineering. The flow charts for these three are in the figures below.

The Electrical Engineering program curriculum has the following three components: (1) Basic Science &
Math (39 credits), General Education (21 credits), and Electrica Engineering requirements (65 credits).
These are documented, along with pre/co-requisites and relationship to SO’'s and PEO’s in the following
table. The university operates on semesters.

TABLE 5.1 Electrical Engineering curriculum.

HRS COURSE Pre/Co-requisite SO PEO
MATH & BASIC SCIENCE (39 hrs)
3 | CHEM1110 GENERAL CHEMISTRY gﬂgm 2328 ;gai“ﬂﬁggggr a 123
1 | CHEM1115 GENERAL CHEMISTRY | LAB CHEM1110 (co) or CHEM1130 ab 123
3 | PHYS1610 ENGINEERING PHYSICS| MATH1510 a 123
1 | PHYSL620 ENGINEERING PHYSICS| LAB PHY S1610 (co) b,d 123
3 | PHYS1630 ENGINEERING PHYSICS I PHY S1610, PHY S1620 a 123
1 | PHYSL640 ENGINEERING PHYSICS I LAB PHY S1630 (co) b,d 123
3 | MATH1660 DISCRETE MATH MATH1200 a 123
4 | MATH1510 CALCULUSI MATH1400 or 4 years of HS math a 123
4 | MATH1520 CALCULUSII MATH1510 a 123
4 | MATH2530 CALCULUS I MATH1520 a 123
3 | MATH3L10 LINEAR ALGEBRA MATH1520 a 123
3 | MATH3550 DIFFERENTIAL EQUATIONS MATH2530 a 123
3 | ECE3052 PROBABILITY & RV FOR ENGINEERS MATH2530, CSCI1060 or CSCI1300 or abcek 1,23
BME2000
3 | ESCI2300 THERMODYNAMICS MATH2530 aeghk 123
GENERAL EDUCATION (21 hrs)
3 | ENGL1920 ADVANCED WRITING FOR PROF ENGL 1500 or English ACT 25 g 123
3 | CSCI1060 INTRO TO SCIENTIFIC PROGRAMMING | MATH1320 or MATH1510 (co) a 123
3 | PHIL3400 ETHICS AND ENGINEERING f 123
3 | THEO1000 THEOLOGICAL FOUNDATIONS h 123
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TABLE 5.1 Electrical Engineering curriculum.

SAINT LOUISUNIVERSITY

HRS COURSE Pre/Co-requisite SO PEO
3 | ELECTIVE- CULTURAL DIVERSITY h 123
3 | ELECTIVE - HUMANITIES h 123
3 | ELECTIVE - SOCIAL & BEHAVIORAL SC h 123

ELECTRICAL ENGINEERING (65 hrs)
1 | ECE1001 INTRO TOECEI b,c.0..k 1,23
1 | ECE1002 INTRO TOECEII abcegik |123
3 | ECE2101 ELECTRICAL CIRCUITSI MATH1520, PHY S1610 ab,ek 12,3
3 | ECE2102 ELECTRICAL CIRCUITSII ECE2101 ae 12,3
1 | ECE2103 ELECTRICAL CIRCUITSLAB ECE2102 (co) ab,ceg.k 12,3
3 | ECE2205 DIGITAL DESIGN ECE2206 (co) ab,cejk 1,23
1 | ECE2206 DIGITAL DESIGN LAB ECE2205 (co) ab,cegk 12,3
3 | ECE3110 ELECTRICAL ENERGY CONVERSION ECE2102, MATH3550 abceijh |123
3 | ECE3225 MICROPROCESSORS CSCI1060 or CSCI 1300 or BME2000 ab,cef,i 123
1 | ECE3226 MICROPROCESSORS LAB ECE3225 (co) abcdefgj | 123
3 | ECE3130 SEMICONDUCTORS ECE2102, MATH3550 acehij 123
3 | ECE3131 ELECTRONIC CIRCUIT DESIGN ECE3130 acejk 12,3
1 | ECE3132 ELECTRONIC CIRCUIT DSG LAB ECE3131 (co) ab,cehk 12,3
3 | ECE3140 ELECTROMAGNETIC FIELDS ECE2102, MATH3550 ae 123
3 | ECE3150 LINEAR SYSTEMS ECE2001 or ECE2102, MATH3550 ace 1,23
ECE3150 (co), CSCI1060 or CSCI1300 .
1 | ECE3151LINEAR SYSTEMSLAB or BME2000 abcegik |123
1 | ECE3090 JUNIOR DESIGN ECE3150 abcdeghik | 1,23
3 | ECE4120 AUTOMATIC CONTROL SYSTEMS ECE3150 abcek 12,3
3 | ECE4140 ELECTROMAGNETIC WAVES ECE3140 ace 1,23
3 | ECE4160 COMMUNICATION SYSTEMS ECE3150, ECE3052 ab.cek 1,23
3 ECE4800 ECE DESIGN | Senior Standing in EE athruk 12,3
3 | ECE4810 ECE DESIGN II ECE4800 athruk 1,23
6 | ECEELECTIVE 123
3 | OPEN ELECTIVE 123
6 | TECHNICAL ELECTIVE 123
The following table shows which required Electrical Engineering courses address each SO.
TABLE 5.2 Electrical Engineering program Student Outcome course mapping.
a b c d e f g h i j k

ECE1001 X X X X

ECE1002 X X X X X X X

Ece2101 | X | X X X

ECE2102 X X

ECE2103 X X X X X X

ECE2205 X X X X X X

ECE2206 X X X X X X

ECE3110 X X X X X X X

ECE3225 X X X X X X

ECE3226 X X X X X X X X

ECE3130 X X X X X X

ECE3131 X X X X X
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TABLE 5.2 Electrical Engineering program Student Outcome course mapping.

a b c d e f g h i j k

ECE3132 X X X X X
ECE3140 | X X
ECE3150 X X X
ECE3151 X X X X X X X
ECE3090 X X X X X X X X X
ECE4120 X | X | X X X
ECE4140 X X X
ECE4160 X X X X X
ECE4800 X[ X[ X | X | X[ X | X | X ]| X | X|X
ECE4810 X X X X X X X X X X X

El21|16|19| 4 (20| 4| 9|5 | 8| 8|15

The following table shows the required courses layed out by semester and year along with their subject

area and recent offering history.

TABLE 5.3 Electrical Engineering program course flow by semester.

Subject Area Last Two
Course Reg/ Math Gen Terms Max
Elec S Eng Eq Other Offered Enroll
YEAR#1 - FALL SEMESTER
ECE 1001 INTRO TO ECE | R X F17, F16 35,35
CHEM 1110 GENERAL CHEMISTRY | R X S18, F17 150, 215
CHEM 1115 GENERAL CHEMISTRY | LAB R X S18, F17 24,24
ENGL 1920 ADV WRITING FOR PROF R X S18, F17 20,20
MATH 1510 CALCULUS R X S18, F17 30, 30
THEO 1000 THEOLOGICAL FOUNDATIONS R X S18, F17 27,27
YEAR#1 - SPRING SEMESTER
ECE 1002 INTRO TO ECE Il R X S18, S17 30,30
CSCI 1060 SCIENTIFIC PROGRAMMING R X S18, F17 27,27
MATH 1660 DISCRETE MATH R X S18, F17 25,25
MATH 1520 CALCULUSII R X S18, F17 30, 30
PHYS 1610 ENGR PHYSICS | R X S18, F17 55, 60
PHYS 1620 ENGR PHYSICS| LAB R X S18, F17 24,24
YEAR#2 - FALL SEMESTER
ECE 2101 ELECTRICAL CIRCUITSI R X F17, F16 24,24
ECE 2205 DIGITAL DESIGN R X F17, F16 30,30
ECE 2206 DIGITAL DESIGN LAB R X F17,F16 16, 16
MATH 2530 CALCULUSIII R X S18, F17 25,25
PHYS 1630 ENGR PHYSICS 11 R X S18, F17 40, 50
PHYS 1640 ENGR PHYSICS I LAB R X S18, F17 24,24
YEAR#2 - SPRING SEMESTER
ECE 2102 ELECTRICAL CIRCUITS I R X S18, S17 30,30
ECE 2103 ELECTRICAL CIRCUITSLAB R X S18, S17 24,24
MATH 3110 LINEAR ALGEBRA FOR ENGR R X S18, F17 20,20
MATH 3550 DIFFERENTIAL EQUATIONS R X S18, F17 25,25
ESCI 2300 THERMODYNAMICS R X S18, F17 50, 40
CORE: SOCIAL & BEHAVIORAL SC SE X Every sem
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TABLE 5.3 Electrical Engineering program course flow by semester.

Subject Area Last Two
Course Reg/ Math Gen Terms Max
Elec S Eng q Other Offered Enroall
YEAR#3 - FALL SEMESTER
ECE 3110 ENERGY CONVERSION R X F17, F16 21,21
ECE 3225 MICROPROCESSORS R X F17, F16 30,30
ECE 3226 MICROPROCESSORS LAB R X F17, F16 16, 16
ECE 3130 SEMICONDUCTORS R X F17, F16 30, 30
ECE 3150 LINEAR SYSTEMS R X F17, F16 40, 40
ECE 3151 LINEAR SYSTEMSLAB R X F17, F16 25,25
OPEN ELECTIVE SE X Every sem
YEAR #3 - SPRING SEMESTER
ECE 3052 PROBABILITY & RV FOR ENGR R X S18, S17 40, 40
ECE 3131 ELECTRONIC CIRCUITS R X S18, S17 24,24
ECE 3132 ELECTRONIC CIRCUITSLAB R X S18, S17 22,22
ECE 3090 JUNIOR DESIGN R X S18, S17 40, 40
ECE 4120 AUTO CONTROLS R X S18, S17 24,24
ECE 3140 ELECTROMAGNETIC FIELDS R X S18, S17 24,24
PHIL 3400 ETHICS & ENGINEERING R X S18, F17 33,33
YEAR#4 - FALL SEMESTER
ECE 4800 SENIOR DESIGN | R X F17, F16 28,28
ECE 4160 COMMUNICATIONS R X F17, F16 24,24
ECE 4140 ELECTROMAGNETIC WAVES R X S18, F16 20,20
ECE ELECTIVE SE X Every sem
TECHNICAL ELECTIVE SE X Every sem
YEAR #4 - SPRING SEMESTER
ECE 4810 SENIOR DESIGN 11 R X S18, S17 28,28
CORE: HUMANITIES SE X Every sem
CORE: CULTURAL DIVERSITY SE X Every sem
ECE ELECTIVE SE X Every sem
TECHNICAL ELECTIVE SE X Every sem
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The following figure shows a bubble-style flow chart for the Electrical Engineering program.

YEAR #3 YEAR #2 YEAR #1

YEAR #4

—e Prerequisite

,,,,, co-requisite
ECE CHEM CHEM MATH THEO ENGL
1001 1110 1115 1510 1000 1920
/ B b
ECE PHYS PHYS MATH MATH CSCl
1002 1620 1610 1520 1660 1060
' ,/v . A
PHYS PHYS ECE MATH ECE i | ECE
1640 1630 2101 2530 2205 2206
] ]
MATH ECE } | ECE MATH SOCIAL ESCI
3110 2103 2102 3550 BEH SC 2300
)/ ; a
ECE } ECE ECE OPEN ECE }‘ ECE
3151 3150 3110 ELEC 3225 3226
/ a
ECE ECE ECE ECE PHIL ECE
3140 4120 3090 3132 3400 3052
' s
ECE ECE ECE ECE TECH
4140 4160 4800 ELEC ELEC
B A
ECE HUM ECE TECH CULT
4810 ELEC ELEC ELEC DIV

FIGURE 5.1 Electrical Engineering program bubble flow chart.
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The following figure shows the Electrical Engineering flow chart that is used to advise students as they

progress through the program.

Name:

ECE 1001 Introduction to ECE |

CHEM 1110 General Chemistry |

CHEM 1115 General Chemistry Lab (co-CHEM 1110)
ENGL 1920 Adv Writing for Professionalst

MATH 1510 Calculus|

THEO 1000 Theological Foundations

ECE 2101 Electrical Circ| (MATH 1520, PHY S 1610)
ECE 2205 Digital Design (co-ECE 2206)

ECE 2206 Digital Design Lab (co-ECE 2205)

MATH 2530 Calculus 11l (MATH 1520)

PHY S 1630 Engr Physics |1 (PHY S 1610, PHY S 1620)
PHY S 1640 Engr Physics || Lab (co-PHY S 1630)

ECE 3110 Energy Conv (ECE 2102, MATH 3550)
ECE 3225 Microprocessors (prog®)

ECE 3226 Microprocessors Lab (co-ECE 3225)

ECE 3130 Semiconductors (ECE 2102, MATH 3550)
ECE 3150 Linear Systems (ECE 2102, MATH 3550)
ECE 3151 Linear Systems Lab (co-ECE 3150, progB)
Open Elective®

ECE 4800 Senior Design |”

ECE 4160 Communications (ECE 3150, ECE 3052)
ECE 4140 Electromagnetic Waves (ECE 3140)
ECE Elective®

Technical Elective®

Total Hours: 125

Saint Louis University
Electrical and Computer Engineering Department
ELECTRICAL ENGINEERING FLOW CHART

Student #:

First semester:

ECE 1002 Introduction to ECE |1

CSCI 1060 Scientific Programming (co-MATH 1510)
MATH 1660 Discrete Math (MATH 1200)

MATH 1520 Calculus Il (MATH 1510)

PHY S 1610 Engr Physics| (MATH 1510)

PHY S 1620 Engr Physics| Lab (co-PHY S 1610)

Sophomore

ECE 2102 Electrical Circuits |l (ECE 2101)
ECE 2103 Electrical Circuits Lab (co-ECE 2102)
MATH 3110 Linear Algebra (MATH 1520)
MATH 3550 Differential Eq. (MATH 2530)
ESCI 2300 Thermodynamics (MATH 2530)
Core: Social & Behavioral Science®

ECE 3052 Prob & RV Engr (MATH 2530, progg)
ECE 3131 Electronic Circuits (ECE 3130)

ECE 3132 Electronic Circuits Lab (co-ECE 3131)
ECE 3090 Junior Design (ECE 3150)

ECE 4120 Auto Controls (ECE 3150)

ECE 3140 EM Fields (ECE 2102, MATH 3550)
PHIL 3400 Ethics & Engineering

ECE 4810 Senior Design Il (ECE 4800)
Core: Humanities?

Core: Cultural Diversity?

ECE Elective®

Technical Elective®

1 students needing prerequisite work in writing skills as determined by ACT or SAT scores will be required to take
ENGL 1500: the Process of composition (3) and perhaps ENGL 1040 Accelerated Reading

2 Cannot be used to satisfy another core requirement.

3 Must be selected from courses in science, math, or engineering at the 2000 level or higher, or Computer Science at 3000 level or higher.

4 Must be taken from alist of approved coursesin Social and Behavioral Science including Economics.
5 Must be taken from the approved list of ECE elective courses.
6 Course satisfying another major or minor, or a course satisfying the technical elective requirement.
7 REQUIRES SENIOR STANDING (all required technical courses through the junior year have been completed and passed)
8 Prerequisite requirement of computer programming, either CSCI 1060, CSCI 1300, or BME 2000

FIGURE 5.2 Electrical Engineering Program semester flow chart.

WE 10-17
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ELECTRICAL ENGINEERING PROGRAM

The Electrical Engineering Program with the Bioel ectronics concentration (EE emphasis) is documented in
the following table along with pre/co-requisites and the course relationship to SO’s and PEO’s..

TABLE 5.4 Bioelectronics (EE emphasis) curriculum.

SAINT LOUISUNIVERSITY

HRS COURSE Pre/Co-requisite SO PEO

MATH & BASIC SCIENCE (5L hrs)
3 | BIOL1240 BIOLOGY | a 123
1 | BIOL1245BIOLOGY | LAB BIOL 1240 (co) ab 123
3 | BIOL1260 BIOLOGY I BIOL 1240 a 123
1 | BIOL1265BIOLOGY Il LAB BIOL 1260 (co) ab 123
3 | BIOL2600 HUMAN PHYSIOLOGY a 123
3 | CHEM1110 GENERAL CHEMISTRY | ;%Eyffai;’éoc"'w 1050 or CHEM1060 a 123
1 | CHEM1115 GENERAL CHEMISTRY | LAB CHEM1110 (co) or CHEM 1130 ab 123
3 | CHEM1120 GENERAL CHEMISTRY Il CHEM1110 or CHEM1130 a 123
1 | CHEM1125 GENERAL CHEMISTRY Il LAB CHEM1120 (co) ab 123
3 | PHYS1610 ENGINEERING PHYSICS| MATH1510 a 123
1 | PHYSL620 ENGINEERING PHYSICS | LAB PHY S1610 (co) b,d 123
3 | PHYS1630 ENGINEERING PHYSICSII PHY S1610, PHY S1620 a 123
1 | PHYSL640 ENGINEERING PHYSICS 1| LAB PHY S1630 (co) b,d 123
3 | MATH1660 DISCRETE MATH MATH1200 a 123
4 | MATHI1510 CALCULUSI MATH1400 or 4 years of HS math a 123
4 | MATH1520 CALCULUSII MATH1510 a 123
4 | MATH2530 CALCULUSIII MATH1520 a 123
3 | MATH3L10 LINEAR ALGEBRA MATH1520 a 123
3 | MATH3550 DIFFERENTIAL EQUATIONS MATH2530 a 123
3 | ECE3052 PROBABILITY & RV FOR ENGINEERS MATH2530, CSCI1060 or CSCI1300 or abcek 123

BME2000

GENERAL EDUCATION (18 hrs)
3 | ENGL1920 ADVANCED WRITING FOR PROF ENGL 1500 or English ACT 25 9 123
3 | PHIL3400 ETHICS AND ENGINEERING f 123
3 | THEO1000 THEOLOGICAL FOUNDATIONS h 123
3 | ELECTIVE- CULTURAL DIVERSITY h 123
3 | ELECTIVE - HUMANITIES h 123
3 | ELECTIVE- SOCIAL & BEHAVIORAL SC h 123

ELECTRICAL ENGINEERING (41 hrs)
1 | ECE1001 INTRO TO ECE | b.c.0j K 123
1 | ECE1002 INTRO TO ECE Il abcegik | 123
3 | ECE2101 ELECTRICAL CIRCUITSI MATH1520, PHY S1610 abek 123
3 | ECE2102 ELECTRICAL CIRCUITSII ECE2101 ae 123
1 | ECE2103 ELECTRICAL CIRCUITSLAB ECE2102 (co) abcegk | 123
3 | ECE2205 DIGITAL DESIGN ECE2206 (co) abceik | 123
1 | ECE2206 DIGITAL DESIGN LAB ECE2205 (co) abcegk | 123
3 | ECE3225 MICROPROCESSORS CSCI1060 or CSCI1300 or BME2000 abcefi | 1,23
1 | ECE3226 MICROPROCESSORS LAB ECE3225 (co) abcdefai | 1,23
3 | ECE3130 SEMICONDUCTORS ECE2102, MATH3550 acenij 123
3 | ECE3131 ELECTRONIC CIRCUIT DESIGN ECE3130 aceik 123
1 | ECE3132 ELECTRONIC CIRCUIT DSG LAB ECE3131 (co) abcehk | 123
3 | ECE3140 ELECTROMAGNETIC FIELDS ECE2102, MATH3550 ae 123
3 | ECE3150 LINEAR SYSTEMS ECE2001 or ECE2102, MATH3550 ace 123
1 | ECE3151 LINEAR SYSTEMSLAB S&?zlggo(co)’ CSCI1060 or CSCI1300 or abcegik | 123
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ELECTRICAL ENGINEERING PROGRAM

TABLE 5.4 Bioelectronics (EE emphasis) curriculum.

HRS COURSE Pre/Co-requisite SO PEO
1 ECE3090 JUNIOR DESIGN ECE3150 ab,cdeghik | 1,23
3 ECE4120 AUTOMATIC CONTROL SYSTEMS ECE3150 abcek 1,23
3 ECE4800 ECE DESIGN | Senior Standing in EE athruk 1,23
3 ECE4810 ECE DESIGN |1 ECE4800 athruk 123

BIOMEDICAL ENGINEERING (15 hrs)
3 BME2000 BME COMPUTING 123
3 BME3150 BIOMEDICAL INSTRUMENTATION 123
3 BME4100 BIOMEDICAL SIGNALS 123
6 ECE/BME ELECTIVE 123

The following table shows the required courses layed out by semester and year along with their subject
area and recent offering history.

TABLE 5.5 Bioelectronics (EE emphasis) concentration course flow by semester.

Subject Area Last Two
Course Reg/ Math Gen Terms Max
Elec . Eng Ed Other Offered Enroll
YEAR#1 - FALL SEMESTER
ECE 1001 INTRO TO ECE | R X F17, F16 35,35
CHEM 1110 GENERAL CHEMISTRY | R X S18, F17 150, 215
CHEM 1115 GENERAL CHEMISTRY | LAB R X S18, F17 24,24
ENGL 1920 ADV WRITING FOR PROF R X S18, F17 20,20
MATH 1510 CALCULUSI R X S18, F17 30, 30
BIOL 1240 BIOLOGY | R X S18, F17 18, 125
BIOL 1245 BIOLOGY | LAB R X S18, F17 24,24
YEAR #1 - SPRING SEMESTER
ECE 1002 INTRO TO ECE |1 R X S18, S17 30, 30
CHEM 1120 GENERAL CHEMISTRY Il R X S18, F17 150, 150
CHEM 1125 GENERAL CHEMISTRY Il LAB R X S18, F17 20,20
MATH 1520 CALCULUSII R X S18, F17 30, 30
PHYS 1610 ENGR PHYSICS | R X S18, F17 55, 60
PHYS 1620 ENGR PHYSICS| LAB R X S18, F17 24,24
BIOL 1260 BIOLOGY II R X S18, F17 150, 150
BIOL 1265 BIOLOGY Il LAB R X S18, F17 24,24
YEAR#2 - FALL SEMESTER
ECE 2101 ELECTRICAL CIRCUITSI R X F17, F16 24,24
ECE 2205 DIGITAL DESIGN R X F17, F16 30, 30
ECE 2206 DIGITAL DESIGN LAB R X F17, F16 16, 16
MATH 2530 CALCULUSIII R X S18, F17 25,25
PHYS 1630 ENGR PHYSICS 1 R X S18, F17 40, 50
PHYS 1640 ENGR PHYSICS 1| LAB R X S18, F17 24,24
BME 2000 BME COMPUTING R X F17, F16 60, 60
YEAR #2 - SPRING SEMESTER
ECE 2102 ELECTRICAL CIRCUITSII R X S18, S17 30,30
ECE 2103 ELECTRICAL CIRCUITSLAB R X S18, S17 24,24
MATH 3110 LINEAR ALGEBRA FOR ENGR R X S18, F17 20,20
MATH 1660 DISCRETE MATH R X S18, F17 25,25
MATH 3550 DIFFERENTIAL EQUATIONS R X S18, F17 25,25
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ELECTRICAL ENGINEERING PROGRAM

TABLE 5.5 Bioelectronics (EE emphasis) concentration course flow by semester.

Subject Area Last Two

Course Reg/ Math Gen Terms Max

Elec . Eng e Other Offered Enroll

THEO 1000 THEOLOGICAL FOUNDATIONS R X S18, F17 27,27
CORE: SOCIAL & BEHAVIORAL SC SE X Every sem

YEAR#3 - FALL SEMESTER

BIOL 2600 HUMAN PHY SIOLOGY R X F17, S17 52, 52

ECE 3225 MICROPROCESSORS R X F17, F16 30,30

ECE 3226 MICROPROCESSORS LAB R X F17, F16 16, 16

ECE 3130 SEMICONDUCTORS R X F17, F16 30,30

ECE 3150 LINEAR SYSTEMS R X F17, F16 40, 40

ECE 3151 LINEAR SYSTEMS LAB R X F17, F16 25,25

YEAR #3 - SPRING SEMESTER

ECE 3052 PROBABILITY & RV FORENGR R X S18, S17 40, 40

ECE 3131 ELECTRONIC CIRCUITS R X S18, S17 24,24

ECE 3132 ELECTRONIC CIRCUITSLAB R X S18, S17 22,22

ECE 3090 JUNIOR DESIGN R X S18, S17 40, 40

BME 3150 BIOMEDICAL INSTRUMENTATION R X S18, S17 51,51

MATH 3110 LINEAR ALGEBRA R X S18, F17 20,20

YEAR#4 - FALL SEMESTER

ECE 4800 SENIOR DESIGN | R X F17, F16 28,28

PHIL 3400 ETHICS & ENGINEERING R X S18, F17 33,33

BME 4100 BIOMEDICAL SIGNALS R X F17, F16 30,30
ECE/BME ELECTIVE SE X Every sem
CORE: CULTURAL DIVERSITY SE X Every sem

YEAR #4 - SPRING SEMESTER

ECE 4810 SENIOR DESIGN I R X S18, S17 28,28

ECE 3140 ELECTROMAGNETIC FIELDS R X S18, S17 24,24

ECE 4120 AUTO CONTROLS R X S18, S17 24,24
CORE: HUMANITIES SE X Every sem
ECE/BME ELECTIVE SE X Every sem
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YEAR #3 YEAR #2 YEAR #1

YEAR #4

ELECTRICAL ENGINEERING PROGRAM

The following figure shows a bubble-style flow chart for the Electrica Engineering Program with the
Bioelectronics concentration (EE emphasis).

—e Prerequisite

..... co-requisite
ECE CHEM }‘ CHEM MATH ‘ ENGL BIOL }‘ BIOL ‘
1001 1115 1110 1510 1920 1240 1245
/ i \\ i
ECE CHEM CHEM MATH PHYS PHYS BIOL N | BIOL ‘
1002 1125 1120 1520 1610 1620 1260 1265
ECE ECE ECE MATH PHYS PHYS BME
2206 2205 2101 2530 1630 1640 2000
S
’ ’
ECE } | ECE ‘ MATH ‘ SOCIAL‘ THEO
2103 2102 3550 BEH SC 1000
y y 3 L\
ECE ECE ECE ECE BIOL ‘
3151 3150 E& 3226 2600
’ ’
MATH ECE ECE B | ECE ‘ ECE BME
3110 3090 3131 3132 3052 3150
ECE ECE/BME PHIL BME CULT
E% ELEC 3400 4100 DIV
/ r “a
ECE ‘ ECE ‘ ECE ‘ ECE/BME HUM
3140 4810 4120 ELEC ELEC

FIGURE 5.3 Bioelectronics concentration (EE emphasis) bubble flow chart.
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ELECTRICAL ENGINEERING PROGRAM

The following figure shows the Electrical Engineering Program with the Bioel ectronics concentration (EE
emphasis) flow chart that is used to advise students as they progress through the program

Name:

ECE 1001 Introduction to ECE |

CHEM 1110 General Chemistry |

CHEM 1115 General Chemistry Lab (co-CHEM 1110)
ENGL 1920 Adv Writing for Professionalst

MATH 1510 Calculus|

BIOL 1240 Biology |

BIOL 1245 Biology | Lab (co-BIOL 1240)

ECE 2101 Electrical Circ1 (MATH 1520, PHY S 1610)
ECE 2205 Digital Design

ECE 2206 Digital Design Lab (co-ECE 2205)

MATH 2530 Calculus 11l (MATH 1520)

PHY S 1630 Engr Physics 1l (PHY S 1610, PHY S 1620)
PHY S 1640 Engr Physics || Lab (co-PHY S 1630)
BME 2000 BME Computing (MATH 1520)

BIOL 2600 Human Physiology

ECE 3130 Semiconductors (ECE 2102, MATH 3550)
ECE 3225 Microprocessors (progs)

ECE 3226 Microprocessors Lab (co-ECE 3225)

ECE 3150 Linear Systems (ECE 2102, MATH 3550)
ECE 3151 Linear Systems Lab (co-ECE 3150, prog®)

ECE 4800 Senior Design 1°
PHIL 3400 Ethics & Engineering
BME 4100 Biomedical Signals
ECE/BME Elective®

Core: Cultural Diversity?

Total Hours, 125

Saint Louis University
Electrical and Computer Engineering Department
ELECTRICAL ENGINEERING (BIOELECTRONICS CONCENTRATION) FLOW CHART

Student #:

First Semester:

=
3.
o
Q

ECE 1002 Introduction to ECE |1

CHEM 1120 General Chemistry II (CHEM 1110)
CHEM 1125 General Chem Lab Il (co-CHEM 1120)
MATH 1520 Calculus Il (MATH 1510)

PHY S 1610 Engr Physics| (MATH 1510)

PHY 'S 1620 Engr Physics| Lab (co-PHY S 1610)
BIOL 1260 Biology Il (BIO 1240)

BIOL 1265 Biology Il Lab (co-BIOL 1260)

Sophomore

ECE 2102 Electrica Circuits 1 (ECE 2101)
ECE 2103 Electrical Circuits Lab (co-ECE 2102)
MATH 1660 Discrete Math (MATH 1200)
MATH 3550 Differential Eq. (MATH 2530)
THEO 1000 Theological Foundations

Core: Social & Behavioral Science

ECE 3052 Prob & RV Engr (MATH 2530, proge)
ECE 3131 Electronic Circuits (ECE 3130)

ECE 3132 Electronic Circuits Lab (co-ECE 3131)
ECE 3090 Junior Design (ECE 3150)

BME 3150 Biomedical Instr (BIOL 2600, ECE 3150)
MATH 3110 Linear Algebra (MATH 1520)

ECE 4810 Senior Design |1 (ECE 4800)

ECE 3140 EM Fields (ECE 2101, MATH 3550)
ECE 4120 Auto Controls (ECE 3150)

ECE/BME Elective®

Core: Humanities?

1 students needing prerequisite work in writing skills as determined by ACT or SAT scores will be required to take
ENGL 1500: the Process of composition (3) and perhaps ENGL 1040 Accelerated Reading

2 Cannot be used to satisfy another core requirement.

3 Must be selected from an approved list of ECE or BME elective courses.
4 Must be taken from alist of approved coursesin Social and Behavioral Science including Economics.

5 REQUIRES SENIOR STANDING (all required technical courses through the junior year have been completed and passed)
6 Prerequisite requirement of computer programming, either CSCI 1060, CSCI 1300, or BME 2000

FIGURE 5.4 Bioelectronics concentration (EE emphasis) semester flow chart.

WE 10-17
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ELECTRICAL ENGINEERING PROGRAM

The Electrical Engineering Program with the Bioelectronics concentration (Pre-Health emphasis) is
documented in the following table along with pre/co-requisites and the course relationship to SO’'s and
PEO's..

TABLE 5.6 Bioelectronics (Pre-Health emphasis) curriculum.

HRS COURSE Pre/Co-requisite SO PEO

MATH & BASIC SCIENCE (59 hrs)
3 | BIOL1240 BIOLOGY | a 123
1 | BIOL1245BIOLOGY | LAB BIOL 1240 (co) ab 123
3 | BIOL1260 BIOLOGY I BIOL 1240 a 123
1 | BIOL1265BIOLOGY Il LAB BIOL 1260 (co) ab 123
3 | BIOL2600 HUMAN PHYSIOLOGY a 123
3 | CHEM1110 GENERAL CHEMISTRY | gﬂ Em (1)828 Z;g;i“ﬂjigggr a 123
1 | CHEM1115 GENERAL CHEMISTRY | LAB CHEM1110 (co) or CHEM1130 ab 123
3 | CHEM1120 GENERAL CHEMISTRY II CHEM1110 or CHEM 1130 a 123
1 | CHEM1125 GENERAL CHEMISTRY Il LAB CHEM1120 (co) ab 123
3 | CHEM 2410 ORGANIC CHEMISTRY | CHEM1120 a 123
1 | CHEM 2415 ORGANIC CHEMISTRY | LAB CHEM2410 (co) ab 123
3 | CHEM 2420 ORGANIC CHEMISTRY I CHEM2410 a 123
1 | CHEM 2425 ORGANIC CHEMISTRY Il LAB CHEM2420 (co) ab 123
3 | CHEM 3600 BIOCHEMISTRY CHEM2410 a 123
3 | PHYSL610 ENGINEERING PHYSICS| MATH1510 a 123
1 | PHYSL620 ENGINEERING PHYSICS| LAB PHY S1610 (co) b,d 123
3 | PHYS1630 ENGINEERING PHYSICSI PHY S1610, PHY S1620 a 123
1 | PHYSL640 ENGINEERING PHYSICS I LAB PHY S1630 (co) b,d 123
3 | MATH1660 DISCRETE MATH MATH1200 a 123
4 | MATH1510 CALCULUSI MATH1400 or 4 years of HS math a 123
4 | MATH1520 CALCULUSII MATH1510 a 123
4 | MATH2530 CALCULUSIII MATH1520 a 123
3 | MATH3L10 LINEAR ALGEBRA MATH1520 a 123
3 | MATH3550 DIFFERENTIAL EQUATIONS MATH2530 a 123
3 | ECE3052 PROBABILITY & RV FOR ENGINEERS MATH2530, CSC11060 or CSC11300 or a 123

BME2000

GENERAL EDUCATION (21 hrs)
3 | ENGL1900 ADVANCED RHETORIC ENGL 1500 or English ACT 25 g 123
3 | PHIL3400 ETHICS AND ENGINEERING f 123
3 | THEO1000 THEOLOGICAL FOUNDATIONS h 123
3 | ELECTIVE- CULTURAL DIVERSITY h 123
3 | ELECTIVE - HUMANITIES (ENGLISH LITERATURE) h 123
3 | PSY 1010 INTRO TO PSYCHOLOGY h 123
3 | SOC 1100 INTRO TO SOCIOLOGY h 123

ELECTRICAL ENGINEERING (41 hrg)
1 | ECE1001 INTRO TO ECE | b.C.0 K 123
1 | ECE1002 INTRO TO ECE Il ab.ce,gik 123
3 | ECE2101 ELECTRICAL CIRCUITSI MATH1520, PHY S1610 abek 123
3 | ECE2102 ELECTRICAL CIRCUITSII ECE2101 ae 123
1 | ECE2103 ELECTRICAL CIRCUITSLAB ECE2102 (co) abcegk 123
3 | ECE2205 DIGITAL DESIGN ECE2206 (co) abcejk 123
1 | ECE2206 DIGITAL DESIGN LAB ECE2205 (co) abcegk 123
3 | ECE3225 MICROPROCESSORS CSCI1060 or CSCI1300 or BME2000 abcef 123
1 | ECE3226 MICROPROCESSORS LAB ECE3225 (co) abcdefg 123
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ELECTRICAL ENGINEERING PROGRAM

TABLE 5.6 Bioelectronics (Pre-Health emphasis) curriculum.

R COURSE Pre/Co-requisite SO PEO
3 | ECE3130 SEMICONDUCTORS ECE2102, MATH3550 acen] 123
3 | ECE3131 ELECTRONIC CIRCUIT DESIGN ECE3130 ac.e) K 123
1 | ECE3132 ELECTRONIC CIRCUIT DSG LAB ECE3131 (co) abcehk 123
3 | ECE3140 ELECTROMAGNETIC FIELDS ECE2102, MATH3550 ae 123
3 | ECE3150 LINEAR SYSTEMS ECE2001 or ECE2102, MATH3550 ace 123
1 | ECE3151LINEAR SYSTEMSLAB Ercgl\:jllEng(gcc)))’ CSC11060 or CSC11300 ab.cegik 123
1 | ECE3090 JUNIOR DESIGN 