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1 Introduction

The assessment process in the Electrical and Computeré&argig (ECE) Department at Utah State University is
designed to provide information about how the courses wagkther to achieve local educational objectives as well
as ensure that the objectives of the ABET accreditation lawdyachieved. The process is designed to be a minimal
burden on the faculty while leaving flexibility to adjust esas and curriculum to changing needs.

The assessment effort in the ECE department serves mygtipf@ses. One purpose is to ensure that the overall
curricular needs of the department are met: that the cotmsght cover the outcomes, that there are no holes in the
curriculum, and that courses flow together well. Anothemppse is the ensure that the ABET outcomes (a)—(k) of
ABET Criterion 3 are attained by each student. Another psegde to work to ensure that the department program
objectives are being attained by graduates. Because @f thekiple purposes, a variety of input data are used in the
assessment cycle. These include:

e Faculty course assessments (section 5.1)

Alumni survey (section 5.2)

Industrial advisory committee (section 5.3)

Senior exit interviews (section 5.4)

Senior project jury form (section 5.5)
¢ Individual measurements of (a)—(k) outcomes (section 7).

The overall process is summarized in section 8.

These assessment processes are under the supervisiordeptirtment head, who delegates operational respon-
sibility to the chair of the Assessment Committee. Standimgmittee structures involved in the assessment process
are described in section 2.

An important part of the assessment process is that evengedias a set of outcomes associated with it. How
these outcomes are established, modified, and used islikxbanisection 4. These outcomes are driven by curricular
needs, research needs, and the program objectives. Thaprodjectives and how they are modified are described
in section 3.

The assessment process is viewed as a dynamic, changimgexgverimental, process, which is modified as we
understand better what our goals are and how to measuresgsogrhe processes of incorporating change is described
in this document, which processes are themselves constartergoing modification.

2 Department Governance Structure

The ECE department has three standing committees, eacltsdtlun chair. These committees are the assessment
committee, the curriculum committee, and the graduate citiern The assessment committee is charged with estab-
lishing assessment tools, gathering the information floenviarious assessment tools, evaluating the informatiah, a
reporting back to the committees and faculty to close the.lothe curriculum committee is charged with ensuring
that course offerings support timely completion of degesguirements and ensuring that courses having the neces-
sary content are taught. The graduate committee is redgerisi graduate student admission, oversight of graduate
student research, and compliance with graduate studanteetents. (See figure 1.)

The three chairs of these three committees together witdepartment head, constitute the executive committee
of the department. The executive committee deals with cular issues, graduate issues, and department strategic
planning.

Because of the close relationship between assessment em@lieum, the chair of the curriculum committee is
a member of the assessment committee, and the chair of thesassnt committee is a member of the curriculum
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Figure 1: Department governance committees

committee. A great deal of coordination and informatioeinhange takes place directly between the assessment and
curriculum committees via the two chairs, making the pregaere agile while eliminating committee work.

This governance structure makes issues discovered bysassesimmediately accessible to the department head
and chairs of other committees.

3 Program Objectives

The program objectives are “broad statements that descealeer and professional accomplishments that the
program is preparing graduates to achieve.” (“CriteriaAcocrediting Engineering Programs,” ABET, 2004). As
these are broad statements and goals, and not particuteni¢atskills, it was determined in Fall 2005 that both the
electrical engineering program and the computer engingg@tiogram should share the same objectives. (Prior to that
time, there were differences between the stated electiwiheering and the computer engineering objectives, in an
attempt to distinguish the two programs.)

Program objectives were initially formulated by the fagulWWhen changes to the objectives are contemplated,
such changes are presented to the IAC for discussion. Timiit is used to shape the objectives, which are then
submitted for final approval to the IAC and the faculty. Thegess is diagrammed in figure 2. Such a process
took place, for example, in Fall 2005—-Spring 2006, when riediiobjectives were established. These objectives are
compared against, and mapped from, the (a)—(k) outcomebpam in table 2. Assessment of the achievement of the
objectives is primarily through an annual alumni surveyjescribed in section 5.2.
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Figure 2: Establishment and Modification of Program Obyjesti



Education in the Awareness of current The ability to put ideas into A broad awareness of the The foundation of
fundamental sciences and technology and the practice through effective world around them through communications and
mathematics that underline | fundamental background to analysis, problem solving, general education so they teamwork skills and
engineering with a general be able to stay informed and| requirements development, | are prepared to achieve theif professional attitudes and
breadth and depth in adept at new technologies design, and implementation |  potential and make ethics
engineering analysis and contributions in their
design professional and personal
lives
(a) An ability to apply knowledge of mathematics, 2 2 2
science, and engineering
(b) An ability to design and conduct experiments, as 2 2 1
well as to analyze and interpret data
(c) An ability to design a system, component, or proce$s 2 2 2
to meet desired needs within realistic constraints sucl
as economic, environmental, social, political, health
and safety, manufacturability, and sustainability
(d) An ability to function on multidisciplinary teams 1 1 2
(e) An ability to identify, formulate, and solve 2 2 2
engineering problems
(f) An understanding of professional and ethical 2 2
responisibility
(g) An ability to communicate effectively 1 1 2
(h) The broad education necessary to understand the 2 1 1 2 2
impact of engineering solutions in a global, economic,|
and societal context
(i) A recognition of the need for, and an ability to 2 1
engage in, life-long learning
(j) A knowledge of contemporary issues 1 2 1
(k) An ability to use the techniques, skills, and moder 2 1 2
engineering tools necessary for engineering practice.

Table 2: Mapping of outcomes to program objectives

The objectives are available at
http://ww. engi neeri ng. usu. edu/ ece/ assessnent/ ece_obj ecti ves. php

which states:
The educational objectives of the Electrical Engineering ad Computer Engineering Programs at
Utah State University are as follows.
To provide graduates with:
1. Education in the fundamental sciences and mathematics #t underlie engineering with a gen-
eral breadth and depth in engineering analysis and design;

2. Awareness of current technology and the fundamental bagkound to be able to stay informed
and adept at new technologies;

3. The ability to put ideas into practice through effective analysis, problem solving, requirements
development, design, and implementation;

4. A broad awareness of the world around them through generat¢ducation so they are prepared
to achieve their potential and make contributions in their professional and personal lives;

5. The foundation of communications and teamwork skills andprofessional attitudes and ethics.

4 Course Outcomes and their Modification Process

The course outcomes form an important part of the coordinaind assessment effort in the department. The
outcomes provide a set of “minimal” expectations for therses, outlining what the course is supposed to cover. This
is used for articulation between classes (to ensure theg thenore or less seamless transition among courses) and to
ensure coverage of the material.

Every course in the department has a set of course outcorheseBre posted at

http://ww. engi neeri ng. usu. edu/ ece/ academ cs/ cour ses. php?show.obj s=1

Course outcomes are generally established by the indiMideoalty for the courses that they teach, and reflect curric-
ular needs, research needs, and teaching interests oftthig/far his is particularly true in areas of specializatam
graduate level courses. For such courses, if a teacher wachsinge the outcomes, a new list of candidate outcomes



is presented to the curriculum committee for approval. (&pproval is almost universal amqlo forma for these
courses.)

There are, however, a few courses which are regarded asthewwiculum, which provide foundation material,
key prerequisite material, or must dovetail with other s@gt For these courses, changes in the outcomes are generall
subjected to a closer scrutiny. These courses are ECE 2@dfrieal circuits), ECE 2700 (digital circuits), ECE 3410
(microelectronics 1), ECE 3620 (circuits and signals), E38#0 (signals and systems), and ECE 3710 (microcomputer
hardware and software).

New or temporary classes frequently arise. For example rsopemight want to teach a course in a new or
developing area. To obtain approval for such a course todgghtdor credit, one of the key steps is filling out a set of
course outcomes for the course. This helps guide the fotioalaf the class, and provides information for students
to use in deciding whether to take the class.

In all cases, faculty are encouraged to consult with theleagues that teach courses that are related or might be
affected by this. Our experience to this point has been tieaptocess of establishing and changing course outcomes
works well. The process is outlined in figure 3
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Figure 3: Modification of Course Outcomes

5 Sources of Data

Several sources of data are used to acquire informatiomé&assessments. These sources are used for different
purposes by the different assessment mechanisms. Thigrs&tentifies some of the major data sources.

5.1 Faculty Course Assessments

Every semester, every faculty member providdaaulty course assessment of each course he or she has just
taught, using the forms at

http://ww. engi neeri ng. usu. edu/ ece/ assessnent/ senest eri ndex. php

A boilerplate form is shown in appendix A. Each faculty caiassessment has four parts.

1. Thefirst partis called th@utcomes Assessmenthe faculty determines an assessment for each outcome in th
stated class outcomes. For each outcome, the faculty meatbsrthe course on a scale of 0 to 2:
0 Outcome not met
1 Outcome adequately met
2 Outcome strongly met

For each outcome, the faculty identify the basis upon whiehautcome is assessed, such as homework, labs,
projects, etc. There is considerable latitude in how thalfgemploy these bases.



2. The second part addresses the questomn well were students prepared for the coursehis question invites
a free response, and is intended to address articulatimrebatclasses. If an instructor feels that students were
consistently less prepared than expected, this flags thetoge-examine pre-requisite courses, to ensure that
the outcomes are adequate, that the material is taught ievadhe outcomes, and that the teaching is effective.

3. The third part address&ggnificant issues from student evaluationsThis is an opportunity to bring significant
issues from the students’ perspective into the the indalidaurse assessment process.

4. The fourth part is free-forriscussion Among other possibilities, responses are sought to qurestuch as
“What scores were low, and why? What could be done bettertmagtaround? What went well?

The faculty course assessment is also a forum for the famuthake notes, either for themselves next time they teach,
or for the next person who teaches the course. It thus predme memory from class to class and leads to course
improvement over time. The process is shown in figure 4.
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Figure 4: Faculty Course Assessment

Faculty course assessments are collected each semestdepgrément secretary. Faculty are encouraged to fill
out most of the assessments as soon as possible after sembdeethe performance and class issues are still fresh in
mind. However, completion of the portion from the studeraieations requires some delay, since it takes many weeks
before student evaluation forms are returned. (This is drikeomajor difficulties of the process, since it is easy to
postpone filling out the form until the student evaluatioresavailable, by which point the semester is so far back that
memories and motivations fade.) Faculty participatiorhis process is quite high. However, since these assessments
are used for local purposes only, we do not (and cannot)}iogsi€¢00% compliance.

5.2 Alumni Survey

Each fall we send out a survey to students who have gradulated years prior. The intent is the determine
progress toward attaining the objectives of the departnienéncourage completion of the survey, a T-shirt is offered
to all respondents.

The survey changes somewhat from year to year, dependirigegratticular information we desire to gather. The
form for 2005 is shown in appendix C



5.3 Industrial Advisory Committee

The Industrial Advisory Committee (IAC) meets twice eaclaywith the department head. At many of these
meetings, assessment issues are discussed. For examphdl #005 changes to the department objectives were
discussed. In Spring 2006, a draft of the changes was peskeand further discussion was held, leading to the
objectives adopted in 2006.

The IAC has also been provided with a survey to determine it on what we should be teaching. An example
survey is shown in appendix D.

5.4 Senior Exit Interview

Every spring the graduating seniors are interviewed. kssagarding courses, professors, and employment are
discussed. Prior to 2006 this interview was done by the deygant head. Starting in 2006 the interview was done by
the associate department head. To encourage participatibis, seniors involved in the interviews are providedwit
lunch by the department (pizza).

Appendix E shows the questions that were asked for the 2006rsexit interview.

5.5 Senior Project Jury

The senior project is a very important culminating experéefor the students, both from the point of view of what
the students learn, and the opportunities that this legrexperience provides for assessing what they have learned.
The sequence of design classes leading to the senior piejset up to introduce several concepts important to the
ABET outcomes.

Several of the (a)—(k) outcomes are assessed in the senjecprBecause of its importance, a special assessment
form has been devised which is reviewed by a jury panel ctngisf members of the IAC, other engineers from the
community, and some faculty members. The assessment fosmputdogether with input from the 1AC as well. The
assessment form is shown in appendix F.

5.6 Results from Outcomes/Objective Assessments

For each of the ABET (a)—(k) outcomes, specific measurenoetg have been devised. These are outlined fully
in the section 7.

6 Mapping courses to (a)-(k) outcomes

In the original curricular assessment process, all undegate courses were mapped to the (a)—(k) outcomes. This
mapping was used in conjunction with the faculty coursesssaent and the curricular assessment described above
as a partial means of performing assessment of the (a)—{&pmes. This provides at best an indirect measurement
of these outcomes, but was deemed initially to be sufficiEheé new assessment tools, put into place starting in Fall
2006, significantly strengthen this assessment. Neveshglhe course mapping is still an important part of engurin
that the outcomes are covered in our classes.

Mappings are expressed for two different kinds of classdse first are the core classes that all students from
both degree programs in the professional program must fEkese are important for assessment purposes, because
all students must be evaluated on all courses. The othesedame all those not in the core, which students might
elsewhere take before transferring to USU, or as technleeliees in our program. From an assessment point of view,
these provide a sense of depth of coverage.

Table 4 shows the mapping for the core courses. As this mgspiows, each ABET outcome is covered in at least
one course, with some of the outcomes having more thorouggrage. Since these are core courses, either taken by
all students at USU or from transfer institutions whose esponding courses are carefully examined, we assert that
students are taught or exposed to aspects relating to &edqb)—(k) criteria.

To gain a greater appreciation for the depth of coveragee{dh(k) criteria, table 6 shows the mapping for all
undergraduate courses in the ECE department.

7 Outcomes/Objective Assessment

The mapping from courses to (a)—(k) outcomes provides, lnsef the faculty course assessments, some degree
of assessment of these outcomes. However, this assessrenbest an indirect of the (a)—(k) outcomes. While



Mapping from Courses to ABET Criteria

The courses shown here are in the core courses taken by both
electrical and computer engineers.

(Rated on a scale 0 through 2,

where 2 represents a strong contribution to outcome, and

0 (or empty) represents little or no contribution.
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Table 4: Mappings from Courses to (a)—(k) criteria for cavarses
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this assessment mechanism has been deemed sufficientifiveffia the past, it has been decided to strengthen the
assessment by providing measures of each of the outcomé®eping with the philosophy to not have an overly
burdensome assessment process, it has been decided taentbase outcomes at only a small number of points.
Rather than collect all possible measurements on eachmetaanly a few specific points of measurement are used.
Satisfactory achievement on these points of measuremdaeimed sufficient. Of course, if additional information is
needed, then information can be drawn from the courses timatibute to these outcomes.

In forming our (a)—(k) assessment tools, we have been guiglede principle thaevery student should be eval-
uated on each outcome. As a result, all criteria must be ateduin core classes, not technical electives. We have
chosen to do evaluations in core courses that are commonhdHmelectrical and computer engineering degrees. For
the most part, we are interested in courses in the profesgioogram (since the earlier courses may be taken at other
institutions). These courses are:

e ECE 3410: Microelectronics I.

e ECE 3620: Circuits and Signals.

e ECE 3640: Signals and Systems.

ECE 3710: Microprocessor Architecture.
ECE 3820: Design I.

ECE 4840: Design Il.

ECE 4850: Design IlI.

While some of these criteria are treated in several clasgesiave in each case assigned the evaluations to specific
courses. It should not be construed that, because we hagerthm assess the outcomes in the specific classes and
manners described below, these are the only classes orggirtwhich the criteria are exposed. Additional coverage
is revealed by the course-to-outcome mapping that is pastiphssessment documentation. For each of the ABET
criteria, a specific assignment or lab exercise has beentsdleSuch assignments should not be changed without
coordination of the assessment committee! We recognizethigis an imposition on the freedom and flexibility
of the instructor of the class. However, it is possible tongethe assignment (but not the outcome), with proper
coordination.

For each of the designated assignments, an evaluation fdrimevwprovided, scored on the basis of 0 through 2:

e 0: outcome not satisfied.
e 1: outcome satisfied
e 2: outcome strongly satisfied.

The student’s outcome scores are reported to the respem@phrtment secretary, who keeps track of the criteria
passed by all students, and ensures that all students haadl eréeria by graduation.

Outcome A

“An ability to apply knowledge of mathematics, science, an&ngineering.”
Two classes have been chosen for specific evaluation.

Class: ECE 3620

Assignment: Programming Assignment # 1. The assignment requires naaiaeolution of differential equations. It
also includes the problem of determining the differenttplation for a circuit and comparing the analytical and
numerical solutions.

Means of Assessment:Special assessment form (see appendix B.1) to be filled ogtdder.

This assignment requires numerical solution of diffe@n¢iquations using Euler integration. This combines
elements of computer science, differential equations,arigal analysis. It also involves circuit analysis, tratisig a
physical problem into a mathematical description, thea @mhumerical solution.




Outcome B

“An ability to design and conduct experiments, as well as to malyze and interpret data.”

We have chosen to interpret an “experiment” as a means towdssformation previously unknown to the student;
to perform scientific discovery. This distinguishes it frentaboratory design exercise, or a lab experiment which
demonstrates some concept. We think this is consistenttha@tABET philosophy (while being, perhaps, somewhat
different from what most of our labs are about since they aségh labs).

Two classes have been chosen.

Class : ECE 3640

Assignment : Adaptive filtering assignment.
Means of AssessmentSpecial assessment form, filled out by instructor or graskse @ppendix B.2).

This assignment requires implementation of an adaptiwar.filfhere is a parametarwhich governs the rate of
adaptation. Students are asked to determine experimetitallargesi:, then compare this with theoretical results.

Class: ECE 3710
Assignment : Output characteristics on a digital IC.

Means of AssessmentSpecial assessment form, filled out by instructor or graskse @ppendix B.2).
This assignment requires determining the effect of excepstiated drive capabilities for digital IC.

Criterion C

“An ability to design a system, component, or process to meetesired needs within realistic constraints such as
economic, social, political, ethical, health and safety, enufacturability, and sustainability.”

The natural location for evaluating this criterion is in jonand senior design. Questions are provided on the
Senior Project Jury Evaluation Form that address thisraite

Class: ECE 4850, Design llI
Assignment: Senior Project

Means of Assessment:Senior project report, evaluated by course instructorgagdjx F). Senior project jury form,
filled out by senior project jury.

Criterion D

“An ability to function on multi-disciplinary teams.”

Class: ECE 3820 Design | (Junior Design)

Means of Assessment:Team Evaluation Form, filled out be each member of each team.

Criterion E

“An ability to identify, formulate, and solve engineering problems.”

This criterion is addressed with in every one of our clasd#s. have chosen to address this in ECE 2410 and
ECE 2530, and Senior Design. (Even though a significantgouf our students might take these classes at other
institutions, any articulated program should addrestitisrion.) This is evaluated also in the senior design sage.

Class: Circuits 1 and Digital Design 1, and Senior Design.

Means of Assessment:Senior Design Jury Form (appendix F).

10



Criterion F

“An understanding of professional and ethical responsibily.”

Means of AssessmentThe university’s Computer Information Literacy (CIL) exaration has a portion discussing
computer ethics, piracy and copyright considerationsd&its are required to pass this exam as a graduation
requirement.

A web-based ethics examination has also been establishesing this examination is required for graduation,
which is checked by the department secretary. Several epatso require passing this exam (to ensure that it
is done prior to graduation), including ECE 3710.

Criterion G

“An ability to communicate effectively.”

Class: ECE 4850 Design Il (Senior Design)

Means of AssessmentStudents’ work is evaluated by graduate students in thenteghwriting program. After
writing a draft, the work is critiqued and returned for mochfiion. Following this process, the reviewers fill out
a form (appendix F).

Criterion H

“The broad education necessary to understand the impact ofregineering solutions in a global, economic, envi-
ronmental, and societal context.”

While the classes for this criterion are provided by the nexgligeneral education courses, this does not provide
the necessary assessment.

Means of AssessmeniThe senior project documentation report form has a questioit addressing impact in a
bigger context. This is evaluated by the reviewers.

Criterion |

“A recognition of the need for, and an ability to engage in, Ife-long learning.”

It is difficult to assess the recognition of a need. However,can assess something ofahility to do life-long
search, whose lack would certainly make life-long learmmage difficult. In discussing this option, we have observed
that ability to engage in life-long learning includes anliapto do effective computer-based searches. This akigity
examined, in part, by the university’s standard Computfarimation Literation (CIL) exam.

Means of AssessmentUniversity’s CIL exam. Students must past the examinatiograduate, which includes as-
pects of network information searches.

The need for life-long learning is also assessed by questiotihe senior exit interview (appendix E).

Criterion J

“A knowledge of contemporary issues.”

Means of AssessmentDuring ECE 3820 (Design I), students read articles linkedfa website to journals such as
EE Times, then write a short summary article. These summaries atebeaepartment secretary for content
and appropriate writing.

11



Criterion K

“An ability to use the techniques, skills, and modern enginering tools necessary for engineering practice.”

Classes:ECE 3410 uses Spice and ECE 5530 covers design using Vebitiig;of these are modern engineering
tools.

Means of AssessmentA lab assignment is to be selected from each of these clasaembtke use of these tools.
This will be evaluated with a specific formiNpte to self: need forms for these!]

8 Assessment Summary
For the annual assessment, the following sources of inflilomare used:
e Input from the industrial advisory committee

e Interview summaries from the senior exit interviews

Alumni surveys

Input from the curriculum committee

Input from (a)—(k) forms and devices (starting in 2006)
e Otherad hoc sources of information

Once the faculty course assessments are collected, thegvéegered by the department assessment committee, along
with alumni surveys, student exit interview summariesyinfpom the IAC, input from other employers, input from
department meetings and the executive meetings. Fromeisw, the chair of the assessment committee writes an
annual assessment reportThis report includes information such as the following:

e Results and changes made during the year are summarized
e Curricular and assessment goals for the upcoming year
e Issues needing discussion in faculty meeting affectingthréculum as a whole

e Issues from particular classes determined from the faadtyse assessments that rise to the level of depart-
mental concern

This report is reviewed by the assessment committee. ltes tirculated among the faculty and discussed at the
annual Fall departmental retreat. The faculty, then, taketifrom the annual assessment report to incorporate into
their teaching. Other issues (for example, lab hardwareems) are treated at the executive committee level. The
process is outlined in figure 5.

The overall result of this is that the curriculum is fairlytasive and flows well. There are, in reality, some issues
still to be worked out (transients still ringing from the $e¥i from quarters to semesters). But the assessment process
has brought attention to these issues, and motivates tlittoeesolve these concerns. The inclusion of ABET (a)—
(k) outcome measurements keeps focus on points that musivieeed well and ensures that all students receive the
coverage they need on all aspects.

9 History of the Assessment Process in the ECE Department

Starting in Fall 1997, USU switched from a quarter-basetesyo a semester-based system. The ECE department
also started its computer engineering degree in 1997. Ipapation for these changes and for the ABET 2000,
the faculty decided to implement the assessment methodstkta forerunner of our curricular assessment method.
This method very adequately met the assessment needs ofplaetmient. It was the method in place for the 2002
accreditation visit, where it was deemed adequate by thgranoreviewers.

12
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However, under the curricular assessment, the (a)—-(kpmeassessment was at best indirect, accomplished via
the course to outcome mapping. In Fall 2005, it was decidstrémgthen the assessment mechanism to provide more
explicit, and usually more direct, measures of the (a)—(kyomes, while still retaining the curricular assessmant.
particular, in a meeting between the department head (TBosa) and the curriculum committee head (Paul Wheeler)
and the assessment committee head (Todd Moon) held on Dg200B, a set of specific check points was discussed
as candidates for measurements. Rather than phase oud tmechanism, it was decided to retain it, since it provides
useful information for the operation of the department.
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A Appendix: Boilerplate Faculty Course Assessment Form

Electrical and Computer EngineeridgXxXX
Course Name
Semester Taught

Instructor : Instructor name, Instructor phorlenst ruct or enai |

A. Outcomes Assessmer(Possible brief description)

Outcome Measurement device Score (0-2)
1. Fill in the first outcome here. Briefly describe the activities you
will use to assess (e.g., homework
labs, quizzes, midterms, oral evaly-
ation)

O g A W

B. How well were students prepared for the course?

The purpose of this question is to assess how well the coargearticulating with each other. Describe issues
relating to pre-requisite classes if you perceive a need firange.

C. Significant issues from student evaluations

Describe issues that may affect how the course is taughtinextaround.

D. Discussion
What scores were low, and why. What can be done to improvédhtee next time around ...
Next time, | would modify ....
The following went well ...
We need to change ....

Facilities that would help this ...

15



B Appendix: Forms for assessing (a)—(k) outcomes

B.1 Forms for Outcome A

ABET Outcome A
Assessment Form
ECE 3620
Numerical Solution of Differential Equations

Name:

Students must demonstrate “An ability to apply knowledgmathematics, science, and engineering.”

The assignment requires application of computer scienogi{amming) and math (differential equations) to solve
a problem of engineering interest: the response of a linma&r-invariant system in general, particularly the zerptin
response of a circuit.

Scores are based on the scale of 0 — 2: 0 meaning “not adeddlatelsmeaning “adequate,” and 2 meaning
“strong skill.”

e Student correctly moves from physical system (circuit) ttimematical descriptions as a differential equation
and differential equations in state variable form.

Student correctly translates mathematical problem infs@griate computer language.

Student compares theoretical results with simulated t®and accounts for any discrepancy.

Provided evidence of understanding and application inudision:

Average:
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B.2 Forms for Outcome B

ABET Outcome B
Assessment Form
ECE 3640
Determining maximunu for an adaptive filter.

Name:

Students must demonstrate “an ability to design and corekpetriments, as well as to anaylze and interpret data.”

Scores are based on the scale of 0 — 2: 0 meaning “not adeddlatelsmeaning “adequate,” and 2 meaning
“strong skill.”

Students must obtain at least & each item to pass the class.

e Student develops an effective procedure for experimgrdaliermining the largest value pfthat you can use.

e Student effectively presents the data from the experin@mdsnterprets the results.

e Student makes effective comparisons between experimestats and theoretical predictions and accounts for
discrepancies.

e Average:
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ABET Outcome B
Assessment Form
ECE 3710
Output characteristics on a digital IC

Name:

Students must demonstrate “an ability to design and corekpetriments, as well as to anaylze and interpret data.”

Scores are based on the scale of 0 — 2: 0 meaning “not adeddlatelsmeaning “adequate,” and 2 meaning
“strong skill.”

Students must obtain at least in each item to pass the class.

e Student develops an effective procedure for experimgrdalermining the effect of exceeding voltage/current
limits on a digital IC.

e Student effectively presents the data from the experinamsnterprets the results.

e Studentinterprets and applies results in terms of degigitefions.

e Average:
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C Appendix: Alumni Survey 2005

Utah State University

Electrical and Computer Engineering Department
Alumni Survey 2005

Whether you buy a toaster or a video camera, it seems that@wewants to know how you like the product and
the service that came with it. Ideally, this information &ed to improve the product in the future.

Well, you paid a lot of time and money for an education fromiUstate University, and we want to know how it
went for you. We are not merely casually interested. We aaegdd by our accreditation board (ABET) to produce
students who meet certain objectives — objectives whictdafmedyears after graduation! We need to hear from
you to see how well what we provided to you while you were aatiitiere has served you in achieving our objectives
that we hoped for you.

Here are the objectives — the long-term goals — that are ksfiakl for the Electrical Engineering Major.

e Contribute to engineering practice, advance engineerogiedge, and contribute to the good of society.

e Are advancing their education in engineering or other msifms.

e Take aleadership role in engineering and society.
And here are the objectives for the Computer Engineeringpiaj

e Apply fundamental principles, to solve practical engimegproblems.

e Are continually engaged in professional, personal, andnaanity development.

e Are implementing well-planned, top-down designs of comgigstems.

e Function well as team members and interact well with othefgssionals and non-engineers.

Please provide a thoughtful response to the following goiestand return it to us in the envelope provided.

1. What size T-shirt would you like? (M, L, XL, XXL None )
(To say thanks for helping us out with this survey, we willd@nT-shirt back to you if you send in this survey.
We'll try to send the size you indicate.)

2. If you want a T-shirt, we will need your address to send dko@. (This means that your comments won't be
anonymous.) Your address:
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In the following questions, please circle responses aogpiate. Also, please feel free to add additional written
feedback on the lines provided.

3. Were you an Electrical Engineering Major or a Computeriieeying Major?
Electrical Engineer Computer Engineer

4. Are you employed as an engineer or in an engineeringec|asition? Yes No

5. If the answer to the previous question is “no,” have younfbthat your engineering education at USU has
helped you arrive at your current position? Yes No

10.

11.

12.

. Have the technical courses at USU equipped you with furedaéats in math, science, and engineering appro-

priate for your current position

1 =notatall 2 3 4 5 = very much

. Are there ways in which your education at USU could havenbmedified which would have improved your

abilities to make professional and societal contributto@gcle all that apply
OKas s more physics more math more electronics more English
more digital more programming more EM more business moredyo

Other (please specify):

. Compared to your professional peers with similar edoodévels from other institutions, how do you feel the

technical aspects of your engineering education compaitbeirs?

very poorly  weakly  aboutequal strongerin some areas generally stronger
1 2 3 4 5

. ldentify professional development/educational atégihave you done since graduating with your B.S.

graduate school in-house training technical conferences echnical reading

professional collaborations Other (please specify):

To what extent do you consider yourself a leader in yoid fad/or your community?

1 =notaleader 2 3 4 5 = strong leader

To what extent has your education at USU prepared youdeisign skills and tools necessary to contribute to
your profession?

1 = poorly 2 3 4 5 = strong

To what extent has your education at USU prepared yountetifin as a contributing team member?

1 = poorly 2 3 4 5 = strong
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13

14.

15.

16.

17.

18.

. To what extent has your education at USU prepared younferdction with other people in your professional
life?

1 = poorly 2 3 4 5 = strong

To what extent has your education at USU provided you ejihropriate written and verbal communication
skills? How could the program be modified to further streegtthese skills?

1=poorly 2 3 4 5 = strong

What is the extent to which your engineering educatidstah State University has helped you make contribu-
tions to your profession and to society.

notgnuch ali2ttle sosme quiteabit  agreatdeal
4 5

To what extent are you involved (or have been involvedpimmunity or professional service activities?

1=notmuch 2 3 4 5 = very involved

What did you like best about our ECE program?

If you could change one thing in the program, what wouldeR2

Thanks for your input!
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D Appendix: IAC Questionnaire

Curriculum Survey for Industrial Advisory Committee
Feb. 22, 2003

In an effort to strengthen our educational process, we adengoing a review of our undergraduate curriculum.
We hope to achieve a balance between the particular needsuofcgmpany in particular (as an important part of
our employer constituency) and the needs of engineers iargk(that is, those that are hired by other firms). As
you answer the following questions, please keep in mind tersmectives: what applies to the engineers that your
company hires, and also what should apply to all engineers.

1. Our undergraduates have useful strengths in the follpareas (circle all that apply that you have experience

to judge):

(a) Basic circuits

(b) Digital design

(c) Electronics

(d) Solid state

(e) Microprocessors

(f) Programming

(g) Computer operation/operating systems

(h) Signals

(i) Systems

(j) Communications

(k) Electromagnetics

() Mathematics/tools

(m) Physics/fundamentals

(n) Controls

(o) Writing/presentation

(p) Work habits

(q) Lab skills (specify)
(r) Other (specify)

2. Fromyour perspective, you would like to see the follonaingas of undergraduate education strengthened (circle

all that apply):

(a) Basic circuits

(b) Digital design

(c) Electronics

(d) Solid state

(e) Microprocessors

(f) Programming

(g) Computer operation/operating systems
(h) Signals

(i) Systems

()) Communications

(k) Electromagnetics
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() Mathematics/tools
(m) Physics/fundamentals
(n) Controls

(o) Writing/presentation
(p) Work habits

(q) Lab skills (specify)
(r) Other (specify)
(s) Other (specify)
(t) Other (specify)

3. Our undergraduate curriculum is full (some say to oveiifiol If there are areas to be strengthened, there are
other areas which must be cut back. Which of the following@anmgould you recommend that we cut back on,
in order to strengthen the areas you indicated in the lasitojure

(a) Basic circuits

(b) Digital design

(c) Electronics

(d) Solid state

(e) Microprocessors

(f) Programming

(g) Computer operation/operating systems

(h) Signals

(i) Systems

(j) Communications

(k) Electromagnetics

() Mathematics/tools
(m) Physics/fundamentals

(n) Controls

(o) Writing/presentation

(p) Work habits

(q) Lab skills (specify)
(r) Other (specify)
(s) Other (specify)
(t) Other (specify)

23



4. There is frequently a perceived tradeoff between focqusmfundamental knowledge (including foundation lab
skills), leading to a graduate with a solid foundation butowieeds training on the job to come up to speed
on the most recent toois focusing on particular on-the-job skills (e.g., operatpagticular design packages),
leading to a graduate who is ready to go “right out of the baxhiat area, but may lack fundamental knowledge
and basic lab experience.

(Fundamental knowledge includes such areas as physidsematics, electromagnetics, solid state physics, or
systems theory; fundamental lab skills include, for examngigital and analog design and construction.)

Regarding this tradeoff, compared to how we are currenyparing students, you would prefer (circle one):

(a) A student with more knowledge of fundamentals, but watfslexperience on current design tools.

(b) A student with approximately our current mix of fundarteds and particular tools.

(c) Astudentwith more knowledge and experience with cumesign tools, but with less fundamental knowl-
edge.

5. One point of immediate discussion revolves around alaas and programming. Given the needs of your
industry and the long-term career needs of our graduatashwlfithe following tradeoffs would you prefer for
electrical engineer graduates

(a) Increasing the amount of programming for the electecalineers, possibly at the expense of cutting back
on the amount of electronics.

(b) Keeping the electronics where it is, or strengtheningvithout increasing the amount of computer pro-
gramming for electrical engineers.

1The question does not necessarily apply to computer engigreduates, since they already receive more computer aroging and less
electronics than the electrical engineers.

24



E Appendix: Questions for Senior Exit Survey

ECE Senior/Exit Luncheon Summary

2005-2006
April 2006

e Number of students present?

e Companies that gave offers?

e Number of students going to graduate school?

e List your favorite ECE courses. Why?

e List your least favorite ECE courses. Why?

e Do you think the senior project experience is worthwhile?2y®&/h
e List your favorite science/computer science courses. Why?
e List your least favorite science/computer science couhsés/?
e List your favorite math courses. Why?

e List your least favorite math courses. Why?

e List your favorite gen. ed. courses. Why?

e List your least favorite gen. ed. courses. Why?

e Are you a transfer student. If no: How well did our pre-praiesal program prepare you for the profession
program?
If yes: Where did you transfer from? How well did their presfassional program prepare you for our profes-
sional program?

e List three things you enjoy about ECE and USU.

e List three things you would suggest the faculty or the depart could do to change or improve.

e Issues related to content of curriculum.

e Issues related to faculty.

e |ssues related to facilities.

e Issues related to atmosphere.

e Give your ECE education at USU a grade for giving you:

— An ability to apply knowledge of mathematics, science, amgieeering.

— An ability to design and conduct experiments, as well as &dyae and interpret data.
— An ability to design a system, component, or process to mestet needs.

— An ability to function on multidisciplinary teams.

— An ability to identify, formulate, and solve engineeringptems.

— An understanding of professional and etheical respoiitsibil

— An ability to communicate effectively.

— The broad education necessary to understand the impacgofesming solutions in a global and societal
context.

— A recognition of the need for, and an ability to engage ir-ldng learning.
— A knowledge of contemporary issues.
— An ability to use the techniques, skills, and modern engingeools necessary for engineering practice.
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F Appendix: Senior Project Jury and Senior Project Document ation Form

ELEMENTS of DESIGN PERTAINING TO SENIOR PROJECT EVALUATION
2006

In the items below, “project” is understood to be the phylsitean, the documentation associated with it, or both.
Information needed to assign a score may be obtained fromsttigent’s oral presentation and by his/her answers to
the jury’s questions. Please assign each item a score ofr®,laccording to the following scale:

0 Missing or significantly deficient
1 Present and adequately executed; however, there is roampoovement.
2 Present and fully executed.

PROJECT TITLE STUDENT

1. Identifying the Need
How did the student identify the need that prompted the pt8je
Was that need clearly stated at the outset?

2. Defining the problem
Goal(s) Did the student adequately state the goal (i.e., how thugept will satisfy the need)?
Objectives Were the project’s objectives identified, such as
Quantifiable performance expectations?
Operating conditions under which the design must perform?
ConstraintsWere limitations, technical or other, identified and ird#d in the requirements?
Examples: manufacturability, sustainability, economégyulatory, safety, environmental.

3. Planning the project
Was a project plan formulated showing result-orientedg¢asith stand and completion dates?
Did the plan include enough tasks to allow project progressetrealistically monitored?
Were labor and material costs estimated for the tasks? Weozds kept of the actuals?

4. Gathering information
Did the student initially lack required knowledge and obtai‘on-the-fly”
Was any experimentation required or used to fill informagaps?

5. Conceptualizing Alternative Design Approaches (cwégtand Synthesis)
Were various design solutions envisioned at this stagayalh a wide range of options?
If so, were these possible solutions discussed with othaplpdor their feedback?

6. Evaluating the Alternatives (analysis) and Selectirmg@ptimum (tradeoff assessment)
Were analysis made of the various design options to find oighwiest met the specs?
Were tradeoffs identified and weighed in order to select #s design?
Did the original design objectives stay firm, or were changsEessary?

7. Project Documentation and Internal Communication
Does the student’s lab book have entries and sketches shtivardesign’s evolution?
If a team project, was it a coordinated effort? If solo, did gtudent seek and find help as needed?

8. Implementation of the Design
Does the final product perform satisfactorily relative te thitial (or modified) objectives?

9. Presentation of the Result; Consideration of the Coinstra
Do the poster and oral presentation show professionalisthstate the objective, design, and result?
Does the student discuss constraints that do or might apply?

Judge: Date Total Score




The Senior Project Jury form appearing on the previous pageused for the first time in 2006. For purposes of
addressing particular (a)—(k) outcomes, we make the fatiguwnapping:

Outcome c (design a system, component, or process): Overall scoies fiese questions all address the question of
design.

Outcome e (an ability to identify, formulate, and solve engineerimglplems): Overall score, since these questions
all address questions of identifying and solving problems.

While this jury form is well suited to the question of evalingtthe design process, and has pedagogical value
for that purpose, it seems less suitable for determininéppmance on specific ABET outcomes. Accordingly, the
following forms are proposed for use in future years. Thepding form is suggested for use of students for self-
evaluation and education. The first form is filled out by thaewers from the English department. The second (still
to be accepted) form is filled out by the jury.

ABET Outcomes (g) and (h)
Senior Project Documentation Report Form

Student Name:

Student Project Name:

Please score on the basis of 0 to 2:

0 Missing or significantly deficient
1 Present and adequately executed. However, there is roorwepent.
2 Present and fully executed.

. The project documentation is complete

. The project documentation is well organized

. The documentation is clear and well-written

1
2
3. The project documentation is free of grammatical, puatadn, and other errors of writing.
4
5

. The student has included in the project documentatioesmingful discussion of the project’s potential impact
in an economic, environmental, or societal context.

Evaluator Name: Date: Total:




Senior Project Jury Evaluation Form

Student Name(s):

Project Number:

Student Project Name:

Students are to be evaluatasla team.
For ABET requirements, students must demonstrate:

e (c) “An ability to design a system, component, or processéetdesired needs within realistic constraints, such
as economic, environmental, social, political, ethicaklth and safety, manufacturability, and sustainalility.

e (e) "An ability to identify, formulate, and solve engineagiproblems.”
¢ (g) “An ability to communicate effectively.”

e (h)“The broad understanding necessary to understand fhecinof engineering solutions in a global, economic,
environmental, and societal context.”

Please score on the basis of 0 to 2:

0 Missing or significantly deficient
1 “Meets expectations”: Present, and adequately executedettr, there is room improvement.
2 “Exceeds expectations”: Present and fully executed.

The “project” in the items below includes either the phykitem, or the documentation associated with it. An-
swers may also be obtained to questions asked by the jury.

1. The design states and meets desired needs (ABET C, E)

2. The design solution exhibits consideration of constsaiand meets the needs within reasonable constraints,
such as economic, environmental, social, political, ethibealth, and safety, manufacturability, and sustain-
ability. (ABET C, E)

3. The student/team is able to demonstrate that designwtesollowed, such as:

Clearly defining the problem

Gathering information

Considering alternative designs and trading off aspediseoflesigns
Clearly documenting progress

(ABET C, E)
4. The implementation follows proper procedures appropfia the design (ABET C, E)
5. Student/team has appropriately identified engineeniaglpms and solved them. (ABET E)

6. Student/team orally describes impact of project on ecoacenvironmental, or societal systems. (ABET H)

7. Student/team communicates orally in a clear and effecti@nner (ABET G)

Evaluator Name: Date:




G Appendix: Multidisciplinary Team Evaluation Form

ABET Outcome D
Assessment Form
S ECE 3820 ]
Multidisciplinary Team Evaluation Form
This form is to be filled out be each member of each team.

Students must demonstrate “An ability to function on mdlgeiplinary teams.”

Scores are based on the scale of 0 — 2: 0 meaning “not adeddiltelsmeaning “adequate,” and 2 meaning
“strong skill.”

Student Being Evaluated:

Student Doing Evaluation:

Please score on the basis of 0 to 2:
0 Missing or significantly deficient
1 Present, and adequately executed. However, there is ropnovwement.

2 Present and fully executed.

1. Student was present at most or all team meetings:

2. Student carried out designated responsibilities:

3. Student sharecbnstructive criticism:

N

. Student avoided negative attitudes:

5. Student carried fair share of load:

6. Student was committed to good of team, and not just stdfést:

Average Score:



