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1 Introduction

Under the ABET Engineering Criteria 2000 Guidelines each academic program seeking
accreditation should establish and publish a detailed set of educational objectives consis-
tent with the institutional mission, and a set of expected learning outcomes that students
should be capable of attaining. The Guidelines also require that the program must
establish an assessment plan that measures how the program is achieving its goals and
use the information gathered to promote program improvement.

The department drafted and approved a Curricular Renewal and Assessment Plan that
includes the definition of the program objectives and learning outcomes as well as the
general process to be used for program improvement. The plan was approved on August
2001, together with the declarations of Program Educational Objectives and the Learning
Outcomes.

The purpose of this document is to define the details of the assessment process that will
be used to evaluate the program objectives and outcomes

2 Background Information

As of August 2001, the Electrical Engineering Undergraduate Program has the following
objectives:

Table 1. BSEE Program Educational Objectives

Graduates from the EE program will:

Obtain a broad educational experience necessary to understand the impact of electrical engineering
problems and solutions within a global and societal context.

Possess a combination of knowledge and analytical, computational, and experimental skills necessary
to solve practical electrical engineering problems.

1
2
3 | Have adequate communications skills both as an individual and as part of a team.
4

Value the importance of lifelong learning.

5 Be aware of contemporary issues and thus be able to make decisions taking into consideration
professional and societal needs, and ethical implications.

The statement of Program Learning Outcomes is included in Table 2:
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Table 2. Program Educational Outcomes

After completing the program of study, graduates will have attained the following expected outcomes:

Ability to apply knowledge of mathematics, science, and engineering necessary to carry out analysis

a. and design appropriate to electrical engineering problems.

Ability to design and conduct experiments as well as analyze and interpret data.

Ability to design a system to meet desired needs.

Ability to function on multidisciplinary teams.

Ability to identify, formulate, and solve engineering problems.

Understanding of professional and ethical responsibility.

Ability to communicate effectively.

Broad education necessary to understand impact of engineering solutions in a global/societal context.

| T e - e 20T

I. | Recognition of the need for and ability to engage in lifelong learning.

J- Knowledge of contemporary issues.

k. Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

The department also identified as the program constituency the population groups that
directly benefit and must be satisfied by the program. These are:

= The People of Puerto Rico — The University of Puerto Rico was created by the Legislative
Assembly to provide higher education opportunities for its citizens and to promote the
social and economic development of the Island. Puerto Rican taxpayers provide more than
92 % of the UPR budget. We believe that this constituency is represented by the following
sub constituents:

e Students - students who are in their junior and senior years should primarily represent
Students enrolled in our program. We believe that this constituency can provide
feedback about how well is the internal curricular structure is helping them achieving
their goals and aspirations.

e Alumni — Former students who have completed their course of study during the
previous two years. These stakeholders are most likely to be employed at entry level
positions and are better prepared to judge if the program has adequately prepared
them for their employment.

=  Employers of our students — Employers’ satisfaction drives employment opportunities for
our students. Supervisors of Coop students and graduate students can provide valuable
insight on how well our alumni perform compared to their peer interns from other
institutions.

3 Relationship between Program Objectives and Learning Outcomes

The relationship between the Program Objectives and the Learning Outcomes is
described in Table 3. The Objectives and Outcomes are numbered using the same
scheme described in the previous section. The table shows a close relationship between
each one of the Program Objectives and the Outcomes. Each Objective covers several
outcomes and each Outcome is covered by at least two objectives.
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Table 3. Relationship between program Objectives and Learning Outcomes

Educational Objectives

Outcomes 1 2 3 4 5
a X X
b X X X
c X X
d X X X
e X X X
f X X X X
g X X X
h X X X
i X X X X X
Ji X X X X
k X X X X

3.1 Curricular Description

The existing curriculum was described in terms of the components used to achieve the
objectives and help students achieve the expected outcomes. These components are
described in Table 4. The purpose of this description is to simplify the analysis by
grouping courses that share common objectives and goals.

Table 4. Components used in the Electrical Engineering Program

| Strategy What it includes

Language oral and written communications  Spanish and English language requirements.

Humanities and social sciences  Economics, Social Sciences, Humanities requirements.

Electives Elective courses.

Calculus, differential equations, numerical methods, probability and

Mathematics statistics, and topics on linear algebra and complex variables

Physical sciences  Chemistry and Physics.

Basic courses on engineering graphics, computer algorithms and lan-
guages, engineering materials, static and dynamic, thermodynamics, engi-
neering probability.

Fundamental knowledge of engineering
sciences

Fundamental knowledge of EE  Basic courses on circuit and system analysis.

Required courses in Electronics, Computer Architecture, Electromagnetism,
Core breadth of EE  Electrical Energy Conversion, Communications, Control Systems, and
Laboratory experiences.

EE option track courses, which provides in depth coverage of at least one

Option depth of EE EE sub discipline.

The components described in the previous table are implemented by a group of carefully
selected courses. The mapping of curricular components to actual courses is shown in
Table 5.
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Table 5. Mapping of curricular components into courses

Curricular Component Courses Credits
Language oral and written INGL 3101-02 Bas?c course ?n Engligh | &Il 6
communications ESPA 3101-02 Basic course in Spanish | & Il 6
INGL 3201-02 Second year course in English Il 6 18
General ECON 3021 Economics principles | 3
education Humanities and social sciences = ---- ---- Electives in Social Sciences and 15
Humanities 18
) EDFI ---- Electives in Physical Education 2
Electives 7 Free elective 12 14 50
MATE 3005  Pre-Calculus 5
MATE 3031 Calculus | 4
MATE 3032 Calculus Il 4
Mathematics Mathematics MATE 3063  Calculus Il 3
X MATE 4009  Ordinary Differential Equations 3
and physical - a
sciences MATE 4061 Numerical Analysis | 3
ININ 4010 Probability and Statistics for Eng. 3 25
QUIM 3001-02 General Chemistry with Lab | & Il 8
Physical sciences FISI 3171-73  Physics | and Lab 5
FISI 3172-74  Physics Il and Lab 5 18 43
INGE 3011 Engineering Graphics | 2
INGE 3016 Algorithms & Computer Programming 3
Fundamental knowledge of INGE 3035 Engineering Mechanics 3
engineering sciences INGE 3045 Materials Science for Elec.Eng. 3
Fundamental INME 4045 General Thermodynamics 3
knowledge of ININ 4015 Engineering Economics 3 17
engineering INEL 3105 Electrical Systems Analysis | 3
INEL 4102 Electrical Systems Analysis 2 3
Fundamental knowledge of EE  INEL 4103 Electrical Systems Analysis 3 3
INEL 4115 Electrical Measurements Lab 1
INEL 4151-52 Electromagnetic Theory | & Il 6 16 33
INEL 4201-02 Electronics | & Il 6_ _
INEL 4205 Logic Circuits 3. _
INEL 4211-12 Electronics Laboratory | & Il 2
. INEL 4206 Microprocessors | 3
cpgﬂfaisr:::f I Core breadth of EE 1NE[ 4405 Electric Machines 3
INEL 4406 Electric Machines Laboratory 1
INEL 4301 Communications Theory 3
INEL 4505 Introduction to Control Systems 3 24
Option depth of EE  INEL ---- Technical Electives 18 18 42
Total 168

Table 6 shows the estimated contribution of each of the program components to the
achievement of the stated objectives.

Table 6. Relationship between curricular components and program objectives

UPRM EE Objectives
Components

1 2 13|45

Language oral and written communications | X X
Humanities and social sciences | X X X

Electives | X

Mathematics X | X

Physical sciences X | X

Fundamental knowledge of engineering sciences X | X

Fundamental knowledge of EE X | X
Core breadth of EE X| X | X | X
Option depth of EE X| X | X | X
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Table 7 shows the mapping between the program components and the expected
outcomes. Those Components that are expected to contribute significantly to the
achievement of the desired outcome have an “X” in the corresponding box.

Table 7. Relationship between program components and the program educational
outcomes

Outcomes
Components a|lblc|dle|flglh]iljlk
Language oral and written communications X X1 X
Humanities and social sciences X XX | X | X|X
Electives X X X
Mathematics | X | X X X | X
Physical sciences | X | X X X | X
Fundamental knowledge of engineering sciences | X X X| X | X | X X1 X
Fundamental knowledge of EE | X | X | X X | X X1 X
Core breadthof EE | X | X | X X | X[ X X[ X[ X
Optiondepthof EE| X | X | X | X | X | X | X X[ XX

4 Assessment Process Design

As a result of the design process, several assessment instruments were studied. In addi-
tion the experiences of other institutions were taken into consideration that helped put the
expectations of the assessment process into the proper context. The choices of methods
were narrowed down to five based on the following considerations:

e Each objective and outcome should be properly assessed by at least two
instruments.

¢ The implementation should not put an excessive burden on the limited departmen-
tal resources.

¢ The methodology should be appropriate for a large size program.

The chosen instruments are shown in Table &.

Table 8. Assessment instruments that were selected to evaluate the program

f\ssessment Consists of: Administration frequency
nstruments
1 Transcripts Analysis of transcripts of graduation candidates to At the end of the academic year (during the
analysis determine completion of program requirements. summer period)
2 Seniors survey Survey administered to seniors enrolled in the Each academic term where senior design
capstone design course of the EE option. course is offered.
3 Alumni survey Survey administered to alumni after 1 and 2 years  Every two years during the month of
of graduation. February.
4 Recruiters survey Survey administered to campus recruiters. Every two years, as recruiters visit the
campus
5 NCEES FE Report on the sub scores of the FE exam taken by Yearly, upon receipt of the report from the
Examination our seniors. PR board.

4.1  Analysis of the success in achieving the program objectives

The preliminary study suggests that none of the instruments can adequately measure the
program effectiveness in meeting all the objectives and outcomes. For each program
objective, an analysis was done on what instruments were more appropriate to measure
the success of the components used to achieve them. A match between the component
and suitability of the assessment instrument was performed and, where the match was
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found adequate, an assessment metric was defined. The results of this analysis

summarized in the following tables.

Table 9. Evaluation expectations for Program Objective 1

arc

Components

Observation

Assessment
Instruments

Assessment Metrics

Language oral
and written

communications

Obtain a broad educational experi-
ence necessary to understand the
impact of electrical engineering
problems and solutions within a
global and societal context.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Humanities and
social sciences

Obtain a broad educational experi-
ence necessary to understand the
impact of electrical engineering
problems and solutions within a
global and societal context.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Electives

Graduates will be able to diversify
their education into other fields of
their personal interest.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Table 10. Evaluation expectations for Pro

gram Objective 2

Components

Observation

Assessment
Instruments

Assessment Metrics

Thorough knowledge of math, science,

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Mathematics f : Alumni survey Satisfaction > 80%
and engineering fundamentals. Recruiters survey Satisfaction > 80%
NCEES FE Examination | EE seniors average > US
. Transcripts analysis Component GPA >3.0
Physi Thoroug_h knqwledge of math, Sclence, "Seniors survey Satisfaction > 80%
ysical and engineering fundamentals. Physi- AlUMNi Surve Satisfacti 80%
sciences cal thinking, approximation and - Y IStaction > =
simplification. Recruiters survey Satlsfac_:non > 80 /<_>
NCEES FE Examination | EE seniors’ Chemistry average > US
Transcripts analysis Component GPA >3.0.
Fundamental | Thorough knowledge of math, science, | Seniors survey Satisfaction > 80%
knowledge of | and engineering fundamentals. Physi- | Alumni survey Satisfaction > 80%
engineering | cal thinking, approximation and Recruiters survey Satisfaction > 80%
sciences simplification. NCEES FE Examination | EE seniors average > US in most
subjects.
) . Transcripts analysis Component GPA >3.0
Fundamental Thorough knowledge of basic electrical Seniors survey Satisfaction > 80%

knowledge of
EE

and computer engineering fundamen-
tals and concepts. Physical thinking,
approximation and simplification.

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

Core breadth
of EE

Basic engineering design skills and in-
depth knowledge of at least one EE
area: (electronics, control, communica-
tions, and power systems). Physical
thinking, approximation and
simplification.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

Option depth
of EE

Basic engineering design skills and in-
depth knowledge of at least one EE
area: (electronics, control, communica-
tions, and power systems). Ability to
integrate knowledge and skills across
discipline boundaries.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%
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Table 11. Evaluation expectations for Program Objective 3

Components

Observation

Assessment
Instruments

Assessment Metrics

Language oral
and written
communications

Develop ability to communicate effectively
verbally and in writing in English and
Spanish.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%

Humanities and
social sciences

Develop ability to organize information; work
in groups and to interact with the social
environment.

Transcripts analysis

Component GPA >3.0.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%

Develop ability to interpret graphical, nu-
merical, and textual data; communicate

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Mathematics | 1 hnical information in oral, written and gleucr?l:]i![esrusr\é?;vey g:}:i;gg:gz Z 28:;"
raphical forms, in English and Spanish. S— - °
grap 9 P NCEES FE Examination | EE seniors average > US
Develop ability to interpret graphical, nu- Transcripts analysis Component GPA >3.0
. merical, and textual data; communicate : :
N PR . . Satisfaction > 80%
SP;?;?S:L technical information in oral, written and Seniors survey I on > °
graphical forms, in English and Spanish; . . —
organize information. Alumni survey Satisfaction > 80%
. . . Transcripts analysis Component GPA >3.0
Fundamental Devglop ability to |nterpr§t graphlca.n, nu- Seniors survey Satisfaction > 80%
merical, and textual data; communicate - - -
knowledge of Sl D ’ Alumni survey Satisfaction > 80%
. ; technical information in oral, written, and - - -
engineering : : . - Recruiters survey Satisfaction > 80%
sciences graphical forms, in English and Spanish; EE seniors average > US in
organize information. inati >
g NCEES FE Examination most subjecs.
Develop ability to interpret graphical, nu- Transcripts analysis Component GPA >3.0
Fundamental merical, and textual data; communicate Seniors survey Satisfaction > 80%

knowledge of EE

technical information to in oral, written, and
graphical forms, in English and Spanish;
organize information.

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

Core breadth of
EE

Develop ability to interpret graphical, nu-
merical, and textual data; communicate
technical information in oral, written, and
graphical forms, in English and Spanish;
organize information.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

Option Depth of
EE

Develop ability to interpret graphical, nu-
merical, and textual data; communicate
technical information in English and Span-
ish; organize information; work in groups
and to interact with the social environment;
and lead effectively.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%
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Table 12. Evaluation expectations for Program Objective 4
. Assessment Assessment
Components Observation Instruments Metrics
Knowing how to ask questions and that there may be Transcripts analysis | Component GPA >3.0

Core breadth
of EE

multiple answers. Commitment to constantly upgrading
fundamental knowledge and skills. Understanding that
every situation is an opportunity for learning.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Option depth
of EE

Knowing how to ask questions and that there may be
multiple answers. Commitment to constantly upgrading
fundamental knowledge and skills. Understanding that
every situation is an opportunity for learning.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Table 13. Evaluation expectations for Program Objective 5

Components

Observation

Assessment
Instruments

Assessment Metrics

Humanities and
social sciences

Develop ability to distinguish between ideas, opinions,
beliefs, and facts; understand one's own cultural
traditions in a broader context; consciousness of the

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%

Core breadth of
EE

Develop ability to distinguish between ideas, opinions,
beliefs, and facts; consciousness of the ethical and
societal aspects of their profession.

ethical and societal aspects of their profession. NCEES FE EE seniors score for
Examination Ethics > US
Transcripts analysis | Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%

Option depth of
EE

Develop ability to distinguish between ideas, opinions,
beliefs, and facts; consciousness of the ethical and
societal aspects of their profession.

NCEES FE EE seniors score for
Examination Ethics > US
Transcripts analysis | Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiters survey

Satisfaction > 80%

NCEES FE
Examination

EE seniors score for
Ethics > US

Professional
associations

Through their activities, professional associations
provide their members with a broad view of the impact
of external issues on engineering problems.

Seniors survey

IEEE membership >
50%.

Alumni survey

IEEE membership >
50%.

Participation in
other extracur-
ricular activities

Participation in non-professional associations help in

understanding society needs and expectations.

Seniors survey

Participation >25 %.

Alumni survey

Participation >25 %.

Since no reference data is available, the initial metrics were selected as an 80%
satisfaction with the issue and a 3.0 average for a group of courses.
the first assessment cycle will provide some insight of the reasonableness of these
expectations and will help in determining the baseline for future assessment cycles.

The completion of

4.2  Analysis of the success in of the program in helping the students achieve the
program expected learning outcomes

If the program is successful, the average graduate should satisfactorily demonstrate the
achievement of the expected learning outcomes described earlier. Since the relationship
between the program objectives and learning outcomes was already established in Table
3, it is possible to describe the program effectiveness by reorganizing the assessment
matrix in terms of the expected outcomes.

The adequacy of the assessment instruments to the measurement of the expected out-

comes is presented in Table 14.

It can be seen form the table that the instrument
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coverage is dense, indicating the possibility of reducing the number of instruments in
future cycles.

Table 14. Relationship between the assessment instruments and the expected outcomes

Assessment Outcomes
Instrument a|/b|c|d|e|f|lg]|h i j k
Transcripts analysis X X X X X X
Seniors survey X X X X X X X X X X X
Alumni survey X [ X | X[ X ]| X[ X ]| X[ X[ X|X|X
Recruiter survey X X X X X X X X X X X
NCEES FE Examination X | X | X X | X X

The results of expressing the assessment matrix in terms of the expected outcomes are
presented in Tables 15 to 25. The tables are organized with the same structure used for
the assessment of the objectives.

Table 15. Assessment expectations for Outcome (a)

Outcome (a)

Component

Observation

Assessment Methods

Assessment Metric

Mathematics

Able to apply math, science, and engineering
knowledge to electrical engineering problems.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors score > US average

Able to apply probability and statistical meth-
ods in practical engineering problems where
such approach is appropriate.

Transcripts analysis

Course GPA >3.00

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to apply linear algebra concepts to the
description and solution of EE engineering
problems.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to apply complex variable concepts to the
description and solution of EE engineering
problems.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to apply discrete mathematics concepts to
the description and solution of EE engineering
problems.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Possess sufficient knowledge of the basic
physical and engineering sciences that will

Transcripts analysis

Component GPA >3.00

Seniors survey

Satisfaction > 80%

Egﬁf:é enable_ them to un_derstand the phy_sical _ gtjgrq:llt:rugﬁ\}/le g:::z;:g::g: Z ggtf
operation of electrical and electronic devices y EE seniors averag;e
and systems. NCEES FE Examination |5y ici’score » US.
Fundamental Poss.ess sufficieqt kno.wledg'e of the basiq Traqscripts analysis Corppongnt GPA >3.0
knowledge of physical and engineering sciences that will Semor_s survey Sat!sfact!on > 80%
. ? enable them to understand the physical Alumni survey Satisfaction > 80%
zgg:ce::ng operation of electrical and electronic devices  |Recruiter survey Satisfaction > 80%
and systems. NCEES FE Examination  |Seniors score > US average
Possess sufficient knowledge of the basic Transcripts analysis Component GPA >3.0
Fundamental |physical and engineering sciences that will Seniors survey Satisfaction > 80%

knowledge of
EE

enable them to understand the physical
operation of electrical and electronic devices
and systems.

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

EE seniors passing rate > US

Core breadth
of EE

Possess sufficient knowledge of the basic
physical and engineering sciences that will
enable them to understand the physical
operation of electrical and electronic devices
and systems.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

EE seniors passing rate > US
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Outcome (a)

Component

Observation

Assessment Methods

Assessment Metric

Option depth
of EE

Possess sufficient knowledge of the basic

physical and engineering sciences that will

enable them to understand the physical

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

operation of electrical and electronic devices
and systems.

Recruiter survey Satisfaction > 80%

Table 16. Assessment expectations for Outcome (b)

Program Observation Assessment Assessment Metrics
Component Instruments
Transcripts analysis Component GPA >3.0
Able to graphically and verbally Seniors survey Satisfaction > 80%
Mathematics represent or describe experimental Alumni survey Satisfaction > 80%

data sets. Recruiter survey Satisfaction > 80%

NCEES FE Examination|Seniors score > US

Transcripts analysis Component GPA >3.0

Able to graphically and verbally Seniors survey Satisfaction > 80%

Physical sciences |represent or describe experimental Alumni survey Satisfaction > 80%

data sets. Recruiter survey Satisfaction > 80%

NCEES FE Examination |EE seniors Chemistry score > US.

Transcripts analysis Component GPA >3.0

Fundamental Able to solve an experimental electrical |Seniors survey Satisfaction > 80%

knowledge of EE  |engineering problem. Alumni survey Satisfaction > 80%

Recruiter survey Satisfaction > 80%

Transcripts analysis Component GPA >3.0

Able to solve an experimental electrical |Seniors survey Satisfaction > 80%

Engineering problem. Alumni survey Satisfaction > 80%

Recruiter survey Satisfaction > 80%

Transcripts analysis Component GPA >3.0

Able to set up and safely perform Seniors survey Satisfaction > 80%

engineering laboratory test procedures. |Alumni survey Satisfaction > 80%

Recruiter survey Satisfaction > 80%

Transcripts analysis Component GPA >3.0

Able to graphically and verbally Seniors survey Satisfaction > 80%

represent or describe experimental Alumni survey Satisfaction > 80%

Core breadth of EE

data sets. Recruiter survey Satisfaction > 80%

NCEES FE Examination |Seniors passing rate > US

Transcripts analysis Component GPA >3.0

Able to analyze, interpret, and draw Seniors survey Satisfaction > 80%

conclusions based on experimental Alumni survey Satisfaction > 80%

data. Recruiter survey Satisfaction > 80%

NCEES FE Examination |Seniors passing rate > US

Transcripts analysis Component GPA >3.0

Able to design experiments and Seniors survey Satisfaction > 80%

prototypes to test design concepts. Alumni survey Satisfaction > 80%

Recruiter survey Satisfaction > 80%

Transcripts analysis Component GPA >3.0

Able to design experiments and Seniors survey Satisfaction > 80%

Option depth of EE

prototypes to test design concepts. Alumni survey Satisfaction > 80%

Recruiter survey Satisfaction > 80%




Assessment Plan 11
Table 17. Assessment expectations for Outcome (c)
Cz:g;?\r:nt Observation Assessment Instruments Assessment Metrics F‘?:St::ﬁls
Gompetent in determining Senior§ survey Sat@sfact!on > 80% 86%
design specifications and the Alumn_l survey Sat!sfact!on > 80% 86%
gn sp : Recruiter survey Satisfaction > 80% 76%
scope of the project. — - -
NCEES FE Examination Seniors passing rate > US Yes, 10%
Able to determine the standard [Seniors survey Satisfaction > 80% 82%
or criteria against which the Alumni survey Satisfaction > 80% 84%
outcome of the design process |Recruiter survey Satisfaction > 80% 74%
Core breadth |will be measured or compared. [NCEES FE Examination Seniors passing rate > US | Yes, +10%
of EE Seniors survey Satisfaction > 80% 84%
Competent in documenting Alumni survey Satisfaction > 80% 82%
design procedures. Recruiter survey Satisfaction > 80% 78%
NCEES FE Examination Seniors passing rate > US Yes, +10%
Able to follow logical and Seniors survey Satisfaction > 80% 86%
orderly design procedures, Alumni survey Satisfaction > 80% 86%
choosing the best solution for a |Recruiter survey Satisfaction > 80% 80%
given set of criteria. NCEES FE Examination Seniors passing rate > US| Yes, +10%
Competent in determining Seniors survey Satisfaction > 80% 86%
design specifications and the  |Alumni survey Satisfaction > 80% 86%
scope of the project. Recruiter survey Satisfaction > 80% 76%
NCEES FE Examination Seniors passing rate > US Yes, +10%
Able to determine the standard |Seniors survey Satisfaction > 80% 82%
or criteria against which the Alumni survey Satisfaction > 80% 82%
outcome of the design process |Recruiter survey Satisfaction > 80% 74%
Option depth |will be measured or compared. [NCEES FE Examination Seniors passing rate > US| Yes, +10%
of EE Seniors survey Satisfaction > 80% 84%
Competent in documenting Alumni survey Satisfaction > 80% 84%
design procedures. Recruiter survey Satisfaction > 80% 78%
NCEES FE Examination Seniors passing rate > US Yes, +10%
Able to follow logical and Seniors survey Satisfaction > 80% 86%
orderly design procedures, Alumni survey Satisfaction > 80% 86%
choosing the best solution for a |Recruiter survey Satisfaction > 80% 80%
given set of criteria. NCEES FE Examination Seniors passing rate > US | Yes, +10%
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Table 18. Assessment expectations for Outcome (d)

Program
Component

Observation

Assessment
Instruments

Assessment
Metrics

Language oral and
written
communications

Able to communicate effectively with other team
members.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Humanities and
social sciences

Understand the basic terminology used in other
disciplines.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Mathematics

Understand the basic terminology used in other
disciplines.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Physical sciences

Understand the basic terminology used in other
disciplines.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Fundamental
knowledge of
engineering sciences

Understand the basic terminology used in other
disciplines.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Core breadth of EE

Able to articulate teamwork principles (group
dynamics).

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Comfortable breaking up a complex problem into sepa-

rate tasks, delegating tasks to other team members,
and integrating the composite effort of the group into a
final solution.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Graduates will be able to integrate knowledge and
skills across discipline boundaries.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to communicate effectively with other team
members.

Seniors survey

Satisfaction > 80%

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Option depth of EE

Able to articulate teamwork principles (group
dynamics).

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Comfortable breaking up a complex problem into
separate tasks, delegating tasks to other team
members, and integrating the composite effort of the
group into a final solution.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Graduates will be able to integrate knowledge and
skills across discipline boundaries.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to communicate effectively with other team
members.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%




Assessment Plan

13

Table 19. Assessment expectations for Outcome (e)

Outcome (e)

Program . .
Component Observation Assessment Instruments Assessment Metrics
. Transcripts analysis Component GPA >3.0
S:g:gﬁggﬁ;g?gglgn% and Seniors survey Satisfaction > 80%
Mathematics specifications, physical, and Alumn_| survey Sat!sfact!on > 80:/0
ethical constraints. Rgcrunser survey gatlsfactlon > 80 /os
NCEES FE Examination eniors score > U
Capable of recognizing and Transcripts analysis Component GPA >3.0
: - . S
sciences specifications, physical, and - Y - 1on > —
ethical constraints. Recruiter survey Satisfaction > 80%
NCEES FE Examination EE seniors Chemistry score > US.
Transcripts analysis Component GPA >3.0
Capable of recognizing that Seniors survey Satisfaction > 80%
they are facing an engineering |Alumni survey Satisfaction > 80%
Fundamental problem. Recruiter survey Satisfaction > 80%
knowledge of NCEES FE Examination Seniors score > US in most subjects
engineering c e of . Transcripts analysis Component GPA >3.0
sciences ur?g:rbsgr? dirr:a;c;gr]gli)zliann% and Seniors survey Satisfaction > 80%
specifications, physical, and Alumn_| survey Sat!sfact!on > 80:/"
ethical constraints. Echrléltse[: séulrzvey gatlsfactlon > 80 U/OS
xamination eniors score >
Capable of recognizing and Transcripts analysis Component GPA >3.0
h Seniors survey Satisfaction > 80%
understanding problem - - - =
specifications, physical, and Alumn_| survey Sat!sfact!on > 800/"
ethical constraints. Recruiter survey Satisfaction > 80%
NCEES FE Examination Seniors passing rate > US
Transcripts analysis Component GPA >3.0
Capable of physical thinking,  [Seniors survey Satisfaction > 80%
approximation and Alumni survey Satisfaction > 80%
simplification. Recruiter survey Satisfaction > 80%
NCEES FE Examination Seniors passing rate > US
. . Transcripts analysis Component GPA >3.0
Capable Of. effectively describe Seniors survey Satisfaction > 80%
Fundamental a problem in a way that can

knowledge of EE

lead to the construction of the
solution.

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

Capable of defining a possible
solution.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

Able to determine the
reasonableness of a solution
within the physical and ethical
context of the problem.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US
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Outcome (e)

Program

Component Observation

Assessment Instruments

Assessment Metrics

Capable of recognizing that
they are facing an engineering
problem.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

Capable of recognizing and
understanding problem
specifications, physical, and
ethical constraints.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

Capable of physical thinking,
approximation and
simplification.

Core breadth of

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

EE . . Transcripts analysis Component GPA >3.0
g%‘?ggll:n?fir?f;ev?’g\;eilga?izcnnbe Seniors survey Satisfaction > 80%
lead 1o the construction of the Alumni survey Satisfaction > 80%
solution. Recruiter survey Satisfaction > 80%
NCEES FE Examination Seniors passing rate > US
Transcripts analysis Component GPA >3.0
Capable of defining a possible Senior; survey Sat?sfact!on > 80%
solution. Alumni survey Satisfaction > 80%
Recruiter survey Satisfaction > 80%
NCEES FE Examination Seniors passing rate > US
) Transcripts analysis Component GPA >3.0
ggggga%?;glsniftgesolution Seniors survey Satisfaction > 80%
within the physical and ethical AIumn_i survey Sat@sfact?on > 80%
context of the problem. Recruiter survey Satisfaction > 80%
NCEES FE Examination Seniors passing rate > US
Capable of recognizing that Trar}scripts analysis Corppongznt GPA >3.0
they are facing an engineering Senlor_s survey Sat!sfact!on > 80%
problem. Alumni survey Satisfaction > 80%
Recruiter survey Satisfaction > 80%
Capable of recognizing and Transcripts analysis Component GPA >3.0
understanding problem Seniors survey Satisfaction > 80%
specifications, physical, and Alumni survey Satisfaction > 80%
ethical constraints. Recruiter survey Satisfaction > 80%
. o Transcripts analysis Component GPA >3.0
aCsé)%k))(liemeﬁg:y;I%al thinking, Seniors survey Satisfaction > 80%
simplification. Alumni survey Satisfaction > 80%
Option depth of Recruiter survey Satisfaction > 80%
EE Capable of effectively describe |Transcripts analysis Component GPA >3.0

a problem in a way that can
lead to the construction of the
solution.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Capable of defining a possible
solution.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to determine the
reasonableness of a solution
within the physical and ethical
context of the problem.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%




Assessment Plan

15

Table 20. Assessment expectations for Outcome (f)

Program
Component

Observation

Assessment Instruments

Assessment Metrics

Humanities and
social sciences

Able to identify the ethical issues
faced on the solution of an
engineering problem.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors Ethics score > US

Fundamental . . C Seniors survey Satisfaction > 80%
knowledge of Able to identify th"? ethical issues Alumni survey Satisfaction > 80%
h ° faced on the solution of an - - -
engineering engineering problem Recruiter survey Satisfaction > 80%
sciences ) NCEES FE Examination Seniors Ethics score > US
. . L Seniors survey Satisfaction > 80%
Fundamental Able to identify the ethical issues Alumni survey Satisfaction > 80%

knowledge of EE

faced on the solution of an
engineering problem.

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors Ethics score > US

Core breadth of
EE

Able to identify the ethical issues
faced on the solution of an
engineering problem.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors Ethics score > US

Option depth of EE

Understand the proper use of
the work of others and issues
such as plagiarism, copyrights,
and patents.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors Ethics score > US

Able to identify the ethical issues
faced on the solution of an
engineering problem.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors Ethics score > US

Aware and can interpret the
IEEE Code of Ethics.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors Ethics score > US

Professional
associations

Aware and can interpret the
IEEE Code of Ethics.

Seniors survey

IEEE membership > 50 %.

Alumni survey

IEEE membership > 50 %.

Participation in
other
extracurricular
activities

Able to identify the ethical issues
faced on the solution of an
engineering problem.

Seniors survey

Participation >25 %.

Alumni survey

Participation >25 %.
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Table 21. Assessment expectations for Outcome (g)

Program
Component

Observation

Assessment
Instruments

Assessment Metrics

Language oral and
written
communications

Able to write effectively and be under-
stood by technical and non-technical
audiences.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to summarize their own work and
the work of others.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Humanities and
social sciences

Able to summarize their own work and
the work of others.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Mathematics

Able to communicate graphically where
appropriate.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Physical sciences

Able to communicate graphically where
appropriate.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Fundamental
knowledge of
engineering sciences

Able to communicate graphically where
appropriate.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Fundamental
knowledge of EE

Able to communicate graphically where
appropriate.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Core breadth of EE

Able to summarize their own work and
the work of others.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to communicate graphically where
appropriate.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Option depth of EE

Able to write effectively and be under-
stood by technical and non-technical
audiences.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to perform effective oral presenta-
tions and be understood by technical
and non-technical audiences.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to summarize their own work and
the work of others.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to communicate graphically where
appropriate.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%
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Table 22. Assessment expectations for Outcome (h)

Program
Component

Observation

Assessment
Instruments

Assessment Metrics

Humanities and
social sciences

Understand the impact of engineering
solutions in a global and societal context.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Electives

Understand the impact of engineering
solutions in a global and societal context.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Physical sciences

Aware of the long term implications of
engineering solutions on the quality of life
and the environment.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Fundamental
knowledge of
engineering
sciences

Aware of the long term implications of
engineering solutions on the quality of life
and the environment.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Table 23. Assessment expectations for Outcome (i)

for information.

Program . Assessment .
Component Observation Instruments Assessment Metrics
. . . Seniors survey Satisfaction > 80%
Electives Capable of independent learning and in the search Alumni survey Satisfaction = 80%

Recruiter survey

Satisfaction > 80%

Core breadth of
EE

Capable of using information searching tools and
resources necessary to be up to date in their

discipline.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Option depth of
EE

Capable of using information searching tools and
resources necessary to be up to date in their

discipline.

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Professional
associations

Understand the importance of professional
societies in their professional development.

Seniors survey

|IEEE membership > 50%.

Alumni survey

IEEE membership > 50%.
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Table 24. Assessment expectations for Outcome (j)

Program
Component

Observation

Assessment
Instruments

Assessment Metrics

Humanities and
social sciences

Aware of current professional and societal
issues.

Transcripts analysis

Component GPA > 3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to differentiate between facts, beliefs,
and opinions.

Transcripts analysis

Component GPA > 3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Core breadth of EE

Aware of emerging technologies and their
impact in the future development of their
field of study.

Transcripts analysis

Component GPA > 3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Aware of current professional and societal
issues.

Transcripts analysis

Component GPA > 3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to differentiate between facts, beliefs,
and opinions.

Transcripts analysis

Component GPA > 3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Option depth of EE

Aware of emerging technologies and their
impact in the future development of their
field of study.

Transcripts analysis

Component GPA > 3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Aware of current professional and societal
issues.

Transcripts analysis

Component GPA > 3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Able to differentiate between facts, beliefs,
and opinions.

Transcripts analysis

Component GPA > 3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

Professional
associations

Aware of current professional and societal
issues.

Seniors survey

IEEE membership > 50%.

Alumni survey

IEEE membership > 50%.

Participation in
other extra-
curricular activities

Aware of the need for their participation in
civic movements not necessarily related to
their discipline.

Seniors survey

Participation >25%.

Alumni survey

Participation >25%.

Table 25. Assessment expectations for Outcome (k)

Program
Component

Observation

Assessment Instruments

Assessment Metrics

Core breadth of

Able to use computers to solve
engineering problems and to evaluate
solutions.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors computer score > US

EE

Aware of current techniques and tools
used in electrical engineering practice.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

NCEES FE Examination

Seniors passing rate > US

Option depth of

Able to use computers to solve
engineering problems and to evaluate
solutions.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%

EE

Aware of current techniques and tools
used in electrical engineering practice.

Transcripts analysis

Component GPA >3.0

Seniors survey

Satisfaction > 80%

Alumni survey

Satisfaction > 80%

Recruiter survey

Satisfaction > 80%
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5

Implementation of the assessment process

The assessment process is implemented through the use of the instruments to measure the

observations.

A better understanding is obtained when a matrix is created for every

assessment instrument in terms of the objectives and outcomes that it would measure,

with the addition of the observations and measurement expectations.

tables present the matrices.

The following

Table 26. Measurement expectations for the transcript evaluation instrument: Objectives

Transcript Analysis

# Component Observation Expectation
. Obtain a broad educational experience necessary to understand the im-
Language oral and written . . . ; s Component
communications pact of electrical engineering problems and solutions within a global and GPA >3.0.
1 societal context.
" . Obtain a broad educational experience necessary to understand the im-
Humanities and social . . . ; o Component
sciences pact of electrical engineering problems and solutions within a global and GPA >3.0.
societal context.
Mathematics Thorough knowledge of math, science, and engineering fundamentals. ggn;pfsn(e)nt
. . Thorough knowledge of math, science, and engineering fundamentals. |Component
Physical sciences Physical thinking, approximation and simplification. GPA >3.0.
Fundamental knowledge |Thorough knowledge of math, science, and engineering fundamentals. |Component
of engineering sciences Physical thinking, approximation and simplification. GPA >3.0.
Fundamental knowledge Thorough knowledge of basic glectngal _and computer engineering fun- Component
2 damentals and concepts. Physical thinking, approximation and
of EE S GPA >3.0.
simplification.
Basic engineering design skills and in-depth knowledge of at least one Component
Core breadth of EE EE area: (electronics, control, communications, and power systems). P
. L L e GPA >3.0.
Physical thinking, approximation and simplification.
Basic engineering design skills and in-depth knowledge of at least one Component
Option depth of EE EE area: (electronics, control, communications, and power systems). GPAp>3 0
Ability to integrate knowledge and skills across discipline boundaries. o
Language oral and written |Develop ability to communicate effectively verbally and in writing in Eng- |Component
communications lish and Spanish. GPA >3.0.
Humanities and social Develop ability to organize information; work in groups and to interact Component
sciences with the social environment. GPA >3.0.
Develop ability to interpret graphical, numerical, and textual data; com- Component
Mathematics municate technical information in oral, written, and graphical forms, in P
) . GPA >3.0.
English and Spanish.
Develop ability to interpret graphical, numerical, and textual data; com- Component
Physical sciences municate technical information in oral, written, and graphical forms, in P
) . o . GPA >3.0.
English and Spanish; organize information.
a [Fundamentalknowledge | 0 8 o n v, writen, and grapnical forms, n ~|ComPorent
9 9 English and Spanish; organize information. o
Fundamental knowledge Deve_lop ability to interpret grap_hlcal, numencal, and textl_JaI data; com- Component
of EE municate technical information in oral, written, and graphical forms, in GPA 3.0
English and Spanish; organize information. o
Develop ability to interpret graphical, numerical, and textual data; com- Component
Core breadth of EE municate technical information in oral, written, and graphical forms, in P
) . o . GPA >3.0.
English and Spanish; organize information.
Develop ability to interpret graphical, numerical, and textual data; com- |Component
. municate technical information in English and Spanish; organize infor- |GPA >3.0.
Option depth of EE mation; work in groups and to interact with the social environment; and
lead effectively.
Knowing how to ask questions and that there may be multiple answers. Component
Core breadth of EE Commitment to constantly upgrading fundamental knowledge and skills. P
. SO ) - GPA >3.0.
4 Understanding that every situation is an opportunity for learning.
Knowing how to ask questions and that there may be multiple answers. Component
Option depth of EE Commitment to constantly upgrading fundamental knowledge and skills. GPAp>3 0

Understanding that every situation is an opportunity for learning.
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Transcript Analysis

# Component Observation Expectation
" . Develop ability to distinguish between ideas, opinions, beliefs, and facts;
Humanities and social understand one's own cultural traditions in a broader context; con- Component
sciences ) . ) . . GPA >3.0.
sciousness of the ethical and societal aspects of their profession.

5 Develop ability to distinguish between ideas, opinions, beliefs, and facts; | Component
Core breadth of EE consciousness of the ethical and societal aspects of their profession. GPA >3.0.
Obtion depth of EE Develop ability to distinguish between ideas, opinions, beliefs, and facts; | Component

P P consciousness of the ethical and societal aspects of their profession. GPA >3.0.
Table 27. Measurement expectations for the transcript evaluation instrument: Outcomes

Transcript Analysis

Core breadth of EE

procedures.

# |Component Observation Expectation
Ablg to a_pply math, science, and engineering knowledge to electrical Component GPA >3.0
. engineering problems.
Mathematics — — - - -
Able to apply probability and statistical methods in practical engineer- .
. - . Subject GPA >3.00
ing problems where such approach is appropriate.
Possess sufficient knowledge of the basic physical and engineering
Physical sciences |[sciences that will enable them to understand the physical operation of [Component GPA >3.00
electrical and electronic devices and systems.
Fundamental Possess sufficient knowledge of the basic physical and engineering
knowledge of engi- |sciences that will enable them to understand the physical operation of |Component GPA >3.0
A |neering sciences |electrical and electronic devices and systems.
Fundamental Possess sufficient knowledge of the basic physical and engineering
sciences that will enable them to understand the physical operation of |Component GPA >3.0
knowledge of EE ; . .
electrical and electronic devices and systems.
Possess sufficient knowledge of the basic physical and engineering
Core breadth of EE|sciences that will enable them to understand the physical operation of |Component GPA >3.0
electrical and electronic devices and systems.
Possess sufficient knowledge of the basic physical and engineering
Option depth of EE |sciences that will enable them to understand the physical operation of |Component GPA >3.0
electrical and electronic devices and systems.
Mathematics Able to graphically and verbally represent or describe experimental Component GPA >3.0
data sets.
Physical sciences Able to graphically and verbally represent or describe experimental Component GPA 3.0
data sets.
Fundamental ) . . )
knowledge of EE Able to solve an experimental electrical Engineering problem. Component GPA >3.0
Able to solve an experimental electrical Engineering problem. Component GPA >3.0
B Able to set up and safely perform engineering laboratory test

Component GPA >3.0

Able to graphically and verbally represent or describe experimental
data sets.

Component GPA >3.0

Able to analyze, interpret, and draw conclusions based on experi-
mental data.

Component GPA >3.0

Able to design experiments and prototypes to test design concepts.

Component GPA >3.0

Option depth of EE

Able to design experiments and prototypes to test design concepts.

Component GPA >3.0
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Transcript Analysis

# |Component

Observation

Expectation

Mathematics

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

Component GPA >3.0

Physical sciences

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

Component GPA >3.0

Fundamental
knowledge of engi-
neering sciences

Capable of recognizing that they are facing an engineering problem.

Component GPA >3.0

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

Component GPA >3.0

Fundamental
knowledge of EE

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

Component GPA >3.0

Capable of physical thinking, approximation and simplification.

Component GPA >3.0

Capable of effectively describe a problem in a way that can lead to the
construction of the solution.

Component GPA >3.0

Capable of defining a possible solution.

Component GPA >3.0

Able to determine the reasonableness of a solution within the physical
and ethical context of the problem.

Component GPA >3.0

Core breadth of EE

Capable of recognizing that they are facing an engineering problem.

Component GPA >3.0

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

Component GPA >3.0

Capable of physical thinking, approximation and simplification.

Component GPA >3.0

Capable of effectively describe a problem in a way that can lead to the
construction of the solution.

Component GPA >3.0

Capable of defining a possible solution.

Component GPA >3.0

Able to determine the reasonableness of a solution within the physical
and ethical context of the problem.

Component GPA >3.0

Option depth of EE

Capable of recognizing that they are facing an engineering problem.

Component GPA >3.0

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

Component GPA >3.0

Capable of physical thinking, approximation and simplification.

Component GPA >3.0

Capable of effectively describe a problem in a way that can lead to the
construction of the solution.

Component GPA >3.0

Capable of defining a possible solution.

Component GPA >3.0

Able to determine the reasonableness of a solution within the physical
and ethical context of the problem.

Component GPA >3.0

Language oral and
written communi-
cations

Able to write effectively and be understood by technical and non-
technical audiences.

Component GPA >3.0

Able to summarize their own work and the work of others.

Component GPA >3.0

Humanities and
social sciences

Able to summarize their own work and the work of others.

Component GPA >3.0

knowledge of engi-
neering sciences

Able to communicate graphically where appropriate.

Mathematics Able to communicate graphically where appropriate. Component GPA >3.0
Physical sciences [Able to communicate graphically where appropriate. Component GPA >3.0
Fundamental

Component GPA >3.0

G
Fundamental . . .
knowledge of EE Able to communicate graphically where appropriate. Component GPA >3.0
Able to summarize their own work and the work of others. Component GPA >3.0
Core breadth of EE Able to communicate graphically where appropriate. Component GPA >3.0
A_ble to write effectively and be understood by technical and non-tech- Component GPA 3.0
nical audiences.
Option depth of EE Able to perform effecnve_ oral presentations and be understood by Component GPA 3.0
technical and non-technical audiences.
Able to summarize their own work and the work of others. Component GPA >3.0
Able to communicate graphically where appropriate. Component GPA >3.0
Humanities and Understand the impact of engineering solutions in a global and so-
social sciences cietal context. Component GPA >3.0
. . Aware of the long term implications of engineering solutions on the
H Physical sciences quality of life and the environment. Component GPA >3.0

Fundamental
knowledge of engi-
neering sciences

Aware of the long term implications of engineering solutions on the
quality of life and the environment.

Component GPA >3.0
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Transcript Analysis

Option depth of EE

Able to use computers to solve engineering problems and to evaluate
solutions.

# |Component Observation Expectation
J  |Option depth of EE |Able to differentiate between facts, beliefs, and opinions. S:;/%r(?“ Subject GPA
Able to use computers to solve engineering problems and to evaluate Component GPA 3.0
Core breadth of EE solutions. - - - - -
Aware of current techniques and tools used in electrical engineering Component GPA >3.0
K practice. P )

Component GPA >3.0

Aware of current techniques and tools used in electrical engineering
practice.

Component GPA >3.0
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Table 28. Measurement expectations for the seniors survey instrument: Objectives

Seniors survey

# Component Observation Expectation
Language oral Obtai ional ) he i f Satisfacti
and written btalp a brogd edycatlona experience necessary to understand the impact o atisfaction >
communications electrical engineering problems and solutions within a global and societal context. |80%

1 |Humanities and |Obtain a broad educational experience necessary to understand the impact of Satisfaction >
social sciences |electrical engineering problems and solutions within a global and societal context. |80%
Electives Obtain a broad educational experience necessary to understand the impact of Satisfaction >

electrical engineering problems and solutions within a global and societal context. |80%
Mathematics Thorough knowledge of math, science, and engineering fundamentals. ggﬁffa‘m” >
Physical Thorough knowledge of math, science, and engineering fundamentals. Physical |Satisfaction >
sciences thinking, approximation and simplification. 80%
Fundamental
knowledge of Thorough knowledge of math, science, and engineering fundamentals. Physical Satisfaction >
engineering thinking, approximation and simplification. 80%
sciences

2 E#gv?/?en;egtii Thorough knowledge of basic electrical and computer engineering fundamentals  |Satisfaction >
EE 9 and concepts. Physical thinking, approximation and simplification. 80%

Basic engineering design skills and in-depth knowledge of at least one EE area: . .
CE)gre breadth of (electronics, control, communications, and power systems). Physical thinking, ap- ggﬁ/'SfaC‘m” >
proximation and simplification. °
. Basic engineering design skills and in-depth knowledge of at least one EE area: . .
(E)Etlon depth of (electronics, control, communications, and power systems). Ability to integrate ggﬁ/'SfaC‘m” >
knowledge and skills across discipline boundaries. °
Language oral | po. o105 apiji icate effectively verbally and in writing in English and  |Satisfacti
and written Seve_OE ability to communicate effectively verbally and in writing in English an ggg/ls action >
communications | P2 °
Humanities and [Develop ability to organize information; work in groups and to interact with the so- |Satisfaction >
social sciences |cial environment. 80%
Mathematics Develop ability to interpret graphical, numerical, and textual data; communicate Satisfaction >
technical information in oral, written, and graphical forms, in English and Spanish. [80%
Physical Devel_op a_1b|||ty to interpret grap_hlcal, numencal_, and textugl data;_ communicate  |satisfaction >
sciences technical information in oral, written, and graphical forms, in English and Spanish; 80%
organize information. °
3 E#gv?/?en;egtii Develop ability to interpret graphical, numerical, and textual data; communicate Satisfaction >
wiedg technical information in oral, written, and graphical forms, in English and Spanish; o
engineering organize information 80%
sciences )
Fundamental Develop ability to interpret graphical, numerical, and textual data; communicate Satisfaction >
knowledge of technical information in oral, written, and graphical forms, in English and Spanish; 80%%
EE organize information. °
Develop ability to interpret graphical, numerical, and textual data; communicate ) .
CE)Ere breadth of technical information in oral, written, and graphical forms, in English and Spanish; ggj/lsfactlon >
organize information. °
. Develop ability to interpret graphical, numerical, and textual data; communicate ) .
Option depth of technical information in English and Spanish; organize information; work in groups Sajlsfactlon >
EE ) . - : > ) 80%
and to interact with the social environment; and lead effectively.
Knowing how to ask questions and that there may be multiple answers. Commit- . .
CE)Ere breadth of ment to constantly upgrading fundamental knowledge and skills. Understanding ggj/lsfactlon >
4 that every situation is an opportunity for learning. °

Option depth of
EE

Knowing how to ask questions and that there may be multiple answers. Commit-
ment to constantly upgrading fundamental knowledge and skills. Understanding
that every situation is an opportunity for learning.

Satisfaction >
80%
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Seniors survey

# Component Observation Expectation
" Develop ability to distinguish between ideas, opinions, beliefs, and facts; under- . .
Hun.qanm'es and stand one's own cultural traditions in a broader context; consciousness of the ethi- Satisfaction >
social sciences ) . . 80%
cal and societal aspects of their profession.
Core breadth of |Develop ability to distinguish between ideas, opinions, beliefs, and facts; con- Satisfaction >
EE sciousness of the ethical and societal aspects of their profession. 80%.
Option depth of |Develop ability to distinguish between ideas, opinions, beliefs, and facts; con- Satisfaction >
5 |EE sciousness of the ethical and societal aspects of their profession. 80%.
Professional Through their activities, professional associations provide their members with a IEEE .
" ) . . - . membership >
associations broad view of the impact of external issues on engineering problems. 50%
0.

Participation in
other extracur-
ricular activities

Participation in non- professional associations help in understanding society needs
and expectations.

Participation
>25%.

Table 29. Measurement expectations for the seniors survey instrument: Outcomes

Senior Survey

# |Component Observation Expectation
Able to apply math, science, and engineering knowledge to electrical engi- . . o
neering problems. Satisfaction > 80%
Able to apply probability and stat_|st|ca| me?hods in practical engineering Satisfaction > 80%
problems where such approach is appropriate.
Mathematics Ablg to apply linear algebra concepts to the description and solution of EE Satisfaction > 80%
engineering problems.
Able to apply complex variable concepts to the description and solution of . . o
EE engineering problems. Satisfaction > 80%
Able to apply discrete mathematics concepts to the description and solution . . o
of EE engineering problems. Satisfaction > 80%
Possess sufficient knowledge of the basic physical and engineering sci-
Physical sciences |ences that will enable them to understand the physical operation of electri- |Satisfaction > 80%
A cal and electronic devices and systems.

Fundamental
knowledge of engi-
neering sciences

Possess sufficient knowledge of the basic physical and engineering sci-
ences that will enable them to understand the physical operation of electri-
cal and electronic devices and systems.

Satisfaction > 80%

Fundamental
knowledge of EE

Possess sufficient knowledge of the basic physical and engineering sci-
ences that will enable them to understand the physical operation of electri-
cal and electronic devices and systems.

Satisfaction > 80%

Core breadth of EE

Possess sufficient knowledge of the basic physical and engineering sci-
ences that will enable them to understand the physical operation of electri-
cal and electronic devices and systems.

Satisfaction > 80%

Option depth of EE

Possess sufficient knowledge of the basic physical and engineering sci-
ences that will enable them to understand the physical operation of electri-
cal and electronic devices and systems.

Satisfaction > 80%
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Senior Survey

# |Component Observation Expectation
Mathematics gé)tlse to graphically and verbally represent or describe experimental data Satisfaction > 80%
Physical sciences g';lse to graphically and verbally represent or describe experimental data Satisfaction > 80%
Fundamental . . . . . . o
knowledge of EE Able to solve an experimental electrical Engineering problem. Satisfaction > 80%

B Able to solve an experimental electrical Engineering problem. Satisfaction > 80%

Able to set up and safely perform engineering laboratory test procedures. |Satisfaction > 80%
Able to graphically and verbally represent or describe experimental data . . o
Core breadth of EE [sets. Satisfaction > 80%
ggtlae to analyze, interpret, and draw conclusions based on experimental Satisfaction > 80%
Able to design experiments and prototypes to test design concepts. Satisfaction > 80%
Option depth of EE |Able to design experiments and prototypes to test design concepts. Satisfaction > 80%
Fc))rc:)rjzgftent in determining design specifications and the scope of the Satisfaction > 80%
Able to determine the standard or criteria against which the outcome of the . . o
Core breadth of EE|design process will be measured or compared. Satisfaction > 80%
Competent in documenting design procedures. Satisfaction > 80%
Able to follow logical and orderly design procedures, choosing the best so- . . o
c lution for a given set of criteria. Satisfaction > 80%
Fc))rc:)rjzgftent in determining design specifications and the scope of the Satisfaction > 80%
_ Ablc_a to determme_ the standard or criteria against which the outcome of the Satisfaction > 80%
Option depth of EE |design process will be measured or compared.
Competent in documenting design procedures. Satisfaction > 80%
Able to follow logical and orderly design procedures, choosing the best so- . . o
lution for a given set of criteria. Satisfaction > 80%
Language oral and
written communi-  |Able to communicate effectively with other team members. Satisfaction > 80%
cations
Humanities and . . . Lo . . o
social sciences Understand the basic terminology used in other disciplines. Satisfaction > 80%
Electives Understand the basic terminology used in other disciplines. Satisfaction > 80%
Mathematics Able to communicate effectively with other team members. Satisfaction > 80%
Physical sciences [Understand the basic terminology used in other disciplines. Satisfaction > 80%
Fundamental
knowledge of engi- |Understand the basic terminology used in other disciplines. Satisfaction > 80%
D neering sciences

Core breadth of EE

Able to articulate teamwork principles (group dynamics).

Satisfaction > 80%

Comfortable breaking up a complex problem into separate tasks, delegat-
ing tasks to other team members, and integrating the composite effort of
the group into a final solution.

Satisfaction > 80%

Graduates will be able to integrate knowledge and skills across discipline
boundaries.

Satisfaction > 80%

Able to communicate effectively with other team members.

Satisfaction > 80%

Option depth of EE

Able to articulate teamwork principles (group dynamics).

Satisfaction > 80%

Graduates will be able to integrate knowledge and skills across discipline
boundaries.

Satisfaction > 80%

Able to communicate effectively with other team members.

Satisfaction > 80%
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Senior Survey

Option depth of EE

# |Component Observation Expectation
. Capable of recognizing and understanding problem specifications, physi- ’ . o
Mathematics cal. and ethical constraints. Satisfaction > 80%
. . Capable of recognizing and understanding problem specifications, physi- . )
Physical sciences cal. and ethical constraints. Satisfaction > 80%
Fundamental Capable of recognizing that they are facing an engineering problem. Satisfaction > 80%
knowledge of engi- |Capable of recognizing and understanding problem specifications, physi- . . o
neering sciences [cal, and ethical constraints. Satisfaction > 80%
Capable of recognizing and understanding problem specifications, physi- . )
cal, and ethical constraints. Satisfaction > 80%
Capable of physical thinking, approximation and simplification. Satisfaction > 80%
Fundamental Capable of effectively describe a problem in a way that can lead to the con- ’ . o
knowledge of EE |struction of the solution. Satisfaction > 80%
Capable of defining a possible solution. Satisfaction > 80%
Abl_e to determine the reasonableness of a solution within the physical and Satisfaction > 80%
ethical context of the problem.
Capable of recognizing that they are facing an engineering problem. Satisfaction > 80%
E Capable of recognizing and understanding problem specifications, physi- . . o
cal, and ethical constraints. Satisfaction > 80%
Capable of physical thinking, approximation and simplification. Satisfaction > 80%
Core breadth of EE|Capable of effectively describe a problem in a way that can lead to the con- . .
struction of the solution. Satisfaction > 80%
Capable of defining a possible solution. Satisfaction > 80%
Able to determine the reasonableness of a solution within the physical and . . o
ethical context of the problem. Satisfaction > 80%
Capable of recognizing that they are facing an engineering problem. Satisfaction > 80%
Capable of (ecogmzmg_and understanding problem specifications, physi- Satisfaction > 80%
cal, and ethical constraints.
Capable of physical thinking, approximation and simplification. Satisfaction > 80%
Option depth of EE |Capable of effectively describe a problem in a way that can lead to the con-|_,. )
struction of the solution. Satisfaction > 80%
Capable of defining a possible solution. Satisfaction > 80%
Able to determine the reasonableness of a solution within the physical and . . o
ethical context of the problem. Satisfaction > 80%
Humanities and Able to identify the ethical issues faced on the solution of an engineering . . o
social sciences problem. Satisfaction > 80%
Fundamental . . C s . . .
knowledge of engi- Artzjlght;:dennfy the ethical issues faced on the solution of an engineering Satisfaction > 80%
neering sciences P )
Fundamental Able to identify the ethical issues faced on the solution of an engineering . .
knowledge of EE  |problem. Satisfaction > 80%
Core breadth of EE grtzlglg:dennfy the ethical issues faced on the solution of an engineering Satisfaction > 80%
F Understand the proper use of the work of others and issues such as plagia-

rism, copyrights, and patents.

Satisfaction > 80%

Able to identify the ethical issues faced on the solution of an engineering
problem.

Satisfaction > 80%

Aware and can interpret the IEEE Code of Ethics.

Satisfaction > 80%

Professional asso-
ciations

Aware and can interpret the IEEE Code of Ethics.

IEEE membership
> 50%.

Participation in
other extracurricu-
lar activities

Able to identify the ethical issues faced on the solution of an engineering
problem.

Participation
>25%.
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Senior Survey

Option depth of EE

Able to use computers to solve engineering problems and to evaluate
solutions.

# |Component Observation Expectation
Language oral and |Able to write effectively and be understood by technical and non-technical . . o
written communi- |audiences. Satisfaction > 80%
cations Able to summarize their own work and the work of others. Satisfaction > 80%
Humanities and . . . .

. A Able to summarize their own work and the work of others. Satisfaction > 80%
social sciences
Mathematics Able to communicate graphically where appropriate. Satisfaction > 80%
Physical sciences |Able to communicate graphically where appropriate. Satisfaction > 80%
Fundamental
knowledge of engi- |Able to communicate graphically where appropriate. Satisfaction > 80%

G neering sciences
Fundamental . . . . . o
knowledge of EE Able to communicate graphically where appropriate. Satisfaction > 80%

- - - - =
Core breadth of EE Able to summarize their own work and the work.of others. Sat!sfact!on > 80%
Able to communicate graphically where appropriate. Satisfaction > 80%
Ablg to write effectively and be understood by technical and non-technical Satisfaction > 80%
audiences.
. Able to perform effective oral presentations and be understood by technical . . o
Option depth of EE and non-technical audiences. Satisfaction > 80%
Able to summarize their own work and the work of others. Satisfaction > 80%
Able to communicate graphically where appropriate. Satisfaction > 80%
Hun_wamh_es and Understand the impact of engineering solutions in a global and societal Satisfaction > 80%
social sciences context.
Electives ::J::tee;sttand the impact of engineering solutions in a global and societal Satisfaction > 80%

H . . Aware of the long term implications of engineering solutions on the quality . . o
Physical sciences of life and the environment. Satisfaction > 80%
Fundamental Lo . ) . .
knowledge of engi- ﬁ;nll?;ea?]fdt?ﬁeloer:]%itri;mmg?I|cat|ons of engineering solutions on the quality Satisfaction > 80%
neering sciences ’

Electives Capable of independent learning and in the search for information. Satisfaction > 80%
Core breadth of EE Capable of using |m_‘orr_nat_|o_n searching tools and resources necessary to Satisfaction > 80%
be up to date in their discipline.

| . Capable of using information searching tools and resources necessary to . . o
Option depth of EE be up to date in their discipline. Satisfaction > 80%
Professional asso- [Understand the importance of professional societies in their professional IEEE membership
ciations development. > 50 %.
Humanities and Aware of current professional and societal issues. Satisfaction > 80%
social sciences Able to differentiate between facts, beliefs, and opinions. Satisfaction > 80%

AfWﬁreT ?f zlecr;nefrgm%]j technologies and their impact in the future development Satisfaction > 80%
Core breadth of EE > therr field of study. - - - - -

Aware of current professional and societal issues. Satisfaction > 80%

Able to differentiate between facts, beliefs, and opinions. Satisfaction > 80%

Aware_ o_f emerging technologies and their impact in the future development Satisfaction > 80%

J Ootion depth of EE of their field of study.

P P Aware of current professional and societal issues. Satisfaction > 80%
Able to differentiate between facts, beliefs, and opinions. Satisfaction > 80%
Professional asso- . . . IEEE membership
ciations Aware of current professional and societal issues. - 50%.
Etarlgrcfixgulr?icu- Aware of the need for their participation in civic movements not necessarily |Participation
H H H H O,
lar activities related to their discipline. >25%.
ﬁgri to use computers to solve engineering problems and to evaluate solu- Satisfaction > 80%
Core breadth of EE - - - - - -
Aware of current techniques and tools used in electrical engineering . . o
. Satisfaction > 80%
K practice.

Satisfaction > 80%

Aware of current techniques and tools used in electrical engineering
practice.

Satisfaction > 80%
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Table 30. Measurement expectations for the alumni survey instrument: Objectives

Alumni Survey

# Component Observation Expectation
Language oral and  [Obtain a broad educational experience necessary to understand the
written communi- impact of electrical engineering problems and solutions within a global  |Satisfaction > 80%
cations and societal context.
Humanities and thain a broad 'educatic')nal gxperience necessary to unde.,rs'tand the . '
1 . ) impact of electrical engineering problems and solutions within a global  |Satisfaction > 80%
social sciences :
and societal context.
Obtain a broad educational experience necessary to understand the
Electives impact of electrical engineering problems and solutions within a global  |Satisfaction > 80%
and societal context.
Mathematics Thorough knowledge of math, science, and engineering fundamentals. |Satisfaction > 80%
. . Thorough knowledge of math, science, and engineering fundamentals. . .
Physical sciences Physica?l thinking, a?pproximation and simplificagt]ion. § Satisfaction > 80%
Fundamental . . )
rovlece ofangi- | Lot Komedas o e "4 Satsfacion » 60%
neering sciences ’ )
Fundamental Thorough knowledge of basic electrical and computer engineering
2 K fundamentals and concepts. Physical thinking, approximation and Satisfaction > 80%
nowledge of EE PR
simplification.
Basic engineering design skills and in-depth knowledge of at least one
Core breadth of EE  |EE area: (electronics, control, communications, and power systems). Satisfaction > 80%
Physical thinking, approximation and simplification.
Basic engineering design skills and in-depth knowledge of at least one
Option depth of EE  |EE area: (electronics, control, communications, and power systems). Satisfaction > 80%
Ability to integrate knowledge and skills across discipline boundaries.
Language oral and - . . . e
writ'ten communi- Egéﬁlsipaitglg); Lon i(;cr>1mmun|ca'[e effectively verbally and in writing in Satisfaction > 80%
cations )
Humanities and Develop ability to organize information; work in groups and to interact ) .
social sciences with the social environment. Satisfaction > 80%
Develop ability to interpret graphical, numerical, and textual data;
Mathematics communicate technical information in oral, written, and graphical forms, |Satisfaction > 80%
in English and Spanish.
Develop ability to interpret graphical, numerical, and textual data;
Physical sciences communicate technical information in oral, written, and graphical forms, |Satisfaction > 80%
in English and Spanish; organize information.
3 Fundamental Develop ability to interpret graphical, numerical, and textual data;
knowledge of engi-  |communicate technical information in oral, written, and graphical forms, |Satisfaction > 80%
neering sciences in English and Spanish; organize information.
Fundamental Develop .ability to in;erp'ret graphica!, numerigal, and textual d'ata; _ _
knowledge of EE communicate techmpal mformgnop in oral,' written, and graphical forms, |Satisfaction > 80%
in English and Spanish; organize information.
Develop ability to interpret graphical, numerical, and textual data;
Core breadth of EE  |communicate technical information in oral, written, and graphical forms, |Satisfaction > 80%
in English and Spanish; organize information.
Develop ability to interpret graphical, numerical, and textual data;
Option depth of EE _commun_ica.te tech_nical information_in English and Spar_1ish; otganize  |satisfaction > 80%
information; work in groups and to interact with the social environment;
and lead effectively.
Knowing how to ask questions and that there may be multiple answers.
Core breadth of EE  |Commitment to constantly upgrading fundamental knowledge and skills. |Satisfaction > 80%
4 Understanding that every situation is an opportunity for learning.

Option depth of EE

Knowing how to ask questions and that there may be multiple answers.
Commitment to constantly upgrading fundamental knowledge and skills.
Understanding that every situation is an opportunity for learning.

Satisfaction > 80%
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Alumni Survey

# Component Observation Expectation
Humanities and Develop ability to distinguish between ideas, opinions, beliefs, and facts;
. ) understand one's own cultural traditions in a broader context; conscious- |Satisfaction > 80%
social sciences ; ’ ; .
ness of the ethical and societal aspects of their profession.
Develop ability to distinguish between ideas, opinions, beliefs, and facts; . . 5
Core breadth of EE consciousness of the ethical and societal aspects of their profession. Satisfaction > 80%.
. Develop ability to distinguish between ideas, opinions, beliefs, and facts; . . o
5 Option depth of EE consciousness of the ethical and societal aspects of their profession. Satisfaction > 80%.

Professional asso-
ciations

Through their activities, professional associations provide their members
with a broad view of the impact of external issues on engineering
problems.

IEEE membership
> 50%.

extracurricular
activities

Participation in other

Participation in non- professional associations help in understanding
society needs and expectations.

Participation
>25%.

Table 31. Measurement expectations for the alumni survey instrument: Outcomes

Alumni Survey

Core breadth of EE

# Component Observation Expectation
Able to apply math, science, and engineering knowledge to electrical engi- . . o
neering problems. Satisfaction > 80%
Able to apply probability and stat_|st|ca| me?hods in practical engineering Satisfaction > 80%
problems where such approach is appropriate.
’ Able to apply linear algebra concepts to the description and solution of EE . . o
Mathematics engineering problems. Satisfaction > 80%
Able to apply complex variable concepts to the description and solution of . . o
EE engineering problems. Satisfaction > 80%
Able to apply discrete mathematics concepts to the description and solution . . o
of EE engineering problems. Satisfaction > 80%
Possess sufficient knowledge of the basic physical and engineering sci-
Physical sciences  |ences that will enable them to understand the physical operation of electri- |Satisfaction > 80%
A cal and electronic devices and systems.
Fundamental knowl- |Possess sufficient knowledge of the basic physical and engineering sci-
edge of engineering |ences that will enable them to understand the physical operation of electri- |Satisfaction > 80%
sciences cal and electronic devices and systems.
_ |Possess sufficient knowledge of the basic physical and engineering sci-
Fundamental knowl ences that will enable them to understand the physical operation of electri- |Satisfaction > 80%
edge of EE ) .
cal and electronic devices and systems.
Possess sufficient knowledge of the basic physical and engineering sci-
Core breadth of EE |ences that will enable them to understand the physical operation of electri- |Satisfaction > 80%
cal and electronic devices and systems.
Possess sufficient knowledge of the basic physical and engineering sci-
Option depth of EE |ences that will enable them to understand the physical operation of electri- |Satisfaction > 80%
cal and electronic devices and systems.
Mathematics g';lse to graphically and verbally represent or describe experimental data Satisfaction > 80%
Physical sciences ,:g: to graphically and verbally represent or describe experimental data Satisfaction > 80%
Zggg%?ggal know- Able to solve an experimental electrical Engineering problem. Satisfaction > 80%
B Able to solve an experimental electrical Engineering problem. Satisfaction > 80%

Able to set up and safely perform engineering laboratory test procedures.

Satisfaction > 80%

Able to graphically and verbally represent or describe experimental data
sets.

Satisfaction > 80%

Able to analyze, interpret, and draw conclusions based on experimental
data.

Satisfaction > 80%

Able to design experiments and prototypes to test design concepts.

Satisfaction > 80%

Option depth of EE

Able to design experiments and prototypes to test design concepts.

Satisfaction > 80%
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Alumni Survey

Core breadth of EE

# Component Observation Expectation
F()Jrcz)?;r();tatent in determining design specifications and the scope of the Satisfaction > 80%
Able to determine the standard or criteria against which the outcome of the . . o
Core breadth of EE |design process will be measured or compared. Satisfaction > 80%
Competent in documenting design procedures. Satisfaction > 80%
Able to follow logical and orderly design procedures, choosing the best so- . . o
c lution for a given set of criteria. Satisfaction > 80%
Fc))rc:)rjzgftent in determining design specifications and the scope of the Satisfaction > 80%
_ Ablc_a to determme_ the standard or criteria against which the outcome of the Satisfaction > 80%
Option depth of EE |design process will be measured or compared.
Competent in documenting design procedures. Satisfaction > 80%
Able to follow logical and orderly design procedures, choosing the best so- . . o
lution for a given set of criteria. Satisfaction > 80%
Language oral and
written communica- |Able to communicate effectively with other team members. Satisfaction > 80%
tions
H_umar_utles and so- Understand the basic terminology used in other disciplines. Satisfaction > 80%
cial sciences
Electives Understand the basic terminology used in other disciplines. Satisfaction > 80%
Mathematics Able to communicate effectively with other team members. Satisfaction > 80%
Physical sciences  |Understand the basic terminology used in other disciplines. Satisfaction > 80%
Fundamental knowl-
edge of engineering |Understand the basic terminology used in other disciplines. Satisfaction > 80%
sciences
Able to articulate teamwork principles (group dynamics). Satisfaction > 80%
D Comfortable breaking up a complex problem into separate tasks, delegat-

ing tasks to other team members, and integrating the composite effort of
the group into a final solution.

Satisfaction > 80%

Graduates will be able to integrate knowledge and skills across discipline
boundaries.

Satisfaction > 80%

Able to communicate effectively with other team members.

Satisfaction > 80%

Option depth of EE

Able to articulate teamwork principles (group dynamics).

Satisfaction > 80%

Comfortable breaking up a complex problem into separate tasks, delegat-
ing tasks to other team members, and integrating the composite effort of
the group into a final solution.

Satisfaction > 80%

Graduates will be able to integrate knowledge and skills across discipline
boundaries.

Satisfaction > 80%

Able to communicate effectively with other team members.

Satisfaction > 80%
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Alumni Survey

Option depth of EE

rism, copyrights, and patents.

# Component Observation Expectation
. Capable of recognizing and understanding problem specifications, physi- ’ . o
Mathematics cal, and ethical constraints. Satisfaction > 80%
. . Capable of recognizing and understanding problem specifications, physi- . )
Physical sciences cal. and ethical constraints. Satisfaction > 80%
Fundamental knowl- |Capable of recognizing that they are facing an engineering problem. Satisfaction > 80%
edge of engineering |Capable of recognizing and understanding problem specifications, physi- . . o
sciences cal, and ethical constraints. Satisfaction > 80%
Capable of recognizing and understanding problem specifications, physi- . ) o
cal, and ethical constraints. Satisfaction > 80%
Capable of physical thinking, approximation and simplification. Satisfaction > 80%
Fundamental knowl- |Capable of effectively describe a problem in a way that can lead to the con- . . o
edge of EE struction of the solution. Satisfaction > 80%
Capable of defining a possible solution. Satisfaction > 80%
Able to determine the reasonableness of a solution within the physical and . . o
ethical context of the problem. Satisfaction > 80%
Capable of recognizing that they are facing an engineering problem. Satisfaction > 80%
E Capable of (ecogmzmg_and understanding problem specifications, physi- Satisfaction > 80%
cal, and ethical constraints.
Capable of physical thinking, approximation and simplification. Satisfaction > 80%
Core breadth of EE Capat_)le of effectlvel_y describe a problem in a way that can lead to the con- Satisfaction > 80%
struction of the solution.
Capable of defining a possible solution. Satisfaction > 80%
Abl_e to determine the reasonableness of a solution within the physical and Satisfaction > 80%
ethical context of the problem.
Capable of recognizing that they are facing an engineering problem. Satisfaction > 80%
Capable of recognizing and understanding problem specifications, physi- . )
cal, and ethical constraints. Satisfaction > 80%
Capable of physical thinking, approximation and simplification. Satisfaction > 80%
Option depth of EE |Capable of effectively describe a problem in a way that can lead to the con- . .
struction of the solution. Satisfaction > 80%
Capable of defining a possible solution. Satisfaction > 80%
Able to determine the reasonableness of a solution within the physical and . . o
ethical context of the problem. Satisfaction > 80%
Humanities and so- |Able to identify the ethical issues faced on the solution of an engineering . . o
cial sciences problem. Satisfaction > 80%
Fundamental knowl- . . C s . . .
edge of engineering Artzlght;:dennfy the ethical issues faced on the solution of an engineering Satisfaction > 80%
sciences P )
Fundamental knowl- |Able to identify the ethical issues faced on the solution of an engineering . . o
edge of EE problem. Satisfaction > 80%
Core breadth of EE grtzlglg:dennfy the ethical issues faced on the solution of an engineering Satisfaction > 80%
F Understand the proper use of the work of others and issues such as plagia-

Satisfaction > 80%

Able to identify the ethical issues faced on the solution of an engineering
problem.

Satisfaction > 80%

Aware and can interpret the IEEE Code of Ethics.

Satisfaction > 80%

Professional asso-
ciations

Aware and can interpret the IEEE Code of Ethics.

IEEE membership
> 50 %.

Participation in other

extracurricular ac-
tivities

Able to identify the ethical issues faced on the solution of an engineering
problem.

Participation >25
%.
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Alumni Survey

# Component Observation Expectation
Language oral and |Able to write effectively and be understood by technical and non-technical . . o
written communica- |audiences. Satisfaction > 80%
tions Able to summarize their own work and the work of others. Satisfaction > 80%
H_umar_utles and so- Able to summarize their own work and the work of others. Satisfaction > 80%
cial sciences
Mathematics Able to communicate graphically where appropriate. Satisfaction > 80%
Physical sciences  |Able to communicate graphically where appropriate. Satisfaction > 80%
Fundamental knowl-
edge of engineering |Able to communicate graphically where appropriate. Satisfaction > 80%
sciences

G Fundamental knowl- . . : . .
edge of EE Able to communicate graphically where appropriate. Satisfaction > 80%

- - - - S
Core breadth of EE Able to summarize their own work and the work.of others. Sat!sfact!on > 80%
Able to communicate graphically where appropriate. Satisfaction > 80%
Ablg to write effectively and be understood by technical and non-technical Satisfaction > 80%
audiences.
Option depth of EE Able to perforn_1 effectn_/e oral presentations and be understood by technical Satisfaction > 80%
and non-technical audiences.
Able to summarize their own work and the work of others. Satisfaction > 80%
Able to communicate graphically where appropriate. Satisfaction > 80%
Humanities and so- |Understand the impact of engineering solutions in a global and societal . . o
cial sciences context. Satisfaction > 80%
Electives (l:J:r?t(e;;sttand the impact of engineering solutions in a global and societal Satisfaction > 80%
H Physical sciences Aw_are of the long term implications of engineering solutions on the quality Satisfaction > 80%
of life and the environment.
Fundamental knowl- Lo . . . .
. ’ Aware of the long term implications of engineering solutions on the quality . . o
ed_ge of engineering of life and the environment. Satisfaction > 80%
sciences
Electives Capable of independent learning and in the search for information. Satisfaction > 80%
Core breadth of EE Capable of using |m_‘orr_nat_|o_n searching tools and resources necessary to Satisfaction > 80%
be up to date in their discipline.
I Option depth of EE Capable of using |m_‘orr_nat_|o_n searching tools and resources necessary to Satisfaction > 80%
be up to date in their discipline.
Professional asso- |Understand the importance of professional societies in their professional IEEE membership
ciations development. > 50 %.
Humanities and so- |Aware of current professional and societal issues. Satisfaction > 80%
cial sciences Able to differentiate between facts, beliefs, and opinions. Satisfaction > 80%
AfWﬁreT ?f zlec;nefrgm%]j technologies and their impact in the future development Satisfaction > 80%
Core breadth of EE of their field of study. - - - - -
Aware of current professional and societal issues. Satisfaction > 80%
Able to differentiate between facts, beliefs, and opinions. Satisfaction > 80%
| Awarg of emerging technologies and their impact in the future development Satisfaction > 80%
Option depth of EE of their field of study. - - - - -
Aware of current professional and societal issues. Satisfaction > 80%
Able to differentiate between facts, beliefs, and opinions. Satisfaction > 80%
Professional asso- . . . IEEE membership
ciations Aware of current professional and societal issues. > 50 %.
Part|0|papon in other Aware of the need for their participation in civic movements not necessarily |Participation >25
extracurricular RS o
o related to their discipline. %o.
activities
,:ct))lﬁité)nl;se computers to solve engineering problems and to evaluate Satisfaction > 80%
Core breadith of EE Aware of.c rrent techniques and tools used in electrical engineerin
war u 1qu u : : 9l ing Satisfaction > 80%
K practice.

Option depth of EE

Able to use computers to solve engineering problems and to evaluate
solutions.

Satisfaction > 80%

Aware of current techniques and tools used in electrical engineering
practice.

Satisfaction > 80%
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Table 32. Measurement expectations for the recruiters survey instrument: Objectives

Recruiters Survey

# |Component

Observation

Expectation

Mathematics

Thorough knowledge of math, science, and engineering fundamentals.

Satisfaction > 80%

Physical sciences

Thorough knowledge of math, science, and engineering fundamentals.
Physical thinking, approximation and simplification.

Satisfaction > 80%

Fundamental
knowledge of engi-
neering sciences

Thorough knowledge of math, science, and engineering fundamentals.
Physical thinking, approximation and simplification.

Satisfaction > 80%

> Fundamental
knowledge of EE

Thorough knowledge of basic electrical and computer engineering funda-
mentals and concepts. Physical thinking, approximation and simplification.

Satisfaction > 80%

Core breadth of EE

Basic engineering design skills and in-depth knowledge of at least one EE
area: (electronics, control, communications, and power systems). Physical
thinking, approximation and simplification.

Satisfaction > 80%

Option depth of EE

Basic engineering design skills and in-depth knowledge of at least one EE
area: (electronics, control, communications, and power systems). Ability to
integrate knowledge and skills across discipline boundaries.

Satisfaction > 80%

Language oral and
written communi-
cations

Develop ability to communicate effectively verbally and in writing in English
and Spanish.

Satisfaction > 80%

Humanities and
social sciences

Develop ability to organize information; work in groups and to interact with
the social environment.

Satisfaction > 80%

Mathematics

Develop ability to interpret graphical, numerical, and textual data; commu-
nicate technical information in oral, written, and graphical forms, in English
and Spanish.

Satisfaction > 80%

Physical sciences

Develop ability to interpret graphical, numerical, and textual data; commu-
nicate technical information in oral, written, and graphical forms, in English
and Spanish; organize information.

Satisfaction > 80%

3 Fundamental
knowledge of engi-
neering sciences

Develop ability to interpret graphical, numerical, and textual data; commu-
nicate technical information in oral, written, and graphical forms, in English
and Spanish; organize information.

Satisfaction > 80%

Fundamental
knowledge of EE

Develop ability to interpret graphical, numerical, and textual data; commu-
nicate technical information in oral, written, and graphical forms, in English
and Spanish; organize information.

Satisfaction > 80%

Core breadth of EE

Develop ability to interpret graphical, numerical, and textual data; commu-
nicate technical information in oral, written, and graphical forms, in English
and Spanish; organize information.

Satisfaction > 80%

Option depth of EE

Develop ability to interpret graphical, numerical, and textual data; commu-
nicate technical information in English and Spanish; organize information;
work in groups and to interact with the social environment; and lead effec-
tively.

Satisfaction > 80%

Humanities and
social sciences

Develop ability to distinguish between ideas, opinions, beliefs, and facts;
understand one's own cultural traditions in a broader context; conscious-
ness of the ethical and societal aspects of their profession.

Satisfaction > 80%

Core breadth of EE

Develop ability to distinguish between ideas, opinions, beliefs, and facts;
consciousness of the ethical and societal aspects of their profession.

Satisfaction > 80%.

Option depth of EE

Develop ability to distinguish between ideas, opinions, beliefs, and facts;
consciousness of the ethical and societal aspects of their profession.

Satisfaction > 80%.
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Table 33. Measurement expectations for the recruiters survey instrument: Outcomes

Recruiters Survey

# Component Observation Expectation
Able to apply math, science, and engineering knowledge to electrical engi- . . 5
neering problems. Satisfaction > 80%
Able to apply probability and statistical methods in practical engineering . . o
problems where such approach is appropriate. Satisfaction > 80%
. Able to apply linear algebra concepts to the description and solution of EE . . o
Mathematics engineering problems. Satisfaction > 80%
Able to _apply complex variable concepts to the description and solution of Satisfaction > 80%
EE engineering problems.
Able to ap_ply d!screte mathematics concepts to the description and solution Satisfaction > 80%
of EE engineering problems.
Possess sufficient knowledge of the basic physical and engineering sci-
Physical sciences |ences that will enable them to understand the physical operation of electri- |Satisfaction > 80%
A cal and electronic devices and systems.
Fundamental Possess sufficient knowledge of the basic physical and engineering sci-
knowledge of en- |ences that will enable them to understand the physical operation of electri- [Satisfaction > 80%
gineering sciences [cal and electronic devices and systems.
Fundamental Possess sufficient knowledge of the basic physical and engineering sci-
knowledae of EE  |€"C€S that will enable them to understand the physical operation of electri- [Satisfaction > 80%
9 cal and electronic devices and systems.
Core breadth of Possess sufficient knowledge of the basic physical and engineering sci-
EE ences that will enable them to understand the physical operation of electri- |Satisfaction > 80%
cal and electronic devices and systems.
Obtion depth of Possess sufficient knowledge of the basic physical and engineering sci-
EIFE) P ences that will enable them to understand the physical operation of electri- |Satisfaction > 80%
cal and electronic devices and systems.
Mathematics ?:tls to graphically and verbally represent or describe experimental data Satisfaction > 80%
Physical sciences ?é)tlse to graphically and verbally represent or describe experimental data Satisfaction > 80%
Eﬁg\?v?engggtg} EE Able to solve an experimental electrical Engineering problem. Satisfaction > 80%
Able to solve an experimental electrical Engineering problem. Satisfaction > 80%
B Able to set up and safely perform engineering laboratory test procedures. |Satisfaction > 80%
Core breadth of ?gtls to graphically and verbally represent or describe experimental data Satisfaction > 80%
EE : - - -
Qall)tlae to analyze, interpret, and draw conclusions based on experimental Satisfaction > 80%
Able to design experiments and prototypes to test design concepts. Satisfaction > 80%
(E)Etlon depth of Able to design experiments and prototypes to test design concepts. Satisfaction > 80%
F())%Er;pétetent in determining design specifications and the scope of the Satisfaction > 80%
Able to determine the standard or criteria against which the outcome of the . . o
CE)gre breadth of design process will be measured or compared. Satisfaction > 80%
Competent in documenting design procedures. Satisfaction > 80%
Able to follow logical and orderly design procedures, choosing the best so- . . o
c lution for a given set of criteria. Satisfaction > 80%

Option depth of
EE

Competent in determining design specifications and the scope of the
project.

Satisfaction > 80%

Able to determine the standard or criteria against which the outcome of the
design process will be measured or compared.

Satisfaction > 80%

Competent in documenting design procedures.

Satisfaction > 80%

Able to follow logical and orderly design procedures, choosing the best so-
lution for a given set of criteria.

Satisfaction > 80%
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Recruiters Survey

# Component Observation Expectation
Language oral and
written communi- [Able to communicate effectively with other team members. Satisfaction > 80%
cations
Hun_qanm_es and Understand the basic terminology used in other disciplines. Satisfaction > 80%
social sciences
Mathematics Understand the basic terminology used in other disciplines. Satisfaction > 80%
Physical sciences |Understand the basic terminology used in other disciplines. Satisfaction > 80%
Fundamental
knowledge of en- |Understand the basic terminology used in other disciplines. Satisfaction > 80%
gineering sciences
Able to articulate teamwork principles (group dynamics). Satisfaction > 80%
D Comfortable breaking up a complex problem into separate tasks, delegating
Core breadth of tasks to other team members, and integrating the composite effort of the Satisfaction > 80%
EE group into a final solution.
Graduates will be able to integrate knowledge and skills across discipline . . o
boundaries. Satisfaction > 80%
Able to communicate effectively with other team members. Satisfaction > 80%
Able to articulate teamwork principles (group dynamics). Satisfaction > 80%
Comfortable breaking up a complex problem into separate tasks, delegating
. tasks to other team members, and integrating the composite effort of the Satisfaction > 80%
(E)Etlon depth of group into a final solution.
Graduatgs will be able to integrate knowledge and skills across discipline Satisfaction > 80%
boundaries.
Able to communicate effectively with other team members. Satisfaction > 80%
. Capable of recognizing and understanding problem specifications, physical, . . o
Mathematics and ethical constraints. Satisfaction > 80%
Physical sciences Capablg of recognizing and understanding problem specifications, physical, Satisfaction > 80%
and ethical constraints.
Fundamental Capable of recognizing that they are facing an engineering problem. Satisfaction > 80%
knowledge of en- [Capable of recognizing and understanding problem specifications, physical, |, . o
gineering sciences |and ethical constraints. Satisfaction > 80%
Capable of recognizing and understanding problem specifications, physical, . . o
and ethical constraints. Satisfaction > 80%
Capable of physical thinking, approximation and simplification. Satisfaction > 80%
Fundamental Capable of effectively describe a problem in a way that can lead to the con- . ) o
knowledge of EE  |struction of the solution. Satisfaction > 80%
Capable of defining a possible solution. Satisfaction > 80%
Able to determine the reasonableness of a solution within the physical and . . o
ethical context of the problem. Satisfaction > 80%
Capable of recognizing that they are facing an engineering problem. Satisfaction > 80%
E Capable of recognizing and understanding problem specifications, physical,

Core breadth of
EE

and ethical constraints.

Satisfaction > 80%

Capable of physical thinking, approximation and simplification.

Satisfaction > 80%

Capable of effectively describe a problem in a way that can lead to the con-
struction of the solution.

Satisfaction > 80%

Capable of defining a possible solution.

Satisfaction > 80%

Able to determine the reasonableness of a solution within the physical and
ethical context of the problem.

Satisfaction > 80%

Option depth of
EE

Capable of recognizing that they are facing an engineering problem.

Satisfaction > 80%

Capable of recognizing and understanding problem specifications, physical,
and ethical constraints.

Satisfaction > 80%

Capable of physical thinking, approximation and simplification.

Satisfaction > 80%

Capable of effectively describe a problem in a way that can lead to the con-
struction of the solution.

Satisfaction > 80%

Capable of defining a possible solution.

Satisfaction > 80%

Able to determine the reasonableness of a solution within the physical and
ethical context of the problem.

Satisfaction > 80%
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Recruiters Survey

# Component Observation Expectation
Humanities and  |Able to identify the ethical issues faced on the solution of an engineering . . o
social sciences problem. Satisfaction > 80%
Fundamental . . o . . .
knowledge of en- Arlz)lﬁléc;:dentlfy the ethical issues faced on the solution of an engineering Satisfaction > 80%
gineering sciences P )

Fundamental Able to identify the ethical issues faced on the solution of an engineering . . o

¢ |knowledge of EE _|problem. Satisfaction > 80%
Core breadth of  |Able to identify the ethical issues faced on the solution of an engineering Satisfaction > 80%
EE problem.

Understand the proper use of the work of others and issues such as plagia- . . o
. rism, copyrights, and patents. Satisfaction > 80%
Option depth of Able to identify the ethical issues faced on the solution of an engineering
EE problem Satisfaction > 80%
Aware and can interpret the IEEE Code of Ethics. Satisfaction > 80%
Language oral and |Able to write effectively and be understood by technical and non-technical . . o
written communi- |audiences. Satisfaction > 80%
cations Able to summarize their own work and the work of others. Satisfaction > 80%
Humanities and Able to summarize their own work and the work of others Satisfaction > 80%
social sciences )
Mathematics Able to communicate graphically where appropriate. Satisfaction > 80%
Physical sciences |Able to communicate graphically where appropriate. Satisfaction > 80%
Fundamental
knowledge of en- |Able to communicate graphically where appropriate. Satisfaction > 80%

G gineering sciences
Fundamental . . . . . o
knowledge of EE Able to communicate graphically where appropriate. Satisfaction > 80%
Core breadth of  |Able to summarize their own work and the work of others. Satisfaction > 80%
EE Able to communicate graphically where appropriate. Satisfaction > 80%

Ablg to write effectively and be understood by technical and non-technical Satisfaction > 80%
audiences.
Option depth of Able to perform effectn_/e oral presentations and be understood by technical Satisfaction > 80%
EE and non-technical audiences.
Able to summarize their own work and the work of others. Satisfaction > 80%
Able to communicate graphically where appropriate. Satisfaction > 80%
Humanities and Understand the impact of engineering solutions in a global and societal . . o
social sciences context. Satisfaction > 80%
. . Aware of the long term implications of engineering solutions on the quality . . o

H Physical sciences of life and the environment. Satisfaction > 80%
Fundamental S . . . .
knowledge of en- Qf\l\lﬁzreeacr)]ijt?ﬁel%?1%itrirr1Tn$:1E[)hcanons of engineering solutions on the quality Satisfaction > 80%
gineering sciences )

Electives Capable of independent learning and in the search for information. Satisfaction > 80%
Core breadth of  |Capable of using information searching tools and resources necessary to . . 5

I [EE be up to date in their discipline. Satisfaction > 80%
Option depth of Capable of using information searching tools and resources necessary to . . o
EE be up to date in their discipline. Satisfaction > 80%
Humanities and  [Aware of current professional and societal issues. Satisfaction > 80%
social sciences Able to differentiate between facts, beliefs, and opinions. Satisfaction > 80%

Aware of emerging technologies and their impact in the future development . . 5
Core breadth of  |of their field of study. Satisfaction > 80%
J EE Aware of current professional and societal issues. Satisfaction > 80%

Able to differentiate between facts, beliefs, and opinions.

Satisfaction > 80%

Option depth of
EE

Aware of emerging technologies and their impact in the future development
of their field of study.

Satisfaction > 80%

Aware of current professional and societal issues.

Satisfaction > 80%

Able to differentiate between facts, beliefs, and opinions.

Satisfaction > 80%
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Recruiters Survey
# Component Observation Expectation
Able to use computers to solve engineering problems and to evaluate ) . o
Core breadth of  [solutions. Satisfaction > 80%
EE Qgg{igf current techniques and tools used in electrical engineering Satisfaction > 80%
K .
Able to use computers to solve engineering problems and to evaluate ) . o
Option depth of  |solutions. Satisfaction > 80%
EE - - - - - _ _
Q;/:lg{;:f current techniques and tools used in electrical engineering Satisfaction > 80%
Table 34. Measurement expectations for the FE Examination Analysis: Objectives
FE Examination Analysis
# Component Observation Expectation
Mathematics Lhncg;);%r:]g;gwledge of math, science, and engineering EE seniors score > US
. . Thorough knowledge of math, science, and engineering EE seniors Chemistry
Physical sciences fundamentals. Physical thinking, approximation and simplification. score > US.
I':rl:g\?vlaen(;gegtii engi- Thorough knowledge of math, science, and engineering fundamen- EE seniors passing rate
2 |neering sciences tals. Physical thinking, approximation and simplification. > US
Thorough knowledge of basic electrical and computer engineering . .
Fundamental . I 2 EE seniors passing rate
fundamentals and concepts. Physical thinking, approximation and
knowledge of EE simplification. > US average
Basic engineering design skills and in-depth knowledge of at least one . .
Core breadth of EE|EE area: (electronics, control, communications, and power systems). E%;emors passing rate
Physical thinking, approximation and simplification.
Develop ability to interpret graphical, numerical, and textual data; .
Mathematics communicate technical information in oral, written, and graphical EE seniors score > US
. . . average.
forms, in English and Spanish.
Develop ability to interpret graphical, numerical, and textual data; .
Physical sciences |[communicate technical information in oral, written, and graphical EE seniors average
; . L S . Chemistry score > US.
forms, in English and Spanish; organize information.
Fundamental Develop ability to interpret graphical, numerical, and textual data; .

3 [knowledge of engi- [communicate technical information in oral, written, and graphical E]EmS:sTZLSth:c?[;e >UsS
neering sciences [forms, in English and Spanish; organize information. ! "’
Fundamental Develop _ablllty to interpret grapmca!, numerlc_al, and textual d_ata; EE seniors passing rate
knowledae of EE communicate technical information in oral, written, and graphical > US

9 forms, in English and Spanish; organize information.
Develop ability to interpret graphical, numerical, and textual data; . .
Core breadth of EE |communicate technical information in oral, written, and graphical E%gemors passing rate
forms, in English and Spanish; organize information.
. Develop ability to distinguish between ideas, opinions, beliefs, and .
?:é?aﬁgncliiiggg facts; understand one's own cultural traditions in a broader context; Eﬁﬂscin;olr"ssscore for
consciousness of the ethical and societal aspects of their profession.
Develop ability to distinguish between ideas, opinions, beliefs, and .
5 [Core breadth of EE[facts; consciousness of the ethical and societal aspects of their EtEhiiin;o[JsSscore for
profession.
Develop ability to distinguish between ideas, opinions, beliefs, and .
Option depth of EE |facts; consciousness of the ethical and societal aspects of their EtEhiiin;o[JsSscore for
profession.

Table 35. Measurement expectations for the FE Examination Analysis: Outcomes

FE Examination Analysis

# Component

Observation

Expectation

A [Mathematics

Able to apply math, science, and engineering knowledge to
electrical engineering problems.

Seniors score > US

Physical sciences

Possess sufficient knowledge of the basic physical and engineering
sciences that will enable them to understand the physical operation
of electrical and electronic devices and systems.

EE seniors Chemistry score
> US.

Fundamental
knowledge of engi-
neering sciences

Possess sufficient knowledge of the basic physical and engineering
sciences that will enable them to understand the physical operation
of electrical and electronic devices and systems.

Seniors score > US in most
subjects




Assessment Plan

38

FE Examination Analysis

#

Component

Observation

Expectation

Fundamental
knowledge of EE

Possess sufficient knowledge of the basic physical and engineering
sciences that will enable them to understand the physical operation
of electrical and electronic devices and systems.

EE seniors passing rate >
us

Core breadth of EE

Possess sufficient knowledge of the basic physical and engineering
sciences that will enable them to understand the physical operation
of electrical and electronic devices and systems.

EE seniors passing rate >
us

Mathematics

Able to graphically and verbally represent or describe experimental
data sets.

Seniors score > US

Able to graphically and verbally represent or describe experimental
data sets.

EE seniors Chemistry score
> US.

B Physical sciences Qstlae ;c;tg'gsr'aphically and verbally represent or describe experimental Seniors passing rate > US
'r?qbelr?t;? ggtaal'yze, interpret, and draw conclusions based on experi- Seniors passing rate > US
t(r)]zn;pr);tgcn; in determining design specifications and the scope of Seniors passing rate > US

Gore breadth of EE |outcome of 1ne design process wil bo measured o compared, __|Se11OrS passing ate > US
Competent in doc_:umenting design pr_ocedures. _ Seniors passing rate > US
) o 02, o) osn procecrs, SO0 | senor pasong rte - US

Option depth of EE

Competent in determining design specifications and the scope of
the project.

Seniors passing rate > US

Able to determine the standard or criteria against which the
outcome of the design process will be measured or compared.

Seniors passing rate > US

Competent in documenting design procedures.

Seniors passing rate > US

Able to follow logical and orderly design procedures, choosing the
best solution for a given set of criteria.

Seniors passing rate > US

Mathematics

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

Seniors passing rate > US

Physical sciences

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

EE seniors Chemistry score
> US.

Fundamental
knowledge of engi-
neering sciences

Capable of recognizing that they are facing an engineering
problem.

Seniors score > US in most
subjects

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

Seniors score > US

Fundamental
knowledge of EE

Capable of recognizing and understanding problem specifications,
physical, and ethical constraints.

Seniors passing rate > US

Capable of physical thinking, approximation and simplification.

Seniors passing rate > US

Capable of effectively describe a problem in a way that can lead to
the construction of the solution.

Seniors passing rate > US

E Capable of defining a possible solution. Seniors passing rate > US
Able to determine the reasonableness of a solution within the . .
physical and ethical context of the problem. Seniors passing rate > US
Capable of recognizing that they are facing an engineering . )
problem. Seniors passing rate > US
Capable of recognizing and understanding problem specifications, Seniors passing rate > US
physical, and ethical constraints. P 9

Core breadth of EE Capable of physical thinking, approximation and simplification. Seniors passing rate > US

Capable of effectively describe a problem in a way that can lead to |Seniors passing rate > US
the construction of the solution. average
Capable of defining a possible solution. Seniors passing rate > US
Able to determine the reasonableness of a solution within the . .
physical and ethical context of the problem. Seniors passing rate > US

= Humanities and Able to identify the ethical issues faced on the solution of an engi- Seniors Ethics score > US

social sciences

neering problem.

Fundamental
knowledge of engi-
neering sciences

Able to identify the ethical issues faced on the solution of an engi-
neering problem.

Seniors Ethics score > US

Fundamental
knowledge of EE

Able to identify the ethical issues faced on the solution of an engi-
neering problem.

Seniors Ethics score > US

Core breadth of EE

Able to identify the ethical issues faced on the solution of an engi-
neering problem.

Seniors Ethics score > US
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FE Examination Analysis
# Component Observation Expectation

Understand the proper use of the work of others and issues such

as plagiarism, copyrights, and patents.

Option depth of EE |Able to identify the ethical issues faced on the solution of an engi-

neering problem.

Seniors Ethics score > US

Seniors Ethics score > US

Aware and can interpret the IEEE Code of Ethics. Seniors Ethics score > US
Able to use computers to solve engineering problems and to Seniors computer score >
evaluate solutions. us

K h of EE - - -
Core breadth o Aware of current techniques and tools used in electrical

engineering practice.

Seniors passing rate > US

6 Assessment Timetable

The assessment process calls for the regular administration of the various assessment
instruments. Over the long term, the data will provide the baseline against which the
effectiveness of the program changes will be gauged. The following table provides the
proposed timetable.

Table 36. Assessment timetable

ﬁ;ﬁfﬁ;’:ﬁ?; Consists of: Administration frequency
Student Analysis of transcripts of students who completed | At the end of the academic year
transcripts the degree requirements (during the summer period)
analysis
Survey of senior | Survey administered to seniors enrolled in the Each academic term where senior
students capstone design course of the EE option. design course is offered.
Alumni survey | Survey administered to alumni after 1 and 2 years | Every two years during the month of

of graduation. February.

Recruiters Survey administered to on campus recruiters and | Every two years, as recruiters visit
survey industrial supervisors of coop and intern students. | the campus
NCEES FE Report on the sub scores of the FE exam taken Yearly, upon receipt of the report
Examination by our seniors and alumni. from the PR board.

This timetable may be modified as more experience is gained with the process and the
variability of the data.

7 Conclusion

The assessment process presented in this document constitutes the basis for a continuous
program review. As the department faculty becomes more experienced with assessment,
this plan must be reviewed to assure that it remains an effective tool.




