2003-04 ANNUAL PROGRESS REPORT
On

Student Learning Outcomes
Undergraduate Program in Civil Engineering
Civil and Geological Engineering Department

College of Engineering

1. Outcomes Assessment Plan

One of the educational objectives of the Civil and Geological Engineering (CAGE)
Department is to maintain accreditation by the Accreditation Board of Engineering and
Technology (ABET), which is a prerequisite for professional licensing of our graduates.
The outcomes assessment plan of the CAGE Department, designed to satisfy the
guidelines and requirements specified by ABET under Criterion 3, is attached. (Note -
there is no attachment since this is the same as last year's OA plan for CAGE)

2. Outcomes Assessment Activities, 2002-2003
During the 2003-2004 cycle, the CAGE Department used the following direct metrics to
assess student learning:

0 performance of seniors in the nationally normed Fundamentals of Engineering
(FE) examination conducted by the National Council of Examiners for
Engineering and Surveying (NCEES) in general subject areas

0 performance of seniors in the nationally normed Fundamentals of Engineering
(FE) examination conducted by NCEES in the focus areas of CAGE Department

0 pass rate of seniors in the nationally normed Fundamentals of Engineering (FE)
examination conducted by NCEES

0 performance of seniors in the capstone design courses based on design projects

0 comprehensive final examinations in all the courses taught within the department

Indirect measures of learning are collected through:
0 exit interviews of graduating seniors
0 surveys of 2-yr and 5-yr alumni
0 standardized student evaluations of all the courses taught within the department
0 miscellaneous contacts with students

3. Lessons Learned from Assessment Activities

The above metrics identified some areas of concern. In 2003-04, the CAGE Department
continues to evaluate changes in the curriculum as a result of industry changes and
employers’ needs. Changes were implemented over the past four years and their
effects are being monitored closely. During this transition phase, the performance of
the students in the FE exam has declined relative to Departmental goals.

4. Changes Based on Outcomes Assessment

Based on the results of assessment activities, the departmental faculty is continuing to
evaluate the curriculum. Evaluation will include continuously reviewing the FE exam
scores in the civil engineering disciplines, reviewing the number of courses and content
taught in the disciplines, and developing appropriate strategies for revising the curricular
content or instructional methods. Effective with the Fall, 2005, semester, we will require



all students to pass the FE. Additionally, we anticipate incorporating changes in the
curriculum and programs beginning with the Fall, 2005, semester, that will improve
student performance in core civil engineering areas.

The CAGE Department continues in-depth discussions with the CAGE Academy
focusing on several issues relating to the curriculum, such as: identification of projects
for capstone courses; identification of practicing professionals to actively participate in
various aspects of the capstone courses; recruitment of high quality freshman, etc.

The Department Head has revised the Senior Exit Interview process to obtain additional
information to identify shortcomings and to improve the program.

5. Dissemination of Results of Assessment Activities

The results of the outcomes assessment activities are analyzed, summarized, and
distributed to all faculty in the department on a timely basis. Areas of concern are
discussed in the biweekly faculty meetings to develop corrective actions through sub-
committees and discussions.

The Department has used the departmental Newsletter- “Connections” to maintain
connections between faculty, students, and alumni. This letter will be published twice a
year, highlighting faculty, student, and alumni achievements and disseminating results
of assessment activities.



2003-2004 ANNUAL PROGRESS REPORT
On
Student Learning Outcomes
Graduate Programs in Civil and Environmental Engineering
Civil and Geological Engineering Department
College of Engineering

1. Outcomes Assessment Plan

The educational objectives of the Civil and Environmental Engineering Graduate Program
include the academic courses, research experiences, enhancement of communication skills,
and professional interaction. The outcomes assessment plan is designed to assure that these
experiences are beneficial.

2. Outcomes Assessment Activities, 2003-2004

During the 2003-2004 cycle, the Civil and Environmental Engineering Programs used the
following direct metrics to assess student learning:

0 performance of Master of Science and Ph.D. students on oral and written
examinations conducted by the faculty

0 external assessment provided through the oral examination process by faculty
outside the department plus the Graduate School representative

0 valuation of the number and quality of research publications by graduate
students with the department

0 external review provided by peer reviewers and journal editors

0 performance of graduate students in the core curriculum of each program

Indirect measures of learning are collected through:
0 standardized student evaluations of courses taught within the department
0 survey of 2-year and 5-year alumni

3. Lessons Learned from Assessment Activities

The above metrics indicate that intended goals are being met or exceeded, and identified some
areas of concern. The students continue to perform well on the Oral Examinations as a general
rule. The number and quality of graduate student publications is acceptable but needs more
attention.

4.  Changes Based on Outcomes Assessment

Based on the results of assessment activities, several changes have been made at program
and department levels. Changes include:



0 Introduction of a regularly-scheduled graduate seminar for presentation of research work
by graduate students. All faculty and students are invited to attend and comment.

0 Faculty members are required to reflect on student evaluations and report to the
Department Head on their efforts in continued improvement of teaching and student
learning.

0 Review of core curriculum requirements in each program to improve student learning.

0 Maintaining an open MS/Ph.D. defense to all students and faculty.

0 Requiring MS/Ph.D. candidates to present research results at local, regional and
National meetings.

0 All graduate students have are encouraged to participate in the “Publish and Flourish -
Write Well and Revise Rapidly” workshop offered by the Teaching Academy and the
NSF Advance Program.

5. Dissemination of Results of Assessment Activities

The results of the outcomes assessment are analyzed, summarized and distributed to the
faculty and industrial advisory committee of the department. Areas of concern are discussed in
faculty meetings or meetings with the advisory committee to develop corrective actions.



Interim Assessment Report (prepared by Richard Long, ABET program coordinator)
Department of Chemical Engineering — Undergraduate Program
January 13, 2005

A. Background Information

1. Degree Titles
The degree title for the undergraduate program in chemical engineering is
the Bachelor of Science degree in chemical engineering.

2. Program Modes
This program is offered in the day mode only. Students do participate on a
voluntary basis in a coop program with various employers on a semester
by semester basis.

3. Actions to Correct previous Shortcomings
The ABET 2000 review led to ABET identifying 5 weaknesses and 3
concerns. These were corrected and a follow-up self study report was
prepared and submitted in June 2002 followed by a second visit from
ABET in the fall of 2002. The documented corrections were all accepted
by ABET in the spring of 2003.

4. Contact Information
The current ABET Coordinator for the Department of Chemical
Engineering is:
Professor Richard Long, PhD, P.E.
Associate Department Head
Dept ChE, Box 30001-3805
Phone: 505-646-2503
Email: rilong@nmsu.edu

B. Accreditation Summary
1. Students

a. Evaluation of students
Students are evaluated by the grading of homework, quizzes,
tests, reports, and oral presentations in their classes.

b. Advising of students
Students are assigned faculty advisors who meet every semester
with the student, review their departmental files and recommend
classes for them to take in the following semester. Further, a
faculty advisor is assigned to each student organization to
provide guidance on how it should be run and to insure that it
complies with university regulations.

c. Monitoring of students
Students are monitored by the faculty in the performance of their
class-work, they are monitored by having them complete a
course evaluation in each course they take, they are monitored by
having them complete a senior exit interview when they are



within a semester of graduation, and representatives of the
student organizations meet with the alumni academy on an
annual basis to determine their views of activities in the program.
d. Processes and Procedure Used to Enforce Policies Acceptance of
Transfer Students:
Transfer student files are reviewed and accepted by the Office of
Admissions and the transfer credits are evaluated and allowed by
the dean of engineering’s office.

2. Program Educational Objectives
a. List of Objectives
(1) A solid foundation in the fundamentals of chemical
engineering science, design, and practice
(2) A sound base in chemistry, mathematics, and physics
(3) An opportunity to explore advanced disciplines
pertinent to career choice
(4) An opportunity to participate in multidisciplinary
teams
(5) The opportunity and training to develop the written
and oral communications skills of a practicing
chemical engineer
(6) The opportunity to develop and comprehend
professional and ethical behavior, to develop an
understanding of the humanities and social sciences
and to develop the skills to engage in life-long
learning
These objectives are consistent with the mission of the land grant
institution because they focus on providing competence and
opportunity to perform the specific educational tasks of a chemical
engineering program. These objectives are consistent with the
accreditation criteria because they address the relation between
students and the program in such a way that the outcomes required
by the ABET process can be met.
b. Significant Constituencies of the Program
(1) Faculty
(2) Students
(3) Alumni
(4) University Administration
(5) Citizens of New Mexico
(6) Employers
c. Processes Used to Establish and Review the Program
Educational Objectives
(1) Chemical Engineering Academy Meeting
(2) Faculty Meetings specifically to discuss Program
Obijectives and other ABET Matters



(3) Meeting of the Constituency
(4) Student input on program objectives — exit interviews
and alumni surveys
d. Ensuring Achievement of Program Educational Objectives

The curriculum and processes of chemical engineering insure
achievement of the program educational objectives by providing
metrics against which performance can be evaluated and having
processes that allow corrective action to take place.

e. Documentation that describes ongoing evaluation of achievement
of objectives and the use of these results to improve program
effectiveness:

At the most recent Meeting of the Constituency concern was
expressed regarding the use of the AIChE National Student
Design Competition Problem as a measure of program success. It
was discovered that the constituency was divided on this issue
and further consideration of this item by them is required. An
action item for the constituency on this issue was prepared. This
may impact program objectives and ultimately it may effect
program outcomes.

3. Program Outcomes and Assesment
a. Program Outcomes

(1) The ability to apply a knowledge of mathematics,
science, and engineering

(2) The ability to design and conduct experiments, and
analyze and interpret data from experiment or pilot
operations

(3) The ability to design a unit operation or chemical
process to specifications

(4) The ability to function on multidisciplinary teams

(5) The ability to identify, formulate, and solve
engineering problems

(6) The ability to communicate effectively

(7) The ability to use techniques, skills, and modern
engineering tools necessary for the practice of
chemical engineering

(8) An understanding of professional and ethical
responsibility

(9) An understanding of the impact of engineering
solutions in a global and societal context

(10) An understanding of the need to engage in lifelong

learning, and an ability to do so.



(11) An understanding of contemporary issues
b. How Chosen Program Outcomes Encompass and Relate to the
Program Objectives
These program outcomes relate to our program objectives
through the Table 3.2, p.18, of our June 2002 self study report
submitted to and accepted by ABET.

c. Requirements of Criterion 3
The chosen program outcomes encompass and relate to the
outcomes requirements of Criterion 3 because they provide both
the abilities and the understandings required by accredited
program outcomes.

d. Processes Used to Produce and Assess Each of the Program

Outcomes
The processes used to produce and assess each of the program
outcomes consist of a set of 10 assessment tools which can be
used by the department head, the faculty, and other
constituencies to assess outcomes and make changes where
needed. These assessment tools are:

(1) Student course evaluations

(2) Faculty course objectives evaluation

(3) Graduating student exit interviews

(4) Cooperative education and intern survey

(5) ChE Alumni Survey

(6) Alumni Academy Report

(7) Course files

(8) AIChE Contest Problem Performance

(9) Engineering Licensing Exam Performance

(10) Math Placement Exam Performance

e. Metric Goals for Each Outcome
For each outcome, an arbitrary scale of 1 — 5 was chosen. Action
criterion was chosen as 3. That is, when the average result of a
process or tool used to make an assessment of an outcome
yielded a result less than 3, it was decided by the faculty that
corrective action was required.

f. Data gathered on a regular basis that is used to assess the
quality of achievement of the outcomes and analysis of results
The processes or tools listed in item d above constitute the
required data. These items constitute files available in our ABET
review files.

g. Process by which assessment results are applied to further
develop and improve the program

Data collected and reviewed by faculty in an ABET meeting in
the fall and action is taken on items not meeting the action
criterion. This is accomplished by preparation of a Program



Change Request.

h. Changes that have been implemented to develop and improve
the Program
Four changes have been implemented. Two additional action
items were identified from the assessment instruments in fall
2004. These were:

(1) Possible redundancy of Chem 433 (physical
chemistry, taught by the chemistry department).
Discussions are ongoing with chemistry as to the
possibility of incorporating a broader physical
chemistry elective. We are currently gathering
information from our alumni and from other
institutions to make the decision data driven. The
identifying instrument for this issue was the senior
exit interviews.

(2) Possible mismatch between students and selected
co-op sites. Better contact with the co-op office
will be established to see what can be done about
student/co-op position matching.

In addition, current enrollment shows a decline. Two efforts
have been implemented to deal with this situation: (1) for
students in ChE 100 who expressed interest in having an upper
class mentor, one was assigned from the student honor society.
The mentor will provide advice on coursework and other issues.
(2) Recruiting visits to area high schools. A representative from
the NMSU ChE department has visited Gadsen and Pojoaque
high schools. Visits are also planned to Las Cruces and El Paso
area high schools.

The four changes implemented were:

(1) The ChE 101 — ChE 201 sequence has been
combined into a single 5 credit course. This was
done because the preparation of incoming
students was not adequate for a ChE 101 class.
The delay of a first course meant that the new
ChE 201 course required added credits (5 credits
total).

(2) A fuel cell elective was added. This was because
students wanted more electives.

(3) An adsorption elective was added, also because
students wanted more electives.

(4) A bioengineering course was added, also because
students wanted more electives.

i. Materials that will be available for review during the ABET visit
(1) Course files



(2) Copies of the other assessment tools listed in item
d above

4. Professional Component
The faculty assures that the curriculum devotes adequate time to the
Criterion 4 requirements by specifying as required how the Criterion 4
requirements will be met in the syllabus for each course. Each course in
the curriculum has a specified weighting of science versus design. The
Criterion 4 elements fall in the design component of the course. A separate
engineering economy class, a separate senior level design class (4 credits)
and a capstone design experience (2 credits) constitute the culminating
major design experience. Further, a number of the earlier courses in the
curriculum have major design components to them.

Engineering standards and constraints are included in the curriculum in
the design course and the capstone course in particular. These include, but
are not restricted to, design rules of thumb, the use of handbook and
design guide information to check the realistic nature of any calculations
that are done. Constraints such as the ASME Pressure vessel code are
introduced. The capstone course uses the AIChE National Student
Design Competition problem as the basis of the course. Students are
required to complete this problem as a condition of graduation in accord
with the national competition rules. This forces our students and
curriculum to compete against national standards. The ChE department at
NMSU has had 2 first, 1 second, and 1 honorable mention in this national
competition since 1988. This recognition has resulted in improved
employment prospects for our graduating seniors and better starting
salaries.

Tables of data will be available for the ABET self study report next spring.

5. Faculty

Faculty in the chemical engineering department all have earned PhDs in
chemical engineering and three of the seven are licensed professional
engineers. The faculty have graduate degrees from nationally recognized
universities and only one of the faculty has an undergraduate degree from
NMSU. Thus, a very diverse educational experience is represented among
the faculty. All of the faculty have industrial employment experience. All
of the faculty have demonstrated skill in communicating effectively, and
all recognize the importance of the teaching component of performance
evaluation in a land grant university. The faculty is small, but it is
adequate to the task of teaching the core undergraduate curriculum. Each
faculty member is assigned a roughly equal number of students to advise
regarding class selection. Each faculty member is an advisor to a student



organization. The SATOP program has made several of the faculty active
in industry interactions because both sides can benefit financially. Each
faculty member participates in professional organization and/or university
committee activities.

Faculty have the technical competence to cover all areas of the
undergraduate curriculum and a limited number of elective classes are
offered. The heavy teaching loads and the high service component in
faculty effort limit the research efforts of the faculty, but all are striving
seriously for greater research productivity. Workload tables will be
provided in the self study report to ABET.

Facilities

Classrooms, laboratory facilities, equipment, and infrastructure are
generally adequate to the task. Some of the facilities are superior to those
of at least some of the peer institutions for this department. Computing
facilities, in particular, are adequate at this time. And this is a highly
critical issue for modern chemical engineering programs.

Students have opportunities to learn MS office software from the freshman
year, they have good network tools, and they are introduced to some
important professional software for chemical engineers: MATHCAD and
ASPEN PLUS. Further, the department has a reading room with a good
collection of professional level references that are available to students as
well as faculty. The library has access to SciSearch and other search
services as well as a fairly good book collection in chemical engineering.
The library is weak because it has a very limited collection of relevant
journals. A particular reference deficiency is the lack of access to the SRI
Chemical Economics Handbook. This is a roughly 45 volume work
updated annually that has important economic information for chemical
engineers. However it is very expensive to purchase and maintain.

Students use software starting in the freshman year. The senior design
sequence has a heavy component of using ASPEN, and while students are
not expert in the use of the software, they are much better prepared than
some of their peer institution competitors.

Institutional Support and Financial Resources

Faculty salaries are low compared to other institutions in the geographic
area and peer institutions. At present financial resources are very limited.
This is in part due to the low amount of overhead that is available from
research contracts. It is very clear that a greater emphasis on research is



required to generate the funds necessary to overcome the resource gap.
The dean’s office has chosen to loan the department some operating funds
to be repaid out of future research contract overhead beginning in 2006.
Because the dean has taken away the travel funds necessary to support one
professional trip per year per faculty member, the interim department head
has sought to obtain such funds from the Alumni Academy. The result of
this request remains pending. This does limit professional development of
faculty. With the hiring of a new secretary and the retention of an
excellent departmental technician, the support staff of the department is
adequate. The financial limitations may begin to affect maintenance of
equipment and facilities in the near future.

Criterion 8

The courses and the corresponding course files demonstrate that graduates
have the necessary grounding in technical aspects of the program. The
interim department head has arranged to have course folders available for
each course beginning with the spring 2005 term. The biggest weakness in
our present readiness for ABET review is the incomplete nature of many
of the course files. While the ABET self study questionnaire encourages
organization of files based on outcomes rather than on a course by course
basis, the curriculum is taught by courses. Thus, collection of
documentation is best done by courses. It may then be organized in
another way if required. The college coordinating committee needs to
reach a conclusion on this matter.
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Direct Measures of Student learning

1. Masters Degree Chemical Engineering (36 hours of coursework).
Direct measure — oral examination
2. Ph. D. in Chemical Engineering
Direct measures —
a) Entrance requirement — PhD qualifying examination
four topic areas (Engineering Mathematics, Thermodynamics,
Transport Phenomena, Kinetics)
I. Closed book examinations: four one-hour closed book
examinations
1. Open book examinations: four three-hour open book
examinations.
b) Comprehensive examination
I. Written portion — coursework and PhD dissertation
proposal
Ii. Oral portion — covers PhD dissertation proposal and
graduate coursework.

Assessment Data for the Chemical Engineering Graduate Program

For the Academic Year 2003-2004:

1. Fall 2003 Enrollment: MSChE -7
PhD -7

2. 2003-2004 Graduates: MSChE -3
PhD -2

3. September 2004 PhD Qualifying Examination results: Two students
took the examination. The student who failed two of the
comprehensive sections the last time the examination was offered
passed the remaining two sections. One student passed all four
sections.



Process for Making Changes to the Chemical Engineering Graduate Program

Graduate studies committee: As we are a small department (7 full-time
faculty), the graduate studies committee is a committee of the whole. The
Graduate Studies committee chair (currently Martha Mitchell) coordinates
preparation of the PhD qualifying examination. The graduate studies
committee also makes decisions and sets policies concerning graduate
admissions. This committee also considers changes to the graduate
curriculum and procedures for M.S. oral exams, Ph.D. comprehensive exams
and Ph.D. final exams.

Communication of Assessment Data to the Chemical Engineering Faculty

1. Faculty formulate questions for and grade the Ph.D. qualifying
examination. Faculty finalize the qualifying examination results.

2. A summary of the assessment information is distributed to the
faculty from the department head.

Future of Assessment for the Chemical Engineering Graduate Program

The current process followed by the ABET for undergraduate
engineering programs includes a comprehensive outcomes assessment
process, with the results from the assessment fed back into improvements to
our curriculum to better meet the needs of our constituents.

In the next two years we plan to institute a similar process for our graduate
program. The faculty, as the graduate studies committee, will identify:

1. The constituents for the Chemical Engineering graduate program.

2. A set of objectives for the program as well as a set of measurable
outcomes.

3. A set of assessment instruments to collect data associated with
program outcomes.

4, A process for continuous improvement of the program by changes
driven by the data collected in the assessment instruments.
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1.0 Introduction

Annual assessment of the Klipsch School educational programs plays a crucial role in
assuring that students graduating with a degree in electrical engineering from New
Mexico State University are of the highest caliber. Additionally, accreditation of the
university by the North Central Accreditation (NCA) agency and accreditation of the
Klipsch School undergraduate program by the Accreditation Board for Engineering and
Technology (ABET) each require periodic assessment of our educational programs.

To respond to the formal assessment requirements of the NCA and ABET, and ensure
that the Klipsch School educational programs are of the highest quality, an extensive
assessment program was implemented in 1999. This report details the continuous
process of review, evaluation, and correction by which we assess the success of our
educational efforts.

We will begin by giving a short overview of the Klipsch School assessment plan,
including the role of the faculty. Assessment activities for the 2003-04 academic year
(2004 AY) will then be reviewed and changes as a result of assessment activities
presented, along with lessons learned. Finally, the method of dissemination of the
assessments to the Klipsch School faculty will be given.

2.0 Program Assessment Plan

Assessing an educational program begins with defining the mission of the program. The
mission declares the purpose of the program, within the context of parent levels of
organization and their missions. The mission usually states (or implies) that the program
aims to meet the needs of a group of constituents. Defining the program’s constituents is
a key step toward a meaningful assessment plan.

Once the mission and constituents have been identified, a set of objectives must be
chosen. The objectives represent describe the desired characteristics of program alumni.
Note that alumni are distinct from graduates. Graduates have just completed their
studies, while alumni have been degreed for some time. It may very well be that students
do not meet all the educational objectives at the time of graduation. Some objectives
may not be met until a certain level of experience has been achieved. It is, none the less,
proper to project objectives beyond the commencement ceremony.

To achieve the objectives, learning outcomes are established. Outcomes define the
knowledge, skills, and capabilities a student should possess at the time of graduation.
When a student meets the program outcomes, that student has the tools required to meet
the program objectives. Outcomes are, by definition, measurable.



Monitoring the progress students make toward meeting the program outcomes requires an
extensive suite of outcome measures. Measures are statistics gathered from a variety of
sources: exam questions, survey instruments, observation, etc. The process of
administering, collecting, and evaluating the outcome measures is the day-to-day
assessment plan. The primary goal of measuring outcomes is to assure no student
graduates without a minimum skill set. However, the data gathered while assessing the
students also assesses the faculty and curriculum. Consistently low performance in one
outcome may indicate a failure to adequately prepare students (lack of prerequisite
material) or a problem with instructors.

In addition to measuring learning outcomes (that is- student performance), a complete
assessment procedure must also continuously evaluate the outcomes themselves.
Outcomes may be added, removed or modified as experience dictates. An outcome that
was thought to be meaningful or easy to measure may prove otherwise. Likewise, as
institutions and educational programs evolve, so may their missions and objectives.
These changes may require a different set of outcomes. Program educational objectives
are moving targets, and any procedure designed to assess their success must be
sufficiently flexible to keep up.

At each stage of the formulation and reevaluation of the assessment plan, representatives
of the program’s constituents must be involved.

2.1 Mission
The mission of New Mexico State University is:

New Mexico State University is the state's land-grant university, serving the
educational needs of New Mexico's diverse population through comprehensive
programs of education, research, extension education, and public service.

The mission of the Klipsch School undergraduate program fits within the education
mission of the university:

The Klipsch School is dedicated to providing a quality, hands-on,
educational experience.  Upon graduation, students will have the
technical, communication, and critical thinking skills necessary to begin a
fulfilling career and/or pursue graduate studies in electrical and computer
engineering.



2.2 Constituents

The Klipsch School undergraduate program recognizes an obligation to the following

groups:

Society at large (for moral and ethical engineering practices),

The taxpayers of New Mexico (for fiscal responsibility),

Those who pay the tuition of our students (to keep costs within reason),
Our students (to provide quality instruction),

Alumni of the program (to maintain the reputation of their degrees),
Industry and government (to provide a knowledgeable workforce), and
Graduate Schools (to prepare students adequately).

2.3 Educational Objectives

To accomplish our mission and serve our constituents, baccalaureate alumni of the
Klipsch School are:

1)

2)

3)

4)

5)

Able to apply skills from engineering, science, and mathematics to meet the
technical challenges in electrical engineering,

Experienced in the design process: conceptualization, solution formulation,
implementation, and verification,

Able to communicate effectively and operate in diverse teams,

Aware of their professional and ethical responsibilities as practicing engineers,
and

Prepared for productive employment and/or the pursuit of an advanced degree.

2.4 Accreditation Criteria

To fully comply with our accreditation agency (ABET) we must show that our program
meets their learning outcomes as well as our own. ABET has divided the outcomes into
three criteria:

Criteria I Student performance & progress and career & academic advising,

Criteria Il: ~ Program Educational Objectives, and



Criteria I1l: ~ Program outcomes and assessments.

For internal convenience, we have prefixed our program outcomes with the associated
criteria. Thus outcome 1l.d is outcome d of criteria Il. Some outcomes are used to
support two, or more, criteria. For the sake of brevity, subsequent identical outcomes are
not included in the list below.

2.5 Learning Outcomes

To fully achieve the program objectives, the Klipsch School believes each graduate must:

Il.a

I.b

Il.c

I.d

Il.e

I.f

Il.a

I.b

Il.c

Be able to apply critical thinking skills to solve problems in electrical engineering,
Be able to apply computers to assist in solving electrical engineering problems,
Be given opportunities to explore specialties pertinent to their career choices,

Be given opportunities to experience the profession first-hand through co-ops or
internships,

Be able to obtain meaningful employment or continue with graduate education,
Have breadth and depth across the range of electrical engineering topics,

Have knowledge of probability and statistics and their applications to electrical
engineering,

Have knowledge of mathematics through differential and integral calculus,
Have knowledge of basic sciences,

knowledge of advanced mathematics, including differential equations and vector
calculus,

knowledge of engineering sciences,

the ability to analyze and design complex electrical and electronic devices and
systems that contain hardware and/or software components,

an ability to apply knowledge of mathematics, science, and engineering,
Have an ability to design and conduct experiments, as well as to analyze and

interpret data,
Have an ability to design a system, component, or process to meet desired needs,



I1l.d Have an ability to function on multi-disciplinary teams,

Ill.e  Have an ability to identify, formulate, and solve general engineering problems,
I11.f Have an understanding of professional and ethical responsibility,

I1l.g Have an ability to communicate effectively,

I11.h Have the broad education necessary to understand the impact of engineering
solutions in a global and societal context,

I1.i  Have a recognition of the need for, and an ability to engage in life-long learning,
I11.]  Have a knowledge of contemporary issues, and

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

3.0 Program Evaluation

A “two-loop” process is used to evaluate and assess the Klipsch School undergraduate
program. In the first loop, the objectives of the program are evaluated using input from
Klipsch School constituents and assessment of program outcomes. The second loop
assesses the outcomes of the Klipsch School education programs using several
assessment tools relative to the program objectives.

Faculty

ABET & IEEE
Criteria—* Undergraduate

Department . Studies
Head University, —\  committee
College, & Dept.

NCA

Missions
Alumni and
Senior
Industrial e Surveys
Advisory
Groun
Loop 1 - Objectives Loop 2 - Outcomes



The various bodies which contribute to the assessment process are described next.

Undergraduate Studies Committee (UGS) - The undergraduate studies committee is
comprised of faculty members elected by their peers from within the Klipsch School.
The undergraduate studies committee first came into existence as the Curriculum Review
Committee in 1996 when the undergraduate curriculum was completely revised. In 1998,
the committee was renamed the undergraduate studies committee, taking on the new role
of implementing and assessing the new undergraduate curriculum.  Committee
membership is for a fixed period of time with staggered terms for the members of the
committee. The department head, associate department head, assistant department head,
and freshman advisor are permanent, ex-officio members of the committee. The
undergraduate studies committee meets once a month to review the undergraduate
curriculum, assessment procedures, and Klipsch School objectives.

The Klipsch School Academy (ECEA) - The Klipsch School Academy is comprised of
distinguished alumni of the Klipsch School, nominated and elected by current ECEA
members. The ECEA meets once a year during homecoming week. One of the main
agenda items is a review of the program. The ECEA provides a reasonable cross-section
of current and future employers of our graduates. The ECEA possesses a keen
knowledge of the current economic climate for electrical engineering and is aware of
current and future employer needs in and around the state of New Mexico. Thus, the
primary vehicle for documenting input from employers of our graduates is the ECEA.

Industrial Advisory Group (IAG) - The Klipsch School IAG is a steering committee of
the ECEA. IAG membership comes from two sources: ECEA members are elected for
fixed periods of time, with staggered terms, and non-ECEA members invited by the
Klipsch School head on an ad hoc basis. The IAG meets prior to the ECEA during
homecoming week, in part, to assess the Klipsch School Mission and program objectives.
The role of the IAG has recently been expanded with the addition of a second meeting
during the spring semester to review all the assessment activities and program objectives
of the Klipsch School. The inaugural spring IAG meeting was in 2000. Because it is
difficult to obtain written feedback from employers of our graduates, we rely heavily on
the 1AG to represent a reasonable cross-section of current employers of our graduates.

The Klipsch School Faculty - The Klipsch School faculty vote on any changes to the
program objectives and curriculum. In this way, faculty discussion of and, more
importantly, faculty support with the program objectives is guaranteed.

The Klipsch School Head - The department chair has ultimate responsibility for the
baccalaureate program in electrical engineering. In addition, the head has a broad view
of the entire curriculum, close relationships with recruiters, and is tied to the
administration of the College of Engineering. As such, the department head holds veto
power on any suggested changes to the program objectives.



3.1 Assessment Tools

The assessment process evaluates educational programs by measuring a set of program
outcomes on a macro scale and class outcomes on a micro scale. The curriculum as a
whole is designed to support the program objectives. Therefore, it is imperative that not
only the traditional assessment tools of testing, homework assignments, quizzes, and
projects be used for individual student assessment within each class, but that assessment
tools be used to evaluate the program as a whole.

Several assessment tools are used to evaluate the program on both the macro and micro
scale. Below are listed the assessment tools along with the frequency of use for each
tool.

1. Senior exit interviews. Each graduating senior is interviewed 2-3 weeks prior
to commencement. This practice was implemented in the spring semester of
1999. The exit interview questions students about the quality of Klipsch
School, College of Engineering, and NMSU programs. The results provide an
indirect measure of student learning and satisfaction. Compilation and
analysis of the data is performed in-house, using hardware and software
developed by our faculty and students.

2. Alumni interviews. Each summer, the College of Engineering’s development
office surveys two and five year alumni. This practice was implemented in the
summer of 1999. The survey questions the alumni about the quality of Klipsch
School, College of Engineering, and NMSU programs, to some extent
repeating the senior exit interview. The results provide a more experienced,
although still indirect, measure of learning and satisfaction. Compilation and
analysis of the data is performed in-house, using hardware and software
developed by our faculty and students.

3. Employer interviews. Ideally, we could send a questionnaire to those who
have recently hired our graduates and lead how well prepared they were, as
well as gather suggestions about our program. Toward this end, the
undergraduate studies committee formulated and distributed an employer
survey form. However, employers have shown a marked reluctance to
returning them. Anecdotal evidence suggests this is due to two factors: lack of
time and fear of liability exposure. Another method must be used to gather
input from this important constituent group.

Throughout the year, representatives of government and industry visit the
Klipsch School. The department takes every opportunity to meet informally
with these visitors and gather information about the perceived quality of our
graduates. We learn how well our students are prepared to contribute to
various industries. The undergraduate committee is currently debating the use
of a standardized rubric or debriefing form, which the faculty member who
meets with the visitor would fill out. It is thought this method might help in
the collection of meaningful data from these, admittedly informal meetings.



4. Company-recruiter lunches. The NMSU placement office assists companies in
their recruiting efforts at NMSU. Part of the events in a company recruiting
visit is a formal luncheon, set up by the NMSU Placement Office. The lunch
allows company recruiters and faculty members to interact. As with employer
interviews, above, the Klipsch School uses non-quantifiable data from these
luncheons in the assessment process.

5. Instructor evaluations. At the end of each semester, students are given an
opportunity to evaluate each class and its instructor. Such evaluations have
been used in the Klipsch School for several years. However, prior to the fall
semester of 1999, the class evaluations were generic. Beginning in that year,
the questionnaires were modified to consist of two parts: a generic section
which is the same for all evaluations and a subject specific section. The
generic section asks about overall satisfaction with the course and instructor,
while the specific section concentrates on mastery of the topics covered in the
class.

6. Homework, test, quiz, and project scores, and final class grades. These tools
are self-explanatory and have been used during the entire history of the
Klipsch School.

3.2 Capstone Project

The capstone design project is required of all Klipsch School students and is used as the
major direct measure of student learning. The capstone design course prepares students
for engineering practice by bringing together the student's knowledge and skills acquired
in earlier course work. The capstone course offers students an intensive design
experience with real-world constraints. Due to the importance of the capstone elective,
restrictions apply to both the students and the course. To register for a capstone design
course, a student must have completed all required electrical engineering classes. The
capstone design course is six credit hours taken either during a single semester or over
two consecutive semesters. The capstone design project may be sponsored by an external
agency or company. The projects change from year to year but must have the following
components:

1. The project must include a significant design project with deliverables. Design
means that there is more than one right answer to the design problem.
Significant implies that the project will require knowledge of at least three
areas of electrical and computer engineering, a level of effort corresponding to
six credits of senior level credit, and creativity and deductive reasoning.

2. The design must incorporate engineering standards and realistic constraints
that include most of the following considerations: 1) economic, 2)
environmental, 3) sustainability, 4) manufacturability, 5) ethical 6) health and
safety 7) social, and 8) political.



3. Appropriate computer-aided design tools must be used.

4. Students must work in groups of at least three.

The faculty member proposing a capstone project must submit a detailed project proposal
with a description of the product or system to be designed and built, a budget, a time line,
and a schedule of milestone reports. Approval is valid for the following academic year.

Each capstone class must have a design review board composed of three or more persons
which will evaluate the progress of the project. The design review board must have at
least two Klipsch School faculty not associated with the project. ldeally, industry or
potential customer groups should also be represented. Each student group will deliver
reports to the design review board. The reports consist of the following:

1. A written and oral proposal at the beginning of the semester including a
justification of the need for the proposed project, a description of the
deliverables, and a schedule of progress reports.

2. Several written progress reports throughout the project.

3. A written and oral final presentation at the conclusion which includes complete
product specifications, user's documentation, and a demonstration of a working
hardware or software system.

3.3 Junior-Level Basic Skills Test

A new direct measure of learning — the Junior-Level Basic Skills Test is being
implemented in the 2003 — 2004 (2004 AY) academic year. The test will be administered
to all students in EE 311 (Signals and Systems) which occurs at just past the midway
point in the undergraduate curriculum. The motive for implementation of this new direct
measure was three-fold:

1. Ensure that lower-division classes are providing adequate preparation of
students before they proceed to the more difficult upper division classes,

2. Provide additional data inputs into the assessment process to better meet the
requirements of the ABET accreditation requirements, and

3. Provide an additional direct measure of student learning to better meet the
requirements of the NMSU assessment process.

The test was first given to students in the spring semester of 2004. Results will be
reported in the 2004 Klipsch School assessment report.



3.4 Faculty Participation

The Klipsch School faculty participate in outcomes assessment as follows:

1.

Preparation of course syllabi - Course syllabi must state course objectives
which support departmental objectives.

. Preparation of course evaluation forms - Course evaluation forms must contain

questions querying the students regarding their perception of the success of the
class in meeting the stated or published class objectives.

Written recommendation for each course - Faculty write a formal
recommendation for changes in the course after reviewing course evaluation
data along with grade data.

. Undergraduate Studies Committee - Faculty are elected to serve on the

undergraduate studies committee which is responsible for outcomes
assessment of the Klipsch School undergraduate programs.

Graduate Studies Committee - Faculty are elected to serve on the graduate
studies committee which is responsible for outcomes assessment of the Klipsch
School graduate programs.

Klipsch School Faculty - The faculty of the Klipsch School vote on changes to
educational programs that are proposed by the Undergraduate and Graduate
Studies Committees as a result of reviews of assessment data.

3.5 Assessment Process

Refining the undergraduate program, with input from all the various assessment tools,
occurs as follows:

1.

During the year the data from each assessment tool is collected, stored, and
summarized. This is done by the associate department head.

. In the fall of each year, the Industrial Advisory Group reviews, in detail, the

summarized data and formulates suggestions for changes to the mission,
objectives, and/or outcomes of the Klipsch School Baccalaureate Program.
The 1AG reports its findings and suggestions to the ECEA.

The ECEA discusses the IAG report and makes a final set of recommendations
to the department head.

. The department head reviews the ECEA recommendations and decides on a

list of changes to recommend to the faculty. The department head may add,
delete, or modify any of the ECEA’s suggestions.

The faculty votes on the department head’s list of recommended changes.

10



6. Approved changes are implemented as soon as possible. Some changes may
have to wait to be published in the undergraduate catalog.

4.0 Assessment Results

On the following pages, each learning outcome will be addressed. The measures used to
assess each outcome and the data collected will be presented.

11



Outcome l.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “I learned to apply critical
thinking skills to solve problems in electrical engineering.” The established
goal is an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
learned to apply critical thinking skills to solve problems in electrical
engineering.” The established goal is an average response of 3.7.

Results:

Senior Exit Interview (l.a.1) Alumni Survey (l.a.2)
5.0 5.0
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él, 4.0 g 4.0 ]
¢ &
S35 & 35
g 3.0 % 3.0
25 25
99-00 00-01 01-02 02-03 03-04 2000 2001 2002 2003 2004
Academic Year Year of Survey

Observations: Each measure meets, or exceeds, the established goal.

Actions:

Note:

None

These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome |I.b

Klipsch School graduates will have the
ability to apply computers to solve problems
in electrical engineering.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I learned to apply computers
to assist in solving electrical engineering problems.” The established goal
is an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
learned to apply computers to assist in solving electrical engineering
problems.” The established goal is an average response of 3.7.

Results:
Senior Exit Interview (1.b.1) Alumni Survey (1.b.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome I.c

to their career choices.

Klipsch School graduates are given
opportunities to explore specialties pertinent

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I was given opportunities to
explore specialties pertinent to my career choices.” The established goal is

an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I was
given opportunities to explore specialties pertinent to my career choices.”
The established goal is an average response of 3.7.

Results:

Senior Exit Interview (l.c.1)
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Observations: Each measure meets, or exceeds, the established goal.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome I.c

Klipsch School graduates are given
opportunities to explore specialties pertinent
to their career choices.

Measure 3: Graduating seniors are asked to evaluate, on a scale of 1 (poor) to 5
(excellent), the following question: “Rate the quality of academic
advisement that you received.” The established goal is an average response
of 4.0.

Results:

Senior Exit Interview (1.c.3)

5.0

45

4.0

111

99-00 00-01 01-02 02-03 03-04

Average Response

Academic Year

Observations: This measure meets, or exceeds, the established goal.
Actions: None

Note: This is an indirect measure of the learning outcome. A direct measure
needs to be found.
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Outcome I.c

Klipsch School graduates are given
opportunities to explore specialties pertinent
to their career choices.

Measure 4. Graduating seniors are asked to evaluate, on a scale of 1 (poor) to 5
(excellent), the following question: “Rate the quality of career advisement
that you received.” The established goal is an average response of 3.7.

Results:

Senior Exit Interview (l.c.4)
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Observations: Although this measure does not meet the established goal, a steady
improvement can be seen over the last three years.

Actions: We will continue with the recommendations our Industrial Advisory
Group made four years ago: bring in representatives of potential
employers to inform students of technical innovation, job opportunities,
and educational expectations.

Note: This is an indirect measure of the learning outcome. A direct measure
needs to be found.
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Outcome 1.d

Klipsch School graduates are given
opportunities to experience the profession
first-hand through co-ops or internships.

Measure 1: The proportion of graduating seniors who have attended at least two career
fairs. The established goal is 90%.
Measure 2: The proportion of graduating seniors who have completed at least one co-op
or internship. The established goal is 75%.
Results:
Career Fair Attendance (1.d.1) Coop Participation (I.d.2)
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Observations: We have observed that, when the economic climate is favorable, students

Actions:

Note:

tend to wan to graduate as fast as possible, to participate in the boom
times. The perception that jobs are easy to find explains the falling career
fair attendance (which still exceeds the goal): they don’t need to look very
hard; and the low coop participation rate: coops delay graduation.

We are looking into granting degree requirement credit for coop
participation.

These are direct measures of the learning outcome.
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Measure 1:

Measure 2:

Results:

Outcome l.e

Klipsch School graduates will be able to
obtain meaningful employment or continue
with graduate education.

The proportion of graduating seniors, intending to enter the job market, with
at least one job offer. The established goal is 75%.

The proportion of alumni, who graduated 2 and 5 years ago, wishing to be
employed fulltime, with fulltime jobs. The established goal is 95%.

100%

Seniors with Job Offers (l.el) Alumni Working Full Time (l.e.2)
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Observations: Most employers do not extend offers until they have completed at least

Actions:

Note:

their first round of career fairs, interviews, and plant trips. The senior exit
interview occurs relatively early in that cycle. Many of our graduates
receive offers of employment during the month following commencement.

This measure may be changed, or others added, which report the number
of interviews and/or plant trips. If additional sampling supports the
observations, the goal may be lowered to a more realistic level.

These are direct measures of the learning outcome.

18



Outcome l.e

Klipsch School graduates will be able to
obtain meaningful employment or continue
with graduate education.

Measure 3: The proportion of graduating seniors, intending to go to graduate school,
accepted to at least program. The established goal is 75%.

Results:

Seniors Accepted to Grad School (l.e3)
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Observations: Although the measure exceeds the established goal, the historical trend
indicates this year’s data may be an anomaly. This measure needs to be
watched. Since the EE department at NMSU reviews applications on a
year-round basis, students are lulled into thinking all graduate programs
do so, and thus do not apply until very late in the academic year.

Actions: We are starting a series of seminars, in which faculty describe the
strengths and weaknesses of their alma mater and its entrance procedures
and requirements.

Note: This is a direct measure of the learning outcome.
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Outcome ll.a

Klipsch School graduates will have breadth
and depth across the range of electrical
engineering topics.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I obtained a broad foundation
in electrical engineering topics.” The established goal is an average
response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
obtained a broad foundation in electrical engineering topics.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (Il.a.1) Alumni Survey (Il.a.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome ll.a

engineering topics.

Klipsch School graduates will have beadth
and depth across the range of electrical

Measure 3: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I obtained in-depth

knowledge in one or more areas of electrical engineering.” The established

goal is an average response of 4.0.

Measure 4: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
obtained in-depth knowledge in one or more areas of electrical
engineering.” The established goal is an average response of 3.7.

Results:
Senior Exit Interview (Il.a.3) Alumni Survey (Il.a.4)
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Observations: Each measure meets, or exceeds, the established goal.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome Il.b

Klipsch School graduates will have
knowledge of probability and statistics and
their applications to electrical engineering.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I gained knowledge of
probability and statistics and their applications to engineering.” The
established goal is an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
gained knowledge of probability and statistics and their applications to
engineering.” The established goal is an average response of 3.7.

Results:

Senior Exit Interview (Il.b.1) Alumni Survey (I.b.2)
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Observations: This is a college-wide problem. Anecdotal evidence tells us that, of the
approved statistics courses, those taught by the Math department contain
no practical applications, and those taught by Industrial Engineering are
not rigorous enough.

Actions: A college-wide review of the statistics courses available at NMSU is
underway. If no resolution can be found, the college may begin teaching
its own service course.

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome ll.c

Klipsch School graduates will have
knowledge of mathematics through
differential and integral calculus.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I gained knowledge of
calculus and its application to electrical engineering.” The established goal
is an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
gained knowledge of calculus and its application to electrical engineering.”
The established goal is an average response of 3.7.

Results:

Senior Exit Interview (ll.c.1) Alumni Survey (Il.c.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome Il.d

Klipsch School graduates will have
knowledge of basic sciences.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I gained knowledge of basic
Chemistry and Physics.” The established goal is an average response of
4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
gained knowledge of basic Chemistry and Physics.” The established goal is
an average response of 3.7.

Results:
Senior Exit Interview (I1.d.1) Alumni Survey (11.d.2)
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Observations: The results of the alumni survey tell us the students really are getting the
knowledge they need, but for some reason, they don’t recognize that fact.

Actions: Develop a direct measure of this outcome. This will tell us if the students
are indeed lacking in knowledge or just confidence.

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome ll.e

Klipsch School graduates will have
knowledge of advanced mathematics,
including differential equations and vector
calculus.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I gained knowledge of
advanced mathematics, including differential equations and vector
calculus.” The established goal is an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
gained knowledge of advanced mathematics, including differential
equations and vector calculus.” The established goal is an average response
of 3.7.

Results:

Senior Exit Interview (ll.e.1) Alumni Survey (Il.e.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome II.f

Klipsch School graduates will have
knowledge of engineering sciences.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Computer Programming.” The established goal is an average
response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Computer Programming.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (I1.f.1) Alumni Survey (I.f.2)
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Observations: Students are exposed to a computer programming class during their
freshman year. They are often not required to use that skill again until
they are seniors.

Actions: We must integrate the need for computer programming at all levels of our
curriculum.
Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome II.f

Klipsch School graduates will have
knowledge of engineering sciences.

Measure 3: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “I feel prepared to apply topics

and skills of DC and AC Circuits.” The established goal is an average

response of 4.0.

Measure 4: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel

prepared to apply topics and skills of DC and AC Circuits.” The established

goal is an average response of 3.7.

Results:
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Observations: Each measure meets, or exceeds, the established goal.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome II.f

Klipsch School graduates will have
knowledge of engineering sciences.

Measure 5:  Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Digital Logic Design.” The established goal is an average
response of 4.0.

Measure 6: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Digital Logic Design.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (I1.£.5) Alumni Survey (I1.£.6)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome II.f

Klipsch School graduates will have
knowledge of engineering sciences.

Measure 7: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “I feel prepared to apply topics

and skills of Electronics.” The established goal is an average response of

4.0.

Measure 8:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Electronics.” The established goal is

an average response of 3.7.

Results:
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Senior Exit Interview (I1.f.7) Alumni Survey (I1.£.8)
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Observations: Each measure meets, or exceeds, the established goal.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome II.f

Klipsch School graduates will have
knowledge of engineering sciences.

Measure 9: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Laplace and Fourier Analysis.” The established goal is an
average response of 4.0.

Measure 10: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Laplace and Fourier Analysis.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (I1.f.9) Alumni Survey (I1.f.10)
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Observations: This has been a problem for as long as we have been assessing our
program. We have changed books, changed teachers, changed content,
formed a faculty review committee to study the matter, and still we have
problems.

Actions: We are examining the way this material is presented at other schools in
hopes of finding a way to make it understandable to our students.

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome II.f

Klipsch School graduates will have
knowledge of engineering sciences.

Measure 11: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Electromagnetics.” The established goal is an average
response of 4.0.

Measure 12: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale

Results:

of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Electromagnetics.” The established
goal is an average response of 3.7.
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Observations: Last year, we completely revamped the electromagnetic curriculum,

Actions:

Note:

adding a new class (EE 301, Vectors) and a new lab (EE 315,
Electromagnetics I). The results of these changes have not yet have a
chance to affect the outcome measures.

None. Positive results will begin to appear next year, and should be very
apparent from that point on.

These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome II.f

Klipsch School graduates will have
knowledge of engineering sciences.

Measure 13: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Electric Power Systems.” The established goal is an average
response of 4.0.

Measure 14: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Electric Power Systems.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (I1.f.13) Alumni Survey (I1.f.14)
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Observations: Extensive improvements in the power lab facilities are beginning to
become apparent. We expect the results to get better each year and begin
to affect the alumni response in the future.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.

32



Outcome II.f

Klipsch School graduates will have
knowledge of engineering sciences.

Measure 15: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Control Systems.” The established goal is an average response
of 4.0.

Measure 16: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Control Systems.” The established
goal is an average response of 3.7.

Results:

Senior Exit Interview (II.f.15) Alumni Survey (I1.f.16)
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Observations: Improvements in the controls lab facilities are beginning to become
apparent. We expect the results to get better each year and begin to affect
the alumni response in the future.

Actions: Continue to invest in upgrading the controls lab. Instructional equipment
funds have been earmarked for this purpose.

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome Il.g

components.

Klipsch School graduates will have the
ability to analyze and design complex
electrical and electronic devices and systems
that contain hardware and/or software

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I developed the ability to
analyze and design complex electrical and electronic devices and systems.”
The established goal is an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
developed the ability to analyze and design complex electrical and

electronic devices and systems.” The established goal is an average

response of 3.7.

Alumni Survey (1.g.2)

Results:
Senior Exit Interview (Il.g.1)
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Observations: Each measure meets, or exceeds, the established goal.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me
with math, scientific, and engineering knowledge.” The established goal is
an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me with math, scientific, and engineering knowledge.”
The established goal is an average response of 3.7.

Results:

Senior Exit Interview (lll.a.1) Alumni Survey (lll.a.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 3: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I gained knowledge of
calculus and its application to electrical engineering.” The established goal
is an average response of 4.0.

Measure 4: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
gained knowledge of calculus and its application to electrical engineering.”
The established goal is an average response of 3.7.

Results:

Senior Exit Interview (ll.c.1) Alumni Survey (Il.c.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 5:  Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I gained knowledge of basic
Chemistry and Physics.” The established goal is an average response of
4.0.

Measure 6: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
gained knowledge of basic Chemistry and Physics.” The established goal is
an average response of 3.7.

Results:
Senior Exit Interview (I1.d.1) Alumni Survey (11.d.2)
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Observations: The results of the alumni survey tell us the students really are getting the
knowledge they need, but for some reason, they don’t recognize that fact.

Actions: Develop a direct measure of this outcome. This will tell us if the students
are indeed lacking in knowledge or just confidence.

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 7: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I gained knowledge of
advanced mathematics, including differential equations and vector
calculus.” The established goal is an average response of 4.0.

Measure 8:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I
gained knowledge of advanced mathematics, including differential
equations and vector calculus.” The established goal is an average response

of 3.7.
Results:
Senior Exit Interview (Il.e.1)
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Observations: Each measure meets, or exceeds, the established goal.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 9: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Computer Programming.” The established goal is an average
response of 4.0.

Measure 10: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Computer Programming.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (I1.f.1) Alumni Survey (I.f.2)
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Observations: Students are exposed to a computer programming class during their
freshman year. They are often not required to use that skill again until
they are seniors.

Actions: We must integrate the need for computer programming at all levels of our
curriculum.
Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 11: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of DC and AC Circuits.” The established goal is an average
response of 4.0.

Measure 12: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of DC and AC Circuits.” The established
goal is an average response of 3.7.

Results:

Senior Exit Interview (I1.f.3) Alumni Survey (I.f.4)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 13: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Digital Logic Design.” The established goal is an average
response of 4.0.

Measure 14: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Digital Logic Design.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (I1.£.5) Alumni Survey (I1.£.6)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.a

science, and engineering.

Klipsch School graduates will have the
ability to apply knowledge of mathematics,

Measure 15: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “I feel prepared to apply topics

and skills of Electronics.” The established goal is an average response of

4.0.

Measure 16: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Electronics.” The established goal is

an average response of 3.7.

Results:
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Observations: Each measure meets, or exceeds, the established goal.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 17: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Laplace and Fourier Analysis.” The established goal is an
average response of 4.0.

Measure 18: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Laplace and Fourier Analysis.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (I1.f.9) Alumni Survey (I1.f.10)
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Observations: This has been a problem for as long as we have been assessing our
program. We have changed books, changed teachers, changed content,
formed a faculty review committee to study the matter, and still we have
problems.

Actions: We are examining the way this material is presented at other schools in
hopes of finding a way to make it understandable to our students.

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 19: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Electromagnetics.” The established goal is an average
response of 4.0.

Measure 20: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale

Results:

of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Electromagnetics.” The established
goal is an average response of 3.7.
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Observations: Last year, we completely revamped the electromagnetic curriculum,

Actions:

Note:

adding a new class (EE 301, Vectors) and a new lab (EE 315,
Electromagnetics I). The results of these changes have not yet have a
chance to affect the outcome measures.

None. Positive results will begin to appear next year, and should be very
apparent from that point on.

These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 21: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Electric Power Systems.” The established goal is an average
response of 4.0.

Measure 22: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Electric Power Systems.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (I1.f.13) Alumni Survey (I1.f.14)
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Observations: Extensive improvements in the power lab facilities are beginning to
become apparent. We expect the results to get better each year and begin
to affect the alumni response in the future.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.a

Klipsch School graduates will have the
ability to apply knowledge of mathematics,
science, and engineering.

Measure 23: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “I feel prepared to apply topics
and skills of Control Systems.” The established goal is an average response
of 4.0.

Measure 24: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “I feel
prepared to apply topics and skills of Control Systems.” The established
goal is an average response of 3.7.

Results:

Senior Exit Interview (II.f.15) Alumni Survey (I1.f.16)
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Observations: Improvements in the controls lab facilities are beginning to become
apparent. We expect the results to get better each year and begin to affect
the alumni response in the future.

Actions: Continue to invest in upgrading the controls lab. Instructional equipment
funds have been earmarked for this purpose.

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.b

Klipsch School graduates will have the
ability to design and conduct experiments, as
well as to analyze and interpret data.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me to
design and conduct experiments.” The established goal is an average
response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me to design and conduct experiments.” The established
goal is an average response of 3.7.

Results:

Senior Exit Interview (lll.b.1) Alumni Survey (lll.b.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.b

Klipsch School graduates will have the
ability to design and conduct experiments, as
well as to analyze and interpret data.

Measure 3: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me to
analyze and interpret data.” The established goal is an average response of
4.0.

Measure 4: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me to analyze and interpret data.” The established goal
is an average response of 3.7.

Results:

Senior Exit Interview (lll.b.3) Alumni Survey (lll.b.4)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.c

Klipsch School graduates will have the
ability to design a system, component, or
process to meet desired needs

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me to
design a product to meet requirements.” The established goal is an average
response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me to design a product to meet requirements.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (lll.c.1) Alumni Survey (lll.c.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.

49



Outcome lll.d

Klipsch School graduates will have the
ability to function on multi-disciplinary
teams.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me
for multi-disciplinary teamwork.” The established goal is an average
response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me for multi-disciplinary teamwork.” The established
goal is an average response of 3.7.

Results:

Senior Exit Interview (lll.d.1) Alumni Survey (Ill.d.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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QOutcome lll.e

Klipsch School graduates will have the
ability to identify, formulate, and solve
engineering problems.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “My education prepared me to
identify, formulate and solve problems.” The established goal is an average
response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me to identify, formulate and solve problems.” The
established goal is an average response of 3.7.

Results:

Senior Exit Interview (lll.e.1) Alumni Survey (lll.e.2)
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Observations: Each measure meets, or exceeds, the established goal.

Actions:

Note:

None

These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome IlI.f

responsibility.

Klipsch School graduates will have an
understanding of professional and ethical

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me in
ethical and professional behavior.” The established goal is an average

response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me in ethical and professional behavior.” The

established goal is an average response of 3.7.

Results:
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Observations: Each measure meets, or exceeds, the established goal.

Actions: None

Note: These are indirect measures of the learning outcome. Direct measures

need to be found.
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Outcome IlI.f

responsibility.

Klipsch School graduates will have an
understanding of professional and ethical

Measure 3: The proportion of graduating seniors holding membership in at least one
professional society. The established goal is 25%.

Measure 4:

Results:

The proportion of alumni, who graduated 2 and 5 years ago, holding

membership in at least one professional society. The established goal is

25%.

Senior Exit Interview (lIl.f.3)

Alumni Survey (IIl.f.4)
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Observations: Each measure meets, or exceeds, the established goal.

Actions:

Note:

None

These are direct measures of the learning outcome.
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Outcome IlI.f

Klipsch School graduates will have an
understanding of professional and ethical
responsibility.

Measure 5:  The proportion of alumni, who graduated 2 and 5 years ago, that have
pursued, or are pursuing, licensing as a professional engineer. The
established goal is 10%.

Results:

Alumni Survey (lIl.f.5)

30%

25% + —
20% -+
15% 4 o
10%

5% D

2000 2001 2002 2003 2004

Percent Licensed

Year of Survey

Observations: This measure meets, or exceeds, the established goal.
Actions: None

Note: This is a direct measure of the learning outcome.
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Outcome lll.g

Klipsch School graduates will have the
ability to communicate effectively.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “My education prepared me in
oral communication.” The established goal is an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale

Results:

of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me in oral communication.” The established goal is an
average response of 3.7.
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Observations: This is a college-wide problem. Anecdotal evidence tells us that the

Actions:

Note:

required oral communications course (COMM 265) does not prepare the
students for the type of professional communications required in
engineering.

A college-wide review of the oral communications courses available at
NMSU is underway. If no resolution can be found, the college may begin
teaching its own service course.

These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.g

Klipsch School graduates will have the
ability to communicate effectively.

Measure 3: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “My education prepared me
for written communication.” The established goal is an average response of

4.0.

Measure 4: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me for written communication.” The established goal is
an average response of 3.7.

Results:

Senior Exit Interview (lll.g.3) Alumni Survey (lll.g.4)
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Observations: This is a college-wide problem. Anecdotal evidence tells us that the

Actions:

Note:

required written communications course (ENGL 218) does not prepare the
students for the type of professional writing required of engineers.

A college-wide review of the oral communications courses available at
NMSU is underway. If no resolution can be found, the college may begin
teaching its own service course.

These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.g

Klipsch School graduates will have the
ability to communicate effectively.

Measure 5:  Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me
with interpersonal skills.” The established goal is an average response of
4.0.

Measure 6: Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me with interpersonal skills.” The established goal is an
average response of 3.7.

Results:

Senior Exit Interview (lll.g.5) Alumni Survey (lll.g.6)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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QOutcome lll.h

Klipsch School graduates will have the broad
education necessary to understand the impact
of engineering solutions in a global and
societal context.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “My education prepared me to
understand the societal impact of engineering solutions.” The established
goal is an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale

of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me to understand the societal impact of engineering
solutions.” The established goal is an average response of 3.7.

Results:
Senior Exit Interview (lll.h.1) Alumni Survey (lll.h.2)
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Observations: We have worked with the Philosophy department to develop a new class

Actions:

Note:

(PHIL 240G) designed to address this outcome. Unfortunately, the
Philosophy department does not have the resources to handle the number
of students needing the class.

Help the Philosophy department find the resources to meet our demand.

These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome lll.i

Klipsch School graduates will have a
recognition of the need for, and an ability to
engage in, life-long learning.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me
for lifelong learning.” The established goal is an average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me for lifelong learning.” The established goal is an
average response of 3.7.

Results:

Senior Exit Interview (Ill.i.1) Alumni Survey (I11i.2)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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Outcome ll.i

Klipsch School graduates will have a
recognition of the need for, and an ability to
engage in, life-long learning.

Measure 3:  Alumni, who graduated 2 and 5 years ago, are asked how many continuing
education courses, workshops or seminars they have taken since graduating.
The established goal is an average response of 7.0.

Results:
Alumni Survey (I11i.3)
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Observations: We expect widely differing answers from the 2 year versus the 5 year
alumni. Even at one event per year, the goal is unrealistically high.

Actions: Separate the responses into 2 and 5 year alumni. Present each as a separte
measure, with different goals.

Note: This is a direct measure of the learning outcome.
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Outcome ll.i

Klipsch School graduates will have a
recognition of the need for, and an ability to
engage in, life-long learning.

Measure 4: The proportion of alumni, who graduated 2 and 5 years ago, that have
pursued, or are pursuing, graduate education. The established goal is 50%.

Results:

Alumni Survey (I11.i.4)
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Observations: We have no explanation for this failure to meet expectations. Such a
sharp drop may be a statistical artifact, due to low survey response.

Actions: Analyze the results next year very carefully and watch for a trend.

Note: This is a direct measure of the learning outcome.
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Outcome Il

Klipsch School graduates will have a
knowledge of contemporary issues.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “My education prepared me to
understand contemporary issues in engineering.” The established goal is an
average response of 4.0.

Measure 2:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale

Results:

of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me to understand contemporary issues in engineering.”
The established goal is an average response of 3.7.
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Observations: We have worked with the Philosophy department to develop a new class

Actions:

Note:

(PHIL 240G) designed to address this outcome. Unfortunately, the
Philosophy department does not have the resources to handle the number
of students needing the class.

Help the Philosophy department find the resources to meet our demand.

These are indirect measures of the learning outcome. Direct measures
need to be found.
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Qutcome lll.k

Klipsch School graduates will have the

ability to use the techniques, skills, and

modern engineering tools necessary for
engineering practice.

Measure 1: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me
for my career.” The established goal is an average response of 4.0.

Results:

Senior Exit Interview (l1l.k.1)
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Observations: This measure meets, or exceeds, the established goal.
Actions: None

Note: This is an indirect measure of the learning outcome. A direct measure
needs to be found.
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Qutcome lll.k

Klipsch School graduates will have the

ability to use the techniques, skills, and

modern engineering tools necessary for
engineering practice.

Measure 2: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)

to 5 (strongly agree), the following question: “My education prepared me in

engineering techniques and skills.” The established goal is an average

response of 4.0.

Measure 3:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My

Results:

education prepared me in engineering techniques and skills.” The
established goal is an average response of 3.7.
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Observations: Each measure meets, or exceeds, the established goal.

Actions:

Note:

None

These are indirect measures of the learning outcome. Direct measures

need to be found.
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Qutcome lll.k

Klipsch School graduates will have the

ability to use the techniques, skills, and

modern engineering tools necessary for
engineering practice.

Measure 4: Graduating seniors are asked to evaluate, on a scale of 1 (strongly disagree)
to 5 (strongly agree), the following question: “My education prepared me in
modern engineering equipment, software and tools.” The established goal
is an average response of 4.0.

Measure 5:  Alumni, who graduated 2 and 5 years ago, are asked to evaluate, on a scale
of 1 (strongly disagree) to 5 (strongly agree), the following question: “My
education prepared me in modern engineering equipment, software and
tools.” The established goal is an average response of 3.7.

Results:

Senior Exit Interview (Ill.k.4) Alumni Survey (ll1.k.5)
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Observations: Each measure meets, or exceeds, the established goal.
Actions: None

Note: These are indirect measures of the learning outcome. Direct measures
need to be found.
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5.0 Actions Taken

October 2004 - Industrial Advisory Group and Engineering Academy Meeting

The membership expressed concern at the apparent low level of ability in the areas of
statistics & probability, oral & written communications, and ethical & societal
responsibilities. The college at large has similar concerns. A task force has been formed
to make recommendations.

Several suggestions were made to reword some of the questions on the alumni survey.
These suggestions were an attempt to gain more meaningful data. Among the
suggestions:

Instead of asking how many continuing education, workshops, or seminars
the alumni have taken since graduation, ask how many in the last year, or
an annual average. Additionally, compile data on 2 and 5 year alumni
separately.

Several suggestions were made to reword some of the questions on the senior exit
interview. These suggestions were an attempt to gain more meaningful data. Among the
suggestions:

In addition to asking how many job interviews the students arranged
through the Career and Placement Office, also ask how many interviews
were arranged by other means.

Add questions to determine the number and status of any job prospects
(not just offers).

Extend the question about registered professional engineering status to include and
measure those who are working toward, but have not yet completed, the requirements.

6.0 Conclusion

Outcomes assessment of the Klipsch School undergraduate program is playing an
important part in helping to ensure that our graduate students are well prepared to meet
the demands of industry, government, and graduate degree programs. Although the
startup costs in terms of time and effort for implementation of the assessment program
were high, sustaining the assessment program is not proving to be overly time consuming
since the processes being used are sustainable and part of the day-to-day activities of the
department. The entire faculty of the Klipsch School is dedicated to continuing outcomes
assessment so that the quality of the undergraduate program remains high while allowing
the program to change to meet the rapid changes taking place in the technological
workplace.
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