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Self-Study Report
Mechanical Engineering
Bachelor of Science

California State University, Sacramento
for
EAC of ABET
Reaccreditation

BACKGROUND INFORMATION

A. Contact Information

List name, mailing address, telephone number, fax number, and e-mail address for the
primary pre-visit contact person for the program.

Susan L. Holl
Department of Mechanical Engineering

California State University, Sacramento
6000 J Street

Sacramento, CA 95819-6031
Voice mail: (916) 278-6625

Fax: (916) 278-7713
email: sueh@csus.edu

B. Program History

Include the year implemented and the date of the last general review. Summarize major
program changes with an emphasis on changes occurring since the last general review.

The Department of Mechanical Engineering at California State University, Sacramento
was established in 1958. There has been consistently strong enrollment in the
Department’s B.S. and M.S. programs with a steady increase in the last decade. The
program is designed to provide students with a strong theoretical background and
opportunities to apply their knowledge in laboratory and experiential learning settings.
There was a major change to the curriculum implemented in Fall 2009 at the time of our
last ABET evaluation. Since then there have been no major changes to the curriculum.
Minor changes include expanding elective offerings, modifying pre-requisites, and
implementing University General Education/Graduation Requirement modifications.



At the time of our 2009 ABET Accreditation visit Program weaknesses, concerns and
observations were related to effective assessment of Program Educational Objectives and
Program Outcomes. These were addressed comprehensively in the Interim Report of
June 2010 (Appendix G).

C. Options
List and describe any options, tracks, concentrations, etc. included in the program.

The title of the degree awarded by the program under review is: Bachelor of Science in
Mechanical Engineering. All students take the same program except for the choice of
six units of approved upper division electives.

D. Program Delivery Modes

Describe the delivery modes used by this program, e.g., days, evenings, weekends,
cooperative education, traditional lecture/laboratory, off-campus, distance education,
web-based, etc.

The Mechanical Engineering program is day offering only. Courses are offered
throughout the day from early morning to early evening. Most courses are offered in a
traditional face-to-face lecture and laboratory setting. Some courses are offered partially
on-line in a hybrid mode.

E. Program Locations

Include all locations where the program or a portion of the program is regularly offered
(this would also include dual degrees, international partnerships, etc.).

The program is located in Sacramento, California on the main California State
University, Sacramento campus.

F. Public Disclosure

Provide information concerning all the places where the Program Education Objectives
(PEOs), Student Outcomes (SOs), annual student enrollment and graduation data is
posted or made accessible to the public. If this information is posted to the Web, please
provide the URLSs.

The Program Education Objectives, Student Outcomes, annual student enrollment and
graduation data are available on the Department of Mechanical Engineering website.
http://www.ecs.csus.edu/wcm/me/ Additionally, other data including graduation and
retention data are compiled in the “Department Factbook™ by the Office of Institutional
Research.
http://www.csus.edu/oir/Data%20Center/Department%20Fact%20Book/Mechanical14.p
df



http://www.ecs.csus.edu/wcm/me/
http://www.csus.edu/oir/Data%20Center/Department%20Fact%20Book/Mechanical14.pdf
http://www.csus.edu/oir/Data%20Center/Department%20Fact%20Book/Mechanical14.pdf

G. Deficiencies, Weaknesses or Concerns from Previous
Evaluation(s) and the Actions Taken to Address Them

Summarize the Deficiencies, Weaknesses, or Concerns remaining from the most recent
ABET Final Statement. Describe the actions taken to address them, including effective
dates of actions, if applicable. If this is an initial accreditation, it should be so indicated.

From the 2009 ABET Accreditation visit the program weaknesses, concerns and
observations were all related to effective assessment of the Program Educational
Objectives and the Program Outcomes. These were addressed comprehensively in the
Interim Report of June 2010 (Appendix G). Assessment efforts have been continuous and
have resulted in minor modifications to pre-requisites and sequencing of courses. A
comprehensive curriculum review was completed in Spring 2015.



GENERAL CRITERIA

CRITERION 1. STUDENTS
For the sections below, attach any written policies that apply.

A. Student Admissions
Summarize the requirements and process for accepting new students into the program.

Students may be admitted to the major if they are qualified for admission to the
university. Generally, applicants will qualify for consideration for first-time freshman
admission if they meet the following requirements:

1. Have graduated from high school, have earned a Certificate of General Education

Development (GED), or have passed the California High School Proficiency

Examination;

Have a verified minimum eligibility index (see section on Eligibility Index); and

3. Have completed with grades of “C” or better each of the courses in the
comprehensive pattern of college preparatory subject requirements also known as
the "a-g" pattern (see “Subject Requirements”).

N

Some students, such as International Students, must also take the TOEFL (Test of
English as a Foreign Language) Test.

Honors Courses

Up to eight semesters of approved honors courses taken in the last two years of high
school including up to two approved courses taken in the tenth grade, can be accepted
toward students’ high school GPA (see "Eligibility Index"). Each unit (one year) of grade
“A” in an honors course will receive 5 points; grade “B,” 4 points; and grade “C,” 3
points.

Test Requirements

All Freshman applicants regardless of grade point average, must submit scores from
either the SAT or the ACT.

Subject Requirements

The California State University requires that first-time freshman applicants complete,
with grades of “C” or better, a comprehensive pattern of college preparatory study
totaling 15 units (a “unit” is one year of study in high school).



Area Subject Units

A History/Social Science 2 years Must Include one year of US History and

government
B  English 4 years
C  Mathematics*® 3 years (Algebra, Geometry, and Intermediate
algebra)
D Laboratory Science* 2 years I(;)r;e Biological, one Physical; both with a
Language other than Subject to waiver; must demonstrate
E o 2 years :
English equivalent competence
F Visual Performing Arts 1 vear Must be a year-long VPA course in a single
(VPA) y area
Selected from the above areas or other
G 1 year

College Prep Elective approved A-G courses

High school grade point average (GPA) is based on grades earned in 10th, 11th, and 12th
grade courses taken from the A-G area list above.

Eligibility Index

The eligibility index is the combination of the high school grade point average and test
score on either the American College Test (ACT) or the Scholastic Assessment Test
(SAT). The grade point average is based on grades earned during the final three years of
high school (excluding physical education and military science) and bonus points for
each C or better in approved honors courses. Up to eight semesters of honors courses
taken in the last two years of high school can be accepted. Each unit of A in an honors
course receives a total of 5 points; B, 4 points; and C, 3 points.

A CSU Eligibility Index (EI) can be calculated by multiplying a grade point average by
800 and adding the total score on the mathematics and critical reading scores of the
SAT. For students who took the ACT, multiply the grade point average by 200 and add
ten times the ACT composite score. Persons who are California high school graduates (or
residents of California for tuition purposes) need a minimum index of 2900 using the
SAT or 694 using the ACT. The University has no current plans to include the writing
scores from either of the admissions tests in the computation of the CSU Eligibility
Index.

Persons who neither graduated from a California high school nor are a resident of
California for tuition purposes, need a minimum index of 3502 (SAT) or 842 (ACT).

The CSU may offer early, provisional admission based on work completed through the
junior year of high school and planned for the senior year.
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B. Evaluating Student Performance

Summarize the process by which student performance is evaluated and student progress
is monitored. Include information on how the program ensures and documents that
students are meeting prerequisites and how it handles the situation when a prerequisite
has not been met.

The California State University, Sacramento evaluates students using a conventional A-F
(4.0 —0.0) grading system, with £ 0.3 resolution. The maximum overall Grade Point
Average (GPA) possible is 4.0.

Students are evaluated based on performance in courses. These evaluations are based on
a combination of testing, homework, class participation, written reports and oral
presentations. The responsibility for assigning course grades lies with instructor of each
course. The University maintains official student records. Transcripts are evaluated with
each student every semester during the advising process.

An incomplete grade (I) may be assigned if a student has completed a substantial portion
of the course with a passing grade and is unable to complete the course because of
reasons beyond his/her control. An “I” grade becomes an F if the remaining work is not
completed within a year.

An unauthorized withdrawal grade (WU) is assigned when a student stops attending class
and turning in work without officially withdrawing from the course. The “WU” grade is
assigned 0 grade points, so counts as an F in the student’s grade point average. The
California State University, Sacramento catalog description for the grades A through D
is:

A Exemplary achievement of the course objectives. In addition to being
clearly and significantly above the requirements, work exhibited is of an
independent, creative, contributory nature.

B Superior achievement of the course objectives. The performance is clearly
and significantly above the satisfactory fulfillment of course requirements.

C Satisfactory achievement of the course objectives. The student is now
prepared for advance work or study.

D Unsatisfactory achievement of course objectives, yet achievement of a
sufficient proportion of the objectives to that it is not necessary to repeat the
course unless required to do so by the academic department.

F Unsatisfactory achievement of course objectives to the extent that the
student must repeat the course to receive credit.

11



An overall grade point average of 2.0 is required in five areas:

total courses attempted;

Sacramento State courses attempted;

upper division courses applied to the major;

courses applied to the minor, and

courses used to complete General Education requirements.

agkrownE

Additionally the Mechanical Engineering program graduation requirements include
earning a C- or better in each major course.

In computing grade point averages the first grade assigned in any course that is repeated
is excluded from the calculation. The second, and any subsequent grades, are included in
the grade point average.

The five year mean GPA for students graduating with a B.S. in Mechanical Engineering
is 2.97. This is similar to the College mean GPA for all B.S. students of 2.98 and is
slightly lower than the University mean GPA at graduation of 3.08.

C. Transfer Students and Transfer Courses

Summarize the requirements and process for accepting transfer students and transfer
credit. Include any state-mandated articulation requirements that impact the program.

The responsibility for ensuring that entering transfer students meet CSU, Sacramento
requirements belongs to the Admissions and Records Office. The Mechanical
Engineering program is required to accept any student who meets admissions criteria.
Policies and procedures for admission of transfer students, and acceptance of transfer
credit for courses taken elsewhere are developed by the department and implemented and
enforced by the University’s Articulation Office.

In cooperation with the University’s Articulation Office, the Mechanical Engineering
department maintains articulation agreements with most of the community colleges in
northern and central California. These agreements list specific lower division preparation
required for our major and convey to faculty, counselors and students, precise
information about courses which may be identified as acceptable equivalents of CSUS
courses. Each articulated course has been reviewed for topical coverage, content and
rigor by subject area University faculty or designees, and has been approved as
comparable to the corresponding CSUS course. Equivalencies are determined by state-
wide articulation agreements, catalog descriptions, textbooks employed and detailed
material that describes course content. The Admissions and Records Office follows
articulation agreements for individual courses requested by each community college (CC)
in California and the Mechanical Engineering Department. The faculty member
responsible for a particular major course review an articulation request submitted to the
Department chair. The chair forwards the Department’s recommendations to the Dean
and then to the Articulation Officer, who notifies the CC of the final decision.

12



The University’s full-time articulation officer works with University faculty and transfer
institutions to maintain these agreements. The College has also developed programmatic
articulation agreements with the main transfer institutions. In these agreements a series
of specified courses are accepted as a package that fulfills the entire lower division
requirement in the major.

In addition to the stated articulation agreements, the department chair has the final
responsibility in accepting individual courses offered by students transferring from other
schools.

Most of our students transfer some credits from either community colleges or other four
year institutions. These students are successful in passing their courses in their first
semester in the Mechanical Engineering program. This indicates that our mechanism of
transfer credit evaluation is effective.

Lower division transfer requirements:

Generally, applicants will qualify for CSU admission consideration as a lower-division
transfer student if they have a grade point average of at least 2.0 (C or better) in all
transferable units attempted.

1. Will meet the freshman admission requirements (grade point average and subject
requirements) in effect for the term to which they are applying; or

2. Were eligible as a freshman at the time of high school graduation except for
missing college preparatory subject requirements, have been in continuous
attendance in an accredited college since high school graduation, and have made
up the missing subject requirements with a 2.0 or better GPA.

Upper division transfer requirements:

Generally, applicants will qualify for consideration for upper-division transfer admission
if they meet all of the following requirements:

1. The have a grade point average of at least 2.0 (C or better) in all transferable units
attempted,;

2. They are in good standing at the last college or university attended; and

3. They have completed at least sixty (60) transferable semester (90 quarter) units of
college level coursework with a grade point average of 2.0 or higher and a grade
C or better in each course used to meet the CSU general education requirements
in written communication, oral communication, critical thinking, and quantitative
reasoning, e.g. mathematics.

The 60 units must include at least 30 units of courses, which meet CSU general education
requirement including all of the general education requirements in communication in the
English language (both oral and written) and critical thinking and the requirement in
mathematics/quantitative reasoning (usually 3 semester units) OR the Intersegmental

13



General Education Transfer Curriculum (IGETC) requirements in English
communication and mathematical concepts and quantitative reasoning.

D. Advising and Career Guidance

Summarize the process for advising and providing career guidance to students. Include
information on how often students are advised, who provides the advising (program
faculty, departmental, college or university advisor).

Curricular Advising

The University offers a mandatory comprehensive New Student Orientation program for
both freshmen and transfer students prior to the students enrolling in courses. During the
New Student Orientation program students are introduced to the University and its
requirements. The Department provides an introduction to the Mechanical Engineering
program as well as a meeting with department faculty for curricular advising. Each
student receives a copy of the Mechanical Engineering B.S. roadmap (Figure 1-1), which
sets out a typical course sequence that would assure graduation in four years. The
roadmap includes all prerequisite information and is a useful advising tool for planning
the student’s career. Additionally each student receives program specific material
including an Advising Plan that is specific to their situation.

Most Freshmen are admitted for Fall enrollment; they attend mandatory New Student
Orientation in the summer prior to their first semester. In addition to the major advising
provided by the Mechanical Engineering faculty, freshmen and sophomores are required
to participate in University level advising each of their first four semesters. These
sessions are individual meetings held in the University Academic Advising Center;
discussion topics focus on helping with student success in managing their transition to the
University, understanding general University requirements and other issues associated
with success at the University.

Since 1993 the University has used a computerized registration system. In Fall 2007 a
new comprehensive system, MySacState, was brought on line. This system provides
students with information about their registration status and advises them of any holds
that have been placed on their account that prevents them from registering for classes.
The system allows the Mechanical Engineering Department to prevent students from
registering until they have met with a major advisor.

Major advising is done by Mechanical Engineering Department faculty. Each incoming
student in the Department of Mechanical Engineering meets with a faculty member for an
introductory advising session at New Student Orientation. All Mechanical Engineering
majors are required to meet with a faculty advisor for a formal advising session every
semester. Advising months are designated as April, for planning the Fall semester
courses, and October, for planning Spring semester courses. A registration hold is placed
on each student’s account ensuring that each student in the major sees an academic
advisor. In addition to email and posted advising notices, students are notified of the
hold on their MySacState page. Students cannot enroll in courses until the hold is

14



removed after their mandatory major advising session. To facilitate the advising process
a web-based appointment system is used in which students can see all available
appointments and select which is most convenient. Students receive timely notice
reminding them of the advising process. First, “Advising Reminder” notices are sent by
e-mail in September and again in February. Additionally, “Mandatory Advising
Reminder” notices are posted in prominent locations throughout the College’s buildings
prior to and throughout the advising period.

Advising meetings typically include review of the student’s past progress, current status
and anticipated courses for the upcoming semester, a plan to complete the BS in
Mechanical Engineering program semester-by-semester through to graduation, status of
the student’s satisfaction of GE requirements and all other University requirements.
Students are encouraged to apply for graduation when they are within one year of
completing the program. Advising discussions may also include overall career goals
including internship and study-abroad possibilities. A long-range plan through the
student’s final semester is always developed with a focus on career and graduate school
opportunities as the student nears graduation.

Students meet all Program Outcomes and ABET requirements by taking the required
courses in the Mechanical Engineering curriculum. Each student is required to take six
units of upper division ME electives in their final year. The BS in Mechanical
Engineering Roadmap (Figure 1-1) contains the recommended sequencing of the major
courses and always includes the most recent curriculum changes. Copies of the roadmap
are available on the Mechanical Engineering department web page, in the department
office and at student advising sessions. At the end of each formal advising session, the
student’s advisor updates the “Advising Plan” (Figure 1-2) through to graduation, checks
the student’s Academic Requirements page on the University records system noting any
additional requirements, and updates the “Graduation expected” date. The student is
emailed a copy of the updated “Advising Plan” and a copy is retained in the student’s
Department e-file.

All mechanical engineering students follow a modified University GE pattern
(Figurel-3). General Education (GE) advising is provided to new students during the
University’s orientation sessions that are held before the semester starts. Students are
encouraged to use the “drop in” University Academic Advising Center for additional help
with GE, however all faculty have access to the University records system where
progress in meeting each specific University and major requirement is displayed.
Students are encouraged to track their progress toward completion of all degree
requirements using the Progress to Degree meters and the Academic Requirements page
in the MySacState system.

If a student is currently majoring in another subject, or has unclassified status, and wants
to major in Mechanical Engineering, an appointment with the Department Chair is
required. The Change of Major form (Figure 1-4) and all the other Mechanical
Engineering advising materials are discussed, an Advising Plan is made and the Change
of Major form signed by the Department Chair. It is the Department Chair’s

15



responsibility to review the student’s records and make a final decision regarding
acceptance into the Mechanical Engineering program. The student is responsible for
submitting the signed Change of Major form to the Registrar.

Avrticulation Agreements between CSUS and most community colleges and some
universities in California are used in the evaluation of transfer student credits. Much of
this information can be found at www.assist.org. For college courses that have not been
articulated, the chair, with assistance from faculty as needed, determines equivalency on
a case-by-case basis.
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M.E. PROGRAM

Total Units: 122
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Figure 1-1 Mechanical Engineering Roadmap (front)
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{

Mechanical Engineering Course Titles

J

(

Mechanical Engineering Electives

Course Course Title Course Course Title
CHEM 1E General Chemistry for Engineers ME 114 Vibrations
PHYS 11A General Physics: Mechanics ME 115 Dynamics of Machinery and Multi-Body Systems
PHYS 11C General Physics: Electricity and Magnetism ME 121 Solar Thermal & Energy Storage Systems
MATH 30 Calculus I ME 122 Geo-Thermal & Bio-Energy Systems
MATH 31 Calculus IT ME 123 Wind, Hydro and Ocean Energy
MATH 32 Calculus ITT ME 136 Numerical Control Programming
'H 45 i ti i " - .
MATH# - D'fferﬂ("‘al ﬁqua“(:lz DD ME 137 Product Design for Manufacturing & Automation
ENGR 6 ngineering Graphics and C
£ .g = P = ME 140 Introduction to Motors and Actuators
ENGR 17 Circuit Analysis P =
- ME 141 Introduction to Tolerance Analysis
ENGR 30 Analytic Mechanics: Statics .
= A = ME 143 Vehicle Dynamics & Design
ENGR 45 Engineering Materials ME 5 Turb hi Desi
ENGR 110 Analytic Mechanics: Dynamics - bbbt - i s
ENGR 112 Mechanics of Materials ME 154 Alternative Energy Systems
ENGR 124 Thermodynamics ME 155 Gas Dynamics
ENGR 132 Fluid Mechanics ME 156 Heating and Air Conditioning Systems
ME 37 Manufacturing Processes ME 173 Application of Finite Element Analysis
ME 105 Introduction to Technical Problem Solving ME 176 Product Design and Pro/Engineer
ME 108 Professional Topics in Mechanical Engineering ME 177 3-D Parametric Modeling
ME 116 Machinery Design I ME 182 Introduction to Composite Materials
ME 117 Machinery Design II ME 184 Corrosion and Wear
__ME126 Heat Transfer ME 186 Fracture Mechanics in Engineering Design
ME 128 Thermal-Fluid Systems ME 196T Introduction to Test Automation
ME 138 Concurrent Product and Process Design ME 196A Motion & Dynamic Analysis of Solid Modeling
~ ME171 Modeling & Simulation of Mechatronics & Control Systems ME 196B Engineering System Approach to Product Design
ME 172 Control System Design ME 196C o Progs e Mschilcal B A
ME 180 Mechanical Properties of Materials - -
— . See Department Chair for other approved electives
ME 190 Project Engineering 1 -
ME 191 Project Engineering I

Figure 1-1 Mechanical Engineering Roadmap (back)




Plan:
ID:
current email:

If you have trouble registering for the courses you are advised to take please email Laura O’Neill in the
ME office (RVR 4024), loneill @csus.edu. Send your name, your student ID, the names and sections of
the courses you are trying to get and the 5 digit course call number for each.

Advisor Courses Advised Courses Taken

Summer 2014

Fall 2014

Spring 2015

Summer 2015

Fall 2015

Spring 2016

Summer 2016

Fall 2016

Spring 2017

Summer 2017

Fall 2017

Spring 2018

Graduation expected:

Advisor Comments:

Figure 1-2 Mechanical Engineering Advising Plan
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General Education/Graduation Engineering Worksheet
For ME Students Beginning Fall 2014 and Later

Academic Advising, Lassen 1012

Name: I Student ID: l

‘ NEED

A grade of C- or

3 UPPER
WHERE DIVISION

better is required”] COURSE UNITS  TAKEN _ COURSES
A. BASIC SUBJECTS (9 units) , Example COMS 4 3
Al. Oral Communication (3 units) | I |_1
A2. Written Communication (3 units) | ] u
A3. Critical Thinking (3 units) | Met by Major Requirements I M

B. PHYSICAL UNIVERSE & ITS LIFE FORMS (12 units)

B1. Physical Science (3 units) | Met by Major Requirements

B2. Life Forms (3 units) |

B4. Quantitative Reasoning (3 units) | Met by Major Requirements

B5. Additional Course to total 12 units | Met by Major Requirements

C. THE ARTS AND HUMANITIES (12 units)

C1. Introduction to Arts (3 units)

C2. Introduction to Humanities (3 units) |

C. Arts or Humanities |

Second Semester Composition (3 units) | ENGL 20 at CSUS

D. THE INDIVIDUAL & SOCIETY (12 units)

D. Social Sciences (3 units)

D. ME 108/ME 191 (3 units) | Met by Major Requirements

D. American Institutions (6 units) | U.S. History

| U.S. Const/California Govt

HIREg Ry EENe

E. UNDERSTANDING PERSONAL DEVELOPMENT (3 units)

| Met by Major Requirements

L ooot oton ouon e
X |[0OXO {0000 (D000 |000

g

Race and Ethnicity in American Society|

| The Race and Ethnicity in American Society

and Writing Intensive Requirements can

Writing Intensive |

overlap with GE areas.

WPJ or Equivalent |

Figure 1-3 General Education for Mechanical Engineering Students
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Change of Major Request Form
College of Engineering and Computer Science

Student Name: Student ID:
Address: Phone Number:
Overall GPA:

What is your current major?

Select your requested Pre-major or Major:

[] Civil Engineering [] Pre-Construction Management
[] Computer Engineering [] Construction Management
[[] Pre-Computer Science [] Electrical & Electronical Engineering
[[] Computer Science [[] Mechanical Engineering
Student Signature: Date:

Department/Program Recommendation

[] Approved Change to: Comments:

[] Deny Request (see comments)

By: Date:

Department Chair/Program Coordinator

Figure 1- 4 Change of Major Form
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Career Guidance

Career advising is available from a number of sources. First, faculty advisers are available to
discuss their advisees’ career plans and career goals are always a topic of discussion at each
advising meeting. More formally the college and the campus offer extensive resources for
students. ECS Career Services with information about jobs, resumes, career planning, and other
aspects of building a career. The University Career Center offers similar resources and provides
workshops, career advising, and systems designed to help students evaluate their strengths and
highlight their interests. Career fairs with regional and national employers are held at least twice
a year, seminars by local industry leaders are presented throughout the semester, and students
receive weekly updates on job/career opportunities via email.

The Mechanical Engineering program offers ME 194 — Career Development in Mechanical
Engineering every semester. This course is taught by a mechanical engineering industry
professional and provides the foundation for professional development. Additionally, a
“Professional Development in Engineering and the Sciences” seminar series is offered each
Spring co-sponsored by the College and the University Career Center.

The Mechanical Engineering department routinely schedules thesis and project presentations
open to all students and interested parties, as well as colloquia offered by experts from regional
industry and other universities. Students are also encouraged to join the student sections of the
professional engineering societies and to attend professional chapter meetings of the ASME,
SAE, AIAA, ASHRE, SME, and SWE. Additionally, local clubs that focus on specific interests,
such as Competitive Robotics, provide opportunities for professional growth.

E. Work in Lieu of Courses

Summarize the requirements and process for awarding credit for work in lieu of courses. This
could include such things as life experience, Advanced Placement, dual enrollment, test out,
military experience, etc.

The Mechanical Engineering Program does not award credit for work in lieu of courses except in
the case of Advanced Placement tests.

Credit for Advanced Placement tests is granted according to campus standards which are
described in the University Catalog. The tests applicable to courses in the major are as follows:

AP Exam Score required Course Equivalency
Calculus A/B 3,40r5 Math 30
Calculus B/C 3,40r5 Math 30 & 31
Chemistry 3,40r5 Chem 1E
Physics C Mechanics 4or5 Physics 11A
Physics C Electricity/Magnetism 40r5 Physics 11C
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F. Graduation Requirements

Summarize the graduation requirements for the program and the process for ensuring and
documenting that each graduate completes all graduation requirements for the program. State
the name of the degree awarded (Master of Science in Safety Sciences, Bachelor of Technology,
Bachelor of Science in Computer Science, Bachelor of Science in Electrical Engineering, etc.)

The Bachelor of Science in Mechanical Engineering requires that students complete 122
semester units of major and General Education/University requirements. The major consists of
15 units of Mathematics, 4 units of Chemistry, 8 units of Physics, 15 units of lower division
engineering courses, 50 units of upper division engineering courses, and a General Education
program which includes an additional 6 units of written and oral communication, 3 units of Life
Science, 21 units of Arts, Humanities and Social Science, and University Graduation
Requirements. The MySacState system tracks each of these requirements.

After the student has completed 85 semester units an application to graduate may be made. In
order to officially graduate, each student must apply to graduate and all major requirements are
checked by the Department Chair at the time the application is approved at the Department level.
Before the degree is awarded a graduation evaluator must make sure that all University
requirements are met. If the graduation evaluator finds any deficiencies the student is notified.
Notification occurs soon enough before graduation so that the student may take corrective action
to ensure all requirements will be met by the end of the final semester. . Once grades are
available at the end of the student’s final semester, successful completion of all degree
requirements is verified. When the Registrar is notified that a student has satisfactorily
completed all requirements for the degree is posted to the student’s transcript and a diploma is
awarded.

G. Transcripts of Recent Graduates

The program will provide transcripts from some of the most recent graduates to the visiting team
along with any needed explanation of how the transcripts are to be interpreted. These
transcripts will be requested separately by the team chair. State how the program and any
program options are designated on the transcript. (See 2015-2016 APPM, Section 11.G.4.a.).

Transcripts will be available for review.
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CRITERION 2. PROGRAM EDUCATIONAL OBJECTIVES
A. Mission Statement

California State University, Sacramento Mission Statement

The mission statement of Sacramento State recognizes the role of the university within the greater
Sacramento region and California. The educational objectives of the Mechanical Engineering
program were developed to be in support of that mission and in support of the needs of the
community. The mission statement of the University, listed below, can be found on the University
webpage at http://www.csus.edu/universitystrategicplan

Mission
As California’s capital university, we transform lives by preparing students for
leadership, service, and success

Vision
Sacramento State will be a recognized leader in education, innovation, and engagement.

Values
e Student Success
Scholarship, Research, and Creative Activity
Diversity and Inclusion
Community Engagement
Innovation
Integrity and Accountability

California State University, Sacramento is an integral part of the community, committed
to access, excellence and diversity.
http://www.csus.edu/universitystrategicplan August 28, 2014

B. Program Educational Objectives

List the program educational objectives and state where these can be found by the general
public.

Program educational objectives are broad statements that describe what graduates are expected to
attain within a few years of graduation.

The Mechanical Engineering program will prepare graduates who:

1. Will enter professional employment and/or graduate study in the following areas of
mechanical engineering practice: machine design, thermal and fluids systems, materials,
and manufacturing;

2. Will use knowledge of the principles of science, mathematics, and engineering, to
identify, formulate, and solve problems in mechanical engineering;
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3. Will apply creativity in the design of systems, components, processes, and/or experiments
and in the application of experimental results, working effectively on multi-disciplinary
teams;

4. Will communicate effectively through speaking, writing, and graphics, including the use
of appropriate computer technology;

5. Will use their understanding of professional, ethical, and social responsibilities, the
nature and background of diverse cultures, and the importance of life-long learning in the
conduct of their professional careers.

The objectives describe the features that are considered important in an outstanding education in
Mechanical Engineering.

C. Consistency of the Program Educational Objectives with the Mission
of the Institution

Describe how the program educational objectives are consistent with the mission of the
institution.

The program educational objectives are consistent with the University Mission, ” As
California’s capital university, we transform lives by preparing students for leadership,
service, and success.”

The University has also adopted the following
Sacramento State Baccalaureate Learning Goals for the 21° Century:

e Competence in the Disciplines: The ability to demonstrate the competencies and
values listed below in at least one major field of study and to demonstrate
informed understandings of other fields, drawing on the knowledge and skills of
disciplines outside the major.

¢ Knowledge of Human Cultures and the Physical and Natural World through
study in the sciences and mathematics, social sciences, humanities, histories,
languages, and the arts. Focused by engagement with big questions,
contemporary and enduring.

¢ Intellectual and Practical Skills, Including: inquiry and analysis, critical,
philosophical and creative thinking, written and oral communication, quantitative
literacy, information literacy, teamwork and problem solving, practiced
extensively, across the curriculum, in the context of progressively more
challenging problems, projects, and standards for performance.

e *Personal and Social Responsibility, Including: civic knowledge and
engagement—Iocal and global, intercultural knowledge and competence, ethical
reasoning and action, foundations and skills for lifelong learning anchored
through active involvement with diverse communities and real-world challenges.
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e **Integrative Learning, Including: synthesis and advanced accomplishment
across general and specialized studies.

All of the above are demonstrated through the application of knowledge, skills, and
responsibilities to new settings and complex problems.

*Understanding of and respect for those who are different from oneself and the ability to work
collaboratively with those who come from diverse cultural backgrounds.

** Interdisciplinary learning, learning communities, capstone or senior studies in the General
Education program and/or in the major connecting learning goals with the content and practices of
the educational programs including GE, departmental majors, the co-curriculum and assessments.

Together the University Mission and the Baccalaureate Learning Goals (BLGs) inform
the Mechanical Engineering Program Learning Objectives. The mission of providing a
transformative learning experience “by preparing students for leadership, service and
success” and the BLGs including competency in the major discipline and significant
breadth and depth in an integrative manner are consistent with all of the specific
Mechanical Engineering Program Objectives.

By preparing students to “enter professional employment and/or graduate study” and to
use their understanding of professional, ethical, and social responsibilities, the nature and
background of diverse cultures, and the importance of life-long learning in the conduct of
their professional careers.” the program offers individuals the opportunity to realize their
highest aspirations. By preparing students to “use knowledge of the principles of science,
mathematics, and engineering, to identify, formulate, and solve problems in mechanical
engineering” the program emphasizes the development of critical thought processes and
by preparing students to “apply creativity in the design of systems, components,
processes, and/or experiments and in the application of experimental results” the
program emphasizes the acquisition and synthesis of knowledge. Finally, by preparing
students to “communicate effectively through speaking, writing, and graphics, including
the use of appropriate computer technology”, “to work effectively on multi-disciplinary
teams” and to “use their understanding of professional, ethical, and social responsibilities,
the nature and background of diverse cultures, and the importance of life-long learning in
the conduct of their professional careers"” the program enables graduates to become active
and involved citizens for the good of the individual and society.

The program educational objectives are also consistent with ABET educational criteria.
The objectives provide for educating students to be able to conduct engineering work
(analysis and design) in a professionally responsible and ethical manner, and to be able to
communicate the results of their work to all stakeholders
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D. Program Constituencies

List the program constituencies. Describe how the program educational objectives meet the
needs of these constituencies.

Constituencies of CSU, Sacramento’s undergraduate Mechanical Engineering Department are:

e Prospective students

e Students

e Graduates of the program

e Graduate schools

e Employers hiring our graduates
e Local industry and community
e Faculty

e Industry Advisory Council.

E. Process for Review of the Program Educational Objectives

Describe the process that periodically reviews the program educational objectives including how
the program’s various constituencies are involved in this process. Describe how this process is
systematically utilized to ensure that the program’s educational objectives remain consistent
with the institutional mission, the program constituents’ needs and these criteria.

The Mechanical Engineering Department began developing the program educational objectives
in the 2000 — 2001 academic year. These objectives were developed through a series of faculty
meetings, meetings with industry, and employer interviews. The objectives were also written to
be consistent with the mission of the university and the criteria specified by ABET.

The faculty established the initial department objectives through a series of departmental
meetings in which the overall program goals were discussed. These initial objectives were
reviewed by the Mechanical Engineering Industrial Advisory Committee (IAC) to obtain the
perspective of industry representatives and alumni of the program. The process used to develop
the initial objectives and program outcomes is shown in Figure 2-1.
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Outcomes

Program
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Department
Mission

University
Mission

Figure 2-1: Objectives and Outcomes Development Plan

Course

Qutcomes

College
Mission

In 2003, a strategic planning committee was formed of Mechanical Engineering faculty and the
IAC. The goal of this committee was to establish a long range plan for the department including
reviewing and updating the program outcomes and objectives. The long range plan established
for achieving the program objectives and beyond is shown in Figure 2-2.

Student State of Art
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Faculty Freshman \
Industry ¢ Mentoring * Expand Space Web Site »
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ermal
Tutoring 44— Materials High School Ay
; \ Al » Upgrade PC’s stc.  Counsel lors
- Capability List
- Socialization EM » Survey
Seniors E - v— Infrastructure F A
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. « D Pl = <« »Top 20 School
Research Co-op >
- Tutering A Design
Workshops Student - Endowment
Scholarly 4,/ Joint Programs i Consulting vi
Activities ! Modify Grads
/ ‘With Other *  Curriculum Parents
Schools Foundation
- Training 4 ¥ Specialty Grants » y )
Programs ¥ L P, FundRaising
Curriculum »
Quality Innovative Increase Atumni
Teaching Programs Scholarships Industry

Figure 2-2. Long-Range Plan for Mechanical Engineering Program
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The program educational objectives are periodically reviewed through several different
methods involving as many of the constituencies as possible. These methods include alumni
surveys, employer visits, program assessment, faculty reviews, and graduating senior exit
interviews. The primary method for assessing the program objectives is to connect the
objectives to the student outcomes by assessing each student outcome at multiple points in
the curriculum. The process of assessing achievement of the student outcomes allows for
assessment of the program educational objectives. In addition to these assessment tools we
also solicit feedback from our Industrial Advisory Committee. Table 2-1 shows the
constituencies, methods and timeframe for evaluation.

Table 2-1: Methods for Assessing Program Objectives

Constituency Specific Group Timeframe Method
Students Graduating Seniors | Every Semester Exit Interviews
Alumni Out Five Years Every five years Survey

IAC members Every Semester Meetings
Faculty Full time faculty Every Semester Meetings
Employers Industry Site Visits | Every Year Meetings

IAC members Every Semester Meetings

The first method for assessing the program objectives is through exit interviews for graduating
seniors. The students are asked the following questions:

What are the things you like about the ME program?

What are the things would like to change about the ME program?

What course did you find to be the most useful? Why was this course the most useful?
What course or courses would you like to change? What are the changes you would like
to see?

5. Do you feel prepared to go into industry and develop new technology? Explain

6. Do you feel your education is complete? Please explain.

7. How do you plan to keep yourself current?
8

9.

1

PohdE

Are you taking a permanent job? If so, where will you be working?
Are you going to grad school?
0. Do you have any other comments?

Additionally each graduating senior is asked to complete a survey related to the learning
outcomes. The survey is presented in Appendix E.

The results of the Graduating Senior exit interview and survey are reviewed by the Mechanical
Engineering faculty and the IAC. Programmatic and curricular adjustments are made based on
recommendations from the faculty and IAC after the data are discussed.

The alumni are surveyed every five years as part of both the assessment process. Both the
learning outcomes and the program objectives are evaluated. Appendix E shows a sample of the
questions asked on the alumni survey. The responses to the survey are compiled by the
University office of institutional research and made available to the faculty. The faculty and IAC
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review the results and use the data to improve the program and specific components of the
curriculum.

Visits to local industry in which ME graduates are employed are conducted every year. During
these visits, a faculty groups meet with industry professionals some of whom are graduates of
our program. Both alumni and managers with responsibility for hiring are present at the
meeting. The employers are asked a set of questions, listed below, and their responses are
recorded and transcribed for faculty review. As the answers are given, additional follow-up
questions are asked with regard to specific aspects of the program.

1) What CSUS learning experiences were most valuable to you in your career?

2) What knowledge and skills that you acquired during your education have you used
most?

3) What knowledge do you use the least?

4) What do you wish you had learned in school but did not?

5) What are the emerging and expanding fields in mechanical engineering and
mechanical engineering technology?

6) What critical skills and knowledge will mechanical engineers need for the future?

7) For Managers: What are the strengths and what are the weaknesses of graduates of the
ME program?

Additional employer and alumni surveys are conducted at our annual Mechanical Engineering
Evening with Industry (see Appendix E).

Finally, faculty keep an ongoing dialog with both the students and the members of the Industry
Advisory Committee. The students are regularly engaged in discussions about the program both
individually and in group settings. Faculty meet with the IAC every semester to discuss the
program. IAC members work with faculty to address specific issues with regard to the program
such as improving the senior project, incorporating safety and ethical issues, and developing new
electives. Additionally, the long range strategic plan for the department is evaluated annually..
The students and IAC members interact as well through IAC participation in the senior project
reviews; seminars given by IAC members on engineering careers; and a social events such as the
“Homecoming” and “Evening with Industry”.

30



CRITERION 3. STUDENT OUTCOMES

A. Student Outcomes

List the student outcomes for the program and indicate where the student outcomes are
documented. If the student outcomes are stated differently than those listed in Criterion 3,
provide a mapping to the (a) through (k) Student Outcomes.

Student learning outcomes describe what students are expected to know and be able to do by the
time of graduation. These outcomes relate to the skills, knowledge, and behaviors that students
acquire as they progress through the program. The student learning outcomes required by ABET
and assessed in Mechanical Engineering are:

a. An ability to apply knowledge of mathematics, science, and engineering

b. An ability to design and conduct experiments, as well as to analyze and interpret data

c. An ability to design a system, component, or process to meet desired needs within

realistic constraints such as economic, environmental, social, political, ethical, health and

safety, manufacturability, and sustainability

An ability to function on multidisciplinary teams

An ability to identify, formulate, and solve engineering problems

An understanding of professional and ethical responsibility

An ability to communicate effectively

The broad education necessary to understand the impact of engineering solutions in a

global, economic, environmental, and societal context

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

J- A knowledge of contemporary issues

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

Se oo

The Mechanical Engineering Department involves all identified constituencies except
prospective students and graduate schools in our assessment of the effectiveness of our program.
Program outcomes were established with input from faculty, students, graduates, employers and
the IAC . We continue to solicit input from these constituencies to monitor and refine these
outcomes.

Assessment of our curriculum began over 20 years ago and was originally focused mainly on
course based assessment with course outcomes linked to programmatic outcomes. Reviewing,
updating, and revising the Mechanical Engineering curriculum always begins with assessing
specific program objectives and learning outcomes. The program objectives and learning
outcomes were developed and have been updated over the years through a series of department
meetings, meetings with alumni, industry employer visits, meetings with the department’s
Industry Advisory Committee and evaluating the results from our graduating senior exit
interviews and alumni surveys.
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Outline of Assessment Process

The sequence of steps in the assessment process are:

i. Evaluate objectives, and learning outcomes

Ii. Evaluate performance criteria and measurement metric for each learning outcome and
identify the courses that support the outcome.

iii. Identify assessment tools and provide data relevant to each learning outcome

iv. Assess achievement of program goals and learning outcomes

v. ldentify problem areas and develop strategies for improving student achievement of
learning outcomes

vi. Implement strategies targeted at improving specific learning outcomes and assess the
effectiveness of the changes

vii. Reassess objectives and learning outcomes and continue the process

The Mechanical Engineering Educational Objectives were updated prior to the last ABET review
cycle. In conjunction with a California State University system-wide mandate to reduce the units
in all curricula the Mechanical Engineering faculty completed a major curriculum revision that
was implemented in Fall 2009. As part of the process the Program Learning Objectives and
Program Outcomes were updated based on the responses from the faculty and IAC to the
following questions:

e If you were hiring a Mechanical Engineer for your own company in your area of
expertise, what attributes would you consider to be the most important?

e What would you want to see from the student before you offered him/her a job?

e How would you want to verify the student actually had the attributes you
wanted?

The results were used to create key outcomes on which to focus a direct assessment plan
consistent with the program Student Outcomes. The areas that were identified were:

a. Documentation — the student must be able to write a coherent technical report (e.g. lab,
analysis, test, etc.), they must be able to create and understand an engineering drawing
(e.g. machine drawing, process diagram, schematic, etc.), and they must be able to create
and understand a technical graph/illustration/diagram.

b. Expertise in Technology — the students must be able to demonstrate competence (i.e.
understand and apply key concepts) in dynamics and statics; thermodynamics, heat
transfer, and fluids; manufacturing and mechanical design; and have an understanding of
other engineering disciplines and technology tools.

c. Design — the student must be able to solve an open-ended design problem.

d. Teamwork — the student must be able to work in teams and demonstrate the ability to
delegate responsibilities, communicate requirements, and interact with teammates.

e. Professional Practice — the students will demonstrate an understanding of the necessity
for continuing education and an understanding of the engineering code of ethics.

An assessment plan was established to monitor these key areas and the outcomes they represent.
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B. Relationship of Student Outcomes to Program Educational

Objectives

Describe how the student outcomes prepare graduates to attain the program educational
objectives.

The Mechanical Engineering program will prepare graduates who:

1.

Will enter professional employment and/or graduate study in the following areas of
mechanical engineering practice: machine design, thermal and fluids systems, materials,
and manufacturing;

Will use knowledge of the principles of science, mathematics, and engineering, to
identify, formulate, and solve problems in mechanical engineering;

Will apply creativity in the design of systems, components, processes, and/or experiments
and in the application of experimental results, working effectively on multi-disciplinary
teams;

Will communicate effectively through speaking, writing, and graphics, including the use
of appropriate computer technology;

Will use their understanding of professional, ethical, and social responsibilities, the
nature and background of diverse cultures, and the importance of life-long learning in the
conduct of their professional careers.

The relationship between the student outcomes and the program objectives are listed below in
Table 3-1.

Table 3-1: Relationship Between Student Outcomes and Objectives
Student Outcomes
Program |a |b |c |d |e |f |g |h |1 |] |k
Objectives
1 X | X[ X[ X[ X|X]|X X
2 X[ X | X |X|X X
3 X | X[ XX
4 X X
5 X | X | X

The curriculum is designed to meet the student outcomes stated with courses designed as a
coherent portion of the comprehensive whole. The student outcomes are supported on a course
by course basis with each course in the Mechanical Engineering curriculum designed to produce
the programmatic student outcomes identified in the Outcomes/Course matrix in Table 3-2.
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Table 3-2. Courses Contributing to Program Student Outcomes

S%{Ei}qg E6 |ME37 |E30|E45 [E17 | E110 | E112 |ME 116 [ME 105 |ME 108|E124 | E132 |ME 117 |ME 138|ME 171| ME180 [ME172 |ME 126 |ME128 |ME190 [ME 191
a | | |D|/D|D|D|D| D D D|D|M| D |D|D|DM/|DM| M M M M
b - - -|{D|-| |- - - - - | D] - - - | bIM - - M M
c | | - I I I - |D|D| D - D DM | - - |DIM| M
d | I (DIl |-]1]-1]D | - - D - D | DIM - M M |DIM| M
e | D|I |D|D|D]| D D D|D|D|D|D|D|DM/|DM| M M M M
f I - I I D|D|1I | D - - | DIM D D
g | D|{I|-|]1|D]|]D | D|-|D| D - D | DM |DM|DM| M D M
h - D | - - - D D M
i - - {1 |-|1 D] D I D|D|D| D - - | b/IM | DIM D D
j - - -|-|-1-|D D | -]1 - - - - - M - |[DIM| M
k | - [ I D| D D D|D|M| D |D|D|DM/|DM| M M M M

| = Introduced, D = Developed and Practiced with feedback,
M = Demonstrated as Mastery level appropriate for graduation

Documentation

Information for review of all Student Outcomes will be available. The materials are organized
by course. Starting with a specific course, one can access the syllabus, sample work of the
students, exams, and homework assignments. This information will be available for the visiting
team in a hard copy format and soft copy (electronic). The materials are also organized by
student outcomes that lead to the courses that contribute to the outcome in questions. This
information will also be available in a hard copy format and soft copy (electronic).

The assessment plan was developed in 2008 to focus on the key areas discussed in Section 3 A
above. The plan utilized direct and indirect assessment methods to evaluate the learning
outcomes at the course level. The assessment plan was reviewed after the ABET visit in 2009
and updated in 2010 to evaluate student outcomes and programmatic objectives at the program
level.

Methods

The student outcomes are assessed using a variety of methods. The direct assessment methods
include:
1. Evaluation of project documentation for the senior project classes.
Senior project reports for ME 190 and ME 191 are evaluated using a standardized rubric.
The reports are evaluated for composition, technical content, and completeness. In
addition, the design drawing packages within the senior project reports are evaluated.

2. Evaluation of senior project presentations.
The Senior Project Showcase is held every semester. At the Showcase the ME 190
students present their project designs with a poster display and the ME 191 students
present their hardware and test results. All ME 190 and ME 191 groups have a formal
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presentation. The senior project presentations are evaluated by students, faculty and
industry representatives. The evaluations are based on content, presentation material, and
teamwork.

3. Evaluation of technical competence using targeted assignments in key classes.
Student outcomes are evaluated at multiple places in the curriculum. Evaluations are
used to ensure that student outcomes are mastered at the time of graduation.

4. Data from the FE exam.

Indirect assessment methods include:
1. Graduating senior, industry, and alumni surveys.
2. Targeted surveys of students at different levels of the program.
3. Interviews with local employers.
Table 3-3 shows the relationship between assessment methods and student outcomes.

Table 3-3: Assessment Procedures versus Student Outcomes.

Assessment Procedure Student Outcomes —

alblc|d|e|flg|h]|i ]|k

Graduating Senior Survey X[ X [X[X]|X[X X

Alumni Survey X[ X[ X[X|X]|X X

Writing/Documentation Reviews X X X

Pass Rate on FE Exam X X

Targeted Surveys X [ X | X X X X

Targeted Courses X [ X | X X X

Senior Project Presentation Evaluation X [ X | X X X

Employer Surveys X | X | X|X|X X X

Interviews with Employers X | X

Faculty Assessment

Faculty assess student work by traditional means including grading homework, exams, lab
reports, term papers, project reports (both oral and written), and classroom participation.
Students must earn a C- grade or better in all major courses. A standard 4.0 grade scale is used
(A= 4.0) with a C grade described in the CSUS catalog as: Satisfactory achievement of the
course objectives. The student is now prepared for advanced work or study.
Students must earn a grade point average of 2.0 or better in four categories:

All upper division courses in the major

All CSUS coursework

General Education

All coursework

35



College Evaluation of Faculty Teaching

Each faculty is also evaluated each term as part of the College of Engineering and Computer
Science “Teaching Effectiveness” survey. These results are primarily used in the Retention,
Tenure and Promotion process, and also provide feedback to faculty regarding student perception
of their teaching effectiveness and areas for improvement. After the results have been compiled,
the individual comments and scores, and the department average score are provided to the
faculty member. Each faculty member is encouraged to review the material and strive for
improvement in teaching effectiveness.

College Level Assessment

The Mechanical Engineering Department collaborates on assessment issues with faculty from
other departments within the college. A College Assessment Committee was established to
coordinate assessment activities across the College. These activities include: writing and
presentation assessment between departments; cooperation on developing rubrics for evaluating
different outcomes; methods for assessing ethics; and coordinating assessment through the use of
outside agencies. Appendix E shows the writing rubric developed by the college assessment
committee and the questions asked as part of the ethics assessment.

36



CRITERION 4. CONTINUOUS IMPROVMENT

This section of your Self-Study Report should document your processes for regularly assessing
and evaluating the extent to which the student outcomes are being attained. This section should
also document the extent to which the student outcomes are being attained. It should also
describe how the results of these processes are utilized to affect continuous improvement of the
program.

Assessment is defined as one or more processes that identify, collect, and prepare the data
necessary for evaluation. Evaluation is defined as one or more processes for interpreting the
data acquired though the assessment processes in order to determine how well the student
outcomes are being attained.

Although the program can report its processes as it chooses, the following is presented as a
guide to help you organize your Self-Study Report.

Student Outcome Rubrics were developed at the College level assessment committee to provide
continuity of evaluation strategies across engineering programs. These are altered only slightly
from the rubrics developed by the Mechanical Engineering faculty for the 2012 assessment
cycle. The addition of two Outcome g rubrics (one for oral and one for written communication)
was implemented for the 2015 evaluation cycle. Additional indicators were also added to the
Outcome g rubric (Appendix F).

A. Student Outcomes

It is recommended that this section include (a table may be used to present this information):

1. Alisting and description of the assessment processes used to gather the data upon which
the evaluation of each student outcome is based. Examples of data collection processes
may include, but are not limited to, specific exam questions, student portfolios, internally
developed assessment exams, senior project presentations, nationally-normed exams,
oral exams, focus groups, industrial advisory committee meetings, or other processes that
are relevant and appropriate to the program.

The frequency with which these assessment processes are carried out

The expected level of attainment for each of the student outcomes

4. Summaries of the results of the evaluation process and an analysis illustrating the extent
to which each of the student outcomes is being attained

5. How the results are documented and maintained

w N

The assessment results for each student outcome are presented in the following tables
(Table 4 -1 through Table 4 -12)
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Table 4 — 1 Outcome a. An Ability to Apply Knowledge of Mathematics, Science and Engineering

Performance Indicator Educational Strategies Methods of | Where Data| Length of Year/Semester |Target for
Assessment | Collected Assessment | of Data Performance
Cycle Collection (% students
Proficient)
1. Apply math, scientific, E 6, ME 37, E 45, E 110, Faculty Engr 110, 3 years 2012, 2015 80%
or engineering principles | ME 116, ME 105, evaluations | ME 128
to analyze engineering ME 108, E 124, ME 117,
problems ME 138, ME 171, ME Senior Exit interview
172, ME 126, ME 128, surveys
ME 190, ME 191
2. Interpret mathematical | E 6, ME 37, E 45, E 110, Faculty Engr 110, 3 years 2012, 2015 80%
or scientific work ME 116, ME 105, evaluations | ME 128
ME 108, E 124, ME 117, | Senior Exit Interview
ME 138, ME 171, ME| Surveys

172, ME 126, ME 128,
ME 190, ME 191

2012 cycle: (direct measure): A sample of 42 students in ME 128 (50% of the 2011-12