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Part A: Background Information






Part A: Background Information
1.1 Degree Title

This self-studyreport is for the Materials Science and Engineering program in the
Department of Materials Science and Engimge Students in this program
receive the egree of Bachelor of Saree in Materials Science and Engineering.

Beginning with the entering junior class of Fall 2002, students were admitted into
only onedegregorogram, Bachelor of Science in Materials Science and Enginee
ing. This common degree program ewol\from a preious dual degree pgram

in Ceramic Enginetng and Metallurgical Enginemg. There are opportunities

for students to specialize in areas, such as electronic materials, polymers or
composite materials. Faculty expertise has been expanded to enabtealir b
program.

The development of this common degree program was based on feedback from

our constituents includinggl e nt s 6 empl oyers and al umni w h
for a broader materials education to meet the challenges of today's and tomorrow's
techhologies.

1.2. Program Modes

This is a residential day program only. Students may participate-op exye-
riences as part of the program.

1.3. Actions to Correct Previous Deficiencies

At the time of our last review in 2001 our programs gramiexlBS degrees: BS

in Ceramic Enginaéng and BS in Metallurgical Engineering. For both of these
degree programs a single weakness and a few concerns were identified, and we
received an Interim Visit status from ABET in 2003. The weakness cited for both
the programs was regarding Criterion 4: Professional Component.

Copies of the Final Statements (2002) for the two programs are included in
Appendices A and SB for ready reference. (The Supplenay Appendices,
denoted, bar é Si nc ltan 8 & the selbtidyg and ddritaanpadd
tional material relevant to Chapters8) For the Metallurgical Engineering
Pogr am, the reviewer noted several stren
institutional support o0 ,andfdededted todghegr! | f i ed
gramo f acul tysiasticidnd miglat ed @ ntsth udent s and
| eadershipo. The review identified one we
program. For the Ceramic Engineering Program, the reviewer noted several
strenghs of the programincth ng Afaculty members who are
have diverse, relevant, and complementary backgrounds. Program administration,

faculty, and staff are committed to providing students with a-biglity edua-



tional experience, and stents report collegial relationships and helpful intera

tions with all/l program participaontso. |t
| aboratory experienceo and integration of
member sé6 r el at i ovassaso favorably tndted and daivgas the

strong faculty involvement in international initiatives. The review identified one

weakness and five concerns for the program. During the interim 2003 visit, the
concerns and the weaknesses were shown to have lesprataly addressedihe

Interim report submitted by the Department will be available at the time of the

visit and the final report from the interim visit review is also presentégppen-

dix S-C. It should be noted that during this review in 2004, the cdt@ennoted

that the single weakness and all concerns had been adequately addressed.

At the time of the 2001 visit, we were in the process of combining the two closely
related degree programs into a single BS degree in Materials Science and Eng
neering. We had informed both our evaluators of this plan and discussed it in
detail with them. Soon after the visit, we received approval for this change (on
March 29, 2002), and both the Ceramic Engineering and the Metallurgical Eng
neering programs have beeamrinated. The last students to graduate from these
programs received their degrees in August 2002. We now offer only one BS in
Materials Science and Engineering, and the first students to graduate from this
program received their degrees in December220be summary of the process
used and its implementation are presented iM\gpendixS-D.

The 2001 visit resulted in an Institutional concern in regard to Criteriona3: Pr
gram Objectives and Assessment, and in regard to Criterion 4:s$ooia
Compament. The concern and response to the concern are available from the
College of Engineeng ACI committee. The concern was that Wisual, Literary

and Performing Arts (VLPA) and the Indiwidls and Societies (I&S)ourses did

not adequately assure thditet engneering program graduates have the broad
education necessary to enable their technological contributions and that engineers
must havehe broad education necessary to understand the impact of engineering
solutions in a global, economic, environmértad societal contextThe Depatr

ment of Materials Science and Engineering does not use VLPA and 1&S courses
to fulfill the objectives. However, the MSE Department ensures that each student
is exposed to these issues by including relevant materiakinetjfuired courses
MSE 310, MSE 491, MSE 492 and MSE 499. Assessment is carried out by
methods described in Chapter 3 of the-stifly.

1.4 Contact Information

Professor Alex KY. Jen

Acting Chair of the Department of Materials Science and Engirgeerin
and BoeingJohnson Chair Professor

Department of Materials Science & Engineering

Box 352120, University of Washington

Seattle, WA 98192120

(206)5432626
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Chapter 1
Students

1.1 Recruitment, Entry and Diversity of Students

The Department of Materials Science and Engineering allows student admission
at four different points. This year, for the first time, we have extended offers of
admission to 15 outstanding incoming freshmaniappts. These are high school
studets who have been accepted by the University and who have indicated that
Materials Science and Eimgering is their top choice of major. These are students
who have demonstrated outstanding scholarship and leadership during their high
school careers.

In general, undergraduate students enter the University of Washington in a pre
major status. They are eligible to apply to the department for early admission at
the end of their first year, if their GPA is over 2.5, and if they have completed
certain requireccourses; otherwise they apply in the middle of or at the end of
their sophomore year.

The general guidelines for evaluating the quality of the studecitglie:

A Student grade point average (GPA). Students must have a minimum 2.0
GPA in core required aoses (mathematics, chemistry, physics, enginee
ing fundamentals and introductory English composition courses) and an
overall GPA of 2.5 or higher.

A The overall academic record of the student, and

A Motivational factors as evidenced by previous work expegieaonritten
statement or other evidence.

Coincident with the change in the degree program, we have seen an increase in
the number of applicants to the Department fror6830 a range between 85

113 in the three years ending in the Spring of 2006. WittenCollege of Eng
neering, tudents can apply to multiplegolartments, with applications accepted

for Spring and Fall quarters. From our applicants, about 60 to 80 offers are
usually made and these are accepted by about 30 to 40 students per yeats Stude
admitted for Spring quarter wait until Fall to take their major courses but receive
advising in the Department and can take our sophomore seminar course. Special
admission considetions may be given for disadwi@aged students. Specific
admissions datare given in Table A.

Graduation data for the combined programs in Ceramic Engineering and for
Metallurgical Engineering through 2002 and in Materials Science and Enginee

ing from 2002 is given in Table B. It should be noted that some students take

additional time to graduate; thus, there is not a specific correlation between one
yeards admi ssions and the graduation numbe
pursuit of multiple degrees, internships, job opportunities, exchange programs and



minor coursesf study.

With our new unified MSE curriculum and with our new combined BS/MS
program, we have seen our student application numbers increase. The former
offers students a broader program better in line with industry needs and with
student interests. HE latter offers a more efficient, direct path to the MS degree
(with no change in the BS or MS requirements), which is of interest to some of
our students. While we do not anticipate significantly increasing the number of
majors beyond the current comleich 3040 per year as a result of these programs,
we expect that these programs will lead to an increase in quality of our students.

Table A: Undergraduate Admissions Data for Combined Ceramic Engineéng and
Metallurgical Engineering (through 2002) and Materials Science and Engineaéng
(after 2002)

UG Admission
Data for UW
Materials Science | Aut- | Spr- | Aut- | Spr- | Aut- | Spr- | Aut- | Spr- | Aut- | Spr- | Aut
and Engneering 2001 | 2002 | 2002 | 2003 | 2003 | 2004 | 2004 | 2005 | 2005 | 2006 | 2006

Total Numberof | g | 47 | 51 | 11 | 74 | 12 | 90 | 23 | 75 | 10 | 95

Applications
Offers Extended 36 14 46 8 70 7 72 17 58 4 81
Accepted* 23 12 24 6 35 6 29 15 24 2 41

% of Students who

63.9| 85.7 | 52.2 | 75.0 | 50.0 | 85.7 | 40.3 | 88.2 | 41.4 | 50.0 | 50.6
accepted

Cumulative GPA of

: 282|285 3.03| 295| 3.10| 3.07| 3.16 | 3.02 | 3.17 | 3.08| 3.04
Applicants

Cumulative GPA of

285| 3.11| 3.09| 3.05| 3.12| 3.25| 3.22| 3.08| 3.20 | 3.42 | 3.13
Offers

Cumulative GPA of

292 | 295|294 | 3.08| 296 | 3.17| 3.14 | 3.11 | 3.22 | 3.48 | 3.08
Acceptances

* Accepted refers to the actual number of students who enrolled.



Table B:

Graduation Data for Ceramic Engineering and Metallurgical

Engineering (combined through 2002) and Materials Science and Enginee

ing (after 2002)

UG Degrees Awarded

Data for UW Materials| Aut2001- | Aut 20027 | Aut 20037 | Aut 20047 | Aut 200571
Science & Engineeing | Sum 2002 | Sum 2®3 | Sum 2004 | Sum 2005 | Sum 2006
BS Cer E 27 0 0 0 0

BS MetE 14 0 0 0 0

BS MSE 0 42 24 35 31

Student recruitment is accomplished in several ways. Most students are-unfam
liar with materials as a field of study when theyee the University. Our intr
ductory course, MSE 170, is the primary means by which students learn about the
field, and a number of students cite their experience in 170 as the reason they
have chosen MSE. We also provide programs for students at éarbés. One

of these isour highly successfuleacheitraining program, where teachers are
trained to teach a Materials Science and Teldgy(MST) curriculumin middle

and high schools. Over 30 high schools in Washington State teach an MST
course atpresent. In addition, our student societies visit classrooms and give
motivational presentations on materials as a field of study. The department also
participates actively in our annual Engineering Open House, which targets
students in gradesi612. These efforts have increased the numbers of students
with some prior nderstanding of materials and have assisted the department in
increasing student quality and the numbers of students who apply.

The department takes considerable pride in being abledwitr and retain a
diverse group of students. A number of national studies have indicated the crucial
need to focus on the training of women and underrepresented minorities in
engineering to address the future technical workforce needs of the country. |
addition, our recruiters have consistently given us the message that they desire a
diverse work force. As a result, we have aligned some of our recruitment efforts
with programs focused on enhancing the diversity (ethnic, gender and people with
disabilities) of students in science and engineering. The University of Washin
ton is a leader nationally in such progrants particular, we have worked closely
with Math, Engineering and Science Achement (MESA), Women in Science

and Engineering (WISE), Th&linority Science and Engineering Program
(MSEP) and the Disaliiles, Opportunity, Internetworking and Technology (DO

IT). Three of these programs (MESA, WISE and-0O) have received the
Presidential Award for Excellence in Science, Mathematics and &gaig
Mentoring.

In reference to efforts made by the Department to enhance diversity, alaric



ic Counselor has worked witthe MSEP Office and the Society of Black [Eng
neersby providing presentations to minority students about the field of rater
science and emgeering and the &artment. In addition, the Counselor identifies
scholaships for minority students and helps them with the application process.
The Academic Counselor refers female students to the WiSE Center on campus to
receive tutomg and academic support and works closely with them to recruit
students.

A measurable result of these interactions is that our student body is highly d
verse. During 2002006, 29% of our undergraduate degrees were awarded to
women (College of Engine&g average was 25% for all engineering areas and
national average for 2068 was 19.5% for all engineering degrees and 31.9% for
metallurgical and materials degrees). Currently, 15% of our undergraduate
students are underrepresented minorities.

1.2 Policies Regarding Transfer Students

Community college transfer students are admitted directly into ¢parimnent
provided that they meet the criteria above and are competitive aicadlgnas
described by the University guidelines. Our programs are des@med 2year
program to alleviate any problems with community college transfers. The only
course that a-gear transfer student may be missing is our introductory course
MSE 170, Materials Science for Engineers. Our course schedule is arranged so
that ths may be taken during the first quarter of the junior year if that is needed.
Other transfer students also fit into our junior year sequence with little problem.
Up to 50% of our students transfer into the University, but usually before the end
of the sphomore year, so transferring is not a problem.

Students who transfer before the end of two years may take MSE 170 in the
Department and may also take our SophomoreiSamMSE 498.

1.3 Credit for Courses Taken Elsewhere

Courses transferredtotheUaiv si ty are evaluated by the Ur
Office. Only courses that meet University guidelines are allowed as transfer

credit. Under special ciroostances, a student may petition to have a course

count that the Admi ss.ilathié saseChefundesgr has not
duate committee reviews the course information as submitted by the student (i.e.,

syllabus, textbook, sample exams) to determine if credit should be allowed.

1.4 Student Evaluation
Once admitted, students are evaluateshqugjrades in courses, participation in

research and development projects with faculty and graduate students, and
paticipation in ceop or internship programs. The course grades are a measure of

10



their perfomance in that course. The basis for the gratiiésrs from course to
course. Typical evaluated work includes homework, midterm and final exams,
laboratory reports, term papers and oral presentations.

1.5 Student Advising and Monitoring of Their Progress

The department maintains an advising Ptakbfor its degree programs. This
book is provided to the student upon entry and kept up to date by our academic
counselor. The Planbook information is available on the internet on the webpage:
http://depts.washington.edu/mse/programs/ugrad/Undergraduate.htm

The student may graduate using the specific requirements in the Planbook in
effect when they enter or under the requirements in existence at their graduation
date.

Students are advised in a tiered system. An academic counselor monitors
student progress and advises students on an dodivbasis in terms of specific
academic needs and requirements. The Academic Counselor plays a crucial role
in the advising andnonitoring of students. In some cases, the Counselor is the
primary person through whom the students interact with the department. The
Counselor is both an advisor and an advocate for the students. She is a member
of the Department Undergraduate Comeatand the Departmental Accreditation

and Continuous Improvement (ACI) Committee. Specific responsibilities i
clude:

monitoring and tracking of student progress towards their degree
advising students about choice of electives

resolving and advising abotine conflict issues

advising about double majors and minors requirements

advising students about scholarships and helping them with scholarship
applications

preparing summary data for the applicants (for the UndergraduatesAdmi
sions Comntiee)

ensuring hat students meet graduation requirements

helping students with graduate school applications
coordinating with recruiters

A keeping track of students on Academic Probation (GPA < 2.0).

> > > > > >

D > >

Each student also has a faculty member as an advisor for the entge obtheir

studies while in the MSE Depart ment. The f
ties are to advise students regarding general academiaraed issues and goals,

choice of graduate schools, helping with the choice of electives (based on needs

and career goals) and advise relgag double degree and minors. This faculty

contact is an essential complement to the adviowiged by the Academic

Counselor.
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Additional advising takes place in certain courses. MSE 310, the introductory
course, inaldes discussions of the general cultm, prerequisites and course
sequences. Also included are discussions of career fields and courses appropriate
for developing background in those areas. Advising and career guidance also
takes place in the MSE @stone Design Courses, MSE 491 and MSE 492, and
the senior project course MSE 499.

Courses in the academic program are designed to meet the specific academic
program objectives of the department. Students who satisfactorily complete the
full set of requied and elective courses will have met the departmental academic
program objectives. To ensure that this is the case, the department employs a
number of assessment tools. These include a variety of interviews and surveys of
students, the results of whi@re fed back into program planning and depelo
ment: student course evalions, focus group discussions, exit interviews and
surveys of recent graduates. Recently we have begun to implement methods to
ascetain the exposure of students to the program tibgscon a course by course
basis. Data are collected by the MSE Department ACI committee and the plan is
to review the data relevant to each objective in three year cycles. Details are
discussed in Section 3.

The Academic Counselor also tracks studeagpess, and notifies the faculty and
the student when special recognition should be provided (such as the honors
program) or when academic probation is recommended.

1.6  Student Awards and Recognition

The department pays special attention to recogrtiee achievements of the
students. The faculty advisor and the academimselor work with the students

in helping them identify appropriate Fellowships and Scholarships to which they
may apply and to actively nominate students for awards and honors.regslia

of this effort, a signitant number of the students from the Department receive
awards, honors, scholarships and fellowships. The Department recognizes the
students who have received these awards in several different ways. These include
a congréulatory email from the Chair, annousment at the feulty meetings,

listing in the Department newslett@announcement at the Depaent Graduation
Ceremonies, and announcement at the annual Faculty and Staff Retreats. At the
time of the visit, the comitiee will have access to the list of the students who
have won different awards in the recent years. In addition to the external awards,
several Departmental awards recognize the academic ectaatand leadership
potential of the students.

These undgraduate student awards are:

A Richard L. Norris Award for an Outstanding Senior in Materials Science
and Engneering

A William E. Quist Award for an Outstanding Senior in Materials Science

12



and Engneering

A Stephen P. Harris award to a Senior in Materiaier®e and Engineiag
for the greatest improvement in GPA over the past fivetegrs

A James I. Mueller Scholarship to a Materials Science and Engineering J
nior for Outstanding Leadship and Academic Performance

A ASM Puget Sound Chapter award to a JufiorOutstanding Leadship
and Academic Performance

Candidates for these awards are identified by the Academic Counselor and the
Undergraduate Committee. The award rexips are elected by the full faculty at
a faculty meeting in the Spring quarter gégy year.

1.7 Career Placement

Student career placement is assisted by the faculty in terms of identifyithg-avai
ble positions through their professionahtacts. The department also maintains
placement information and posts advertisements ofifspgob openings and
maintains a full listing of materiaielated companies in the State of Washington.
The Academic Counselor is the focal point of placement information, cotrdina
ing visits by recruiters and working with the University Career Sendesger in
developing wdkshops and training sessions for the students. Annual resume
books are produced and distributed to companies interested in student®por co
internship and penanent poasions. A copy of the latest resume book will be
availablefor review at the time of the visit.

Career placement is also discussed in several co{M&#s 310, MSE 491, MSE

492 and MSE 499). The need for early focus on placement is discussed in MSE
310 and MSE 491. In MSE 310, the students also generate a reQumeecent
experence is that despite these prompts, many student delay their job search until
just before they graduate, which compromises their chances of getting a good job
in a reasonable amount of time. In ddoh, many students indicate that yheo

not want to leave the Puget Sound area and take jobs in which they become
underenployed. This trend is evident from exit and alumni surveys. In the
coming years addressing this situation will be one of our foci.
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Chapter 2

Program Educational Objectives

2.1 Mission of the University, the College of Engineering and the ®&
partment

The educational objectives of the department are based on the mission of the
University and the College of Engineering:

A The primary mission of the University of &&hington is the preservation,
advancement, and dissemination of kiedge.

A The College of Engineering is a diverse community of innovatorsaed
ed to serving our soety. We strive to achieve and maintain the highest
levels of excellence in higher edtica, to address the world's most @es
ing issues throughesearch, to contribute to the economic vitality of our
region and beyond, and to launch careers of-fat, 21st century eng
neers and leaders who are ready to make immediate, positive cantisbut
to sogety.

The mission of the Departmeistto serve the industrial and academic needs of the
University, the State of Washington, the nation and the international aoityrby

A Serving as the focal point and catalyst for the development of highyqu
coordinated and visionary research and educational programs fer mat
rials-oriented students anddaty throughout the University; and by

A Providing the highest quality educational programs in materials science
and engineering for materials profiesgls at the undergraduate anddyra
uate levels.

2.2  Program Educational Goals and Objectives

The educational goal of the BS program in Materials Science and Engineering is
to prepare our graduates to use the fundamental and applietekigevand skills

of the discipline in order to perform effectively as materials scientists and/or
engineers in a broad range of industrial, gonental and academic positions.

The specific program educational objectives are based on a combination of the
ABET nObj edcetgirveeess fionr Materials ScH ence and
tional objectives established by the department. The specific objectives are:

(1.) To produce graduates who have a sound fundamentaistaaing of

the core Materials Science and Engineering principfestmicture,
processing, properties, performance and selection and can apply them

15



in a wide variety of engeering applications involving all classes of
materials;

(2.) To produce graduates who can think critically, integrate theoretical
and experimental knowdige and apply that knowledge to solve
sdence and engineering problems involving materials and related
processes;

(3.)) To produce graduates who communicate effectively, orally, in writing
and in graphical form, to different audiences;

(4.) To work effectively as taa members both within the digtine and in
multidisciplinary platforms;

(5.) To produce graduates who act professionally and ethically in practice
and who understand the impact of materials science and engineering in
a global and societal context;

(6.) To produce gpduates who can adapt to the continually changing and
diverse profession with an interest in lifelong learning;

(7.) To produce graduates who have the background to succeed in graduate
school and/or as practicing engineers and who are committed te exce
lence n their chosen professions.

These specific program educational objectives are consistent with the mission
statements above, and provide specific means for disseminating knowledge
through innovative learning in a high quality educational program. Tlee-obj
tives provide a means for students to develop their materials knowledge in the
context of the fundamentals of science, mathematics and engineering.

2.3  Program Constituencies

The major constituencies that contribute to the planning and success of the
dgpart ment 6s programs include:

A our students, who are our immediate consumers and who provide input on
current programs and courses through course evaluations, focus groups,
exit interviews, etc.

A our faculty, who continue to innovate and upgrade the educhtjmo-
gram,

A our staff (both technical and administrative), who are essential to meet the
educational goals and objectives of thegoam,

A our alumni, who support the department in terms of program input, with
financial contributions and who hire our guates,

A industry, both locally and nationally, who hire our graduates and provide
input on their training and quality,

A peer departments, who provide benchmarks and examples of gatd-pra
es and whomoll our graduates in their graduate programs,

A colleages and friends in the materials professions, who provide a variety
of input for our program, and
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A our graduate students, who serve as teaching assistants and informal me
tors to our undergraduate students.

The Department finds that interaction with all thiese sources is extremely
valuable in all respects, and has made considerable use of input from these
constiuencies to enhance our programs.

2.4  Process to Establish and Review Program Educationallijectives

The department 6s mies,disted ahove,ghava been daved obj ec't

oped over several years using input from all of the above constituentipsit

has been received from our Defpaent Visiting Committee (industry and alumni
through program reviews, from our alumni through surveys adididual input,

from industry via recruiters and hiring patterns, and from our students through
surveys, interviews, and focus groups.

The mission and vision of the Department and its degree programs wéspeeve
initially in 1993 through a strategic gsining exercise involving the faculty and

the Department Advisory Comttee. At the time the latter was composed of
alumni and friends representative of the ceramic, metallurgical and materials
industries regionally and nationally, along with represergatirom a national
laboratory. This extensive exercise provided the basis for the Demam t 6 s
current goals and educational objectives. These statements have been revisited
and revised by the faculty in response to the input of alumni and studerits and
response to our benchmarking exercise with other MSE tiepats.

The department faculty holds retreats annually where strategic planning rs unde
taken and reviewed. In 19%7a strategic plan was developed and approved and
by 2005 all of the objectes/elements of this plan had been implemeniée.
details of that plan and its implementation are discussed in the Appeadikhe
department is in the process of developing a new strategic plan. The new strategic
plan will be available at the time dfé visit in the Fall of 2007.

In 2005, the MSE Department created an Accreditation and Continnous |
provement (ACIl) Committee consisting of 3 faculty, our undergraduate counselor
and one staff. It is the role of this committee to assure the continuousvewnp
ment of our undgraduate curriculum by addressing issues related to ABET. The
committee works in close collaboration with the Undergraduate Program tommi
tee in setting policy and ensuring alignment of undergraduate program activities
with program edaational goals and objectives. The chair of the Departmental
ACI committee is also a member of the College of Engineering ACI committee to
ensure alignment of departmental policy and activities with those of the College.
The Department ACI committee meeitsleast once a month during the academic
year. The minutes of the meetings of both the Department ACI committee and the
Undergraduate Program Committee will be available at the time of the visit.
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The program objectives are reviewed by the faculty asd by the Department
Visiting Committee in order to make sure that these are aligned with theueurric
lum. In addition, program objectives will be shared with recruiters of our students
when they visit us. Each of these constitcies will be asked for thefeedback

on the objectives. Every three years, the Undergraduate Gtmamill use this
feedback to update and change the undergraduadeapn objetives, if needed.
They will then propose to the entire faculty the changes and they will be then
disaussed and voted on by the faculty. If approved, the changes will be made in
the program objectivedn 2006, the Departmental ACI committee, in corasult
tion with the external Departmental Visiting program committee and thernde
graduate comrtee, developd a new set of program educational objectives
aligned with the Depément mission and vision. In the autumn of 2006, the MSE
faculty approved the new set of seven program educational objectives that are
presented in Section 2.2.

Several faculty membersate attended ABET training sessions and related
workshops in order to learn more about the development of specific objectives,
assessment and modification of components of the curriculum based on the
assesmentsfor our program and our courses. The CollefeEngineering has

also provided workshops for the faculty in these are@bus, the faculty have
been able to write specific olgjeses for their courses and hanedified them as
needed each time the courses are taught. This has resulted in a cetsef c
objectives that are well understood by the faculty and students.

2.5 Program Curriculum and Processes to Ensure Achievement of the
Program Objectives

In order to achieve the department's program and educational objectives and the
ABET criteria, thedepartment has adopted the followstitategies

1. Develop and maintain a high quality faculty that is engaged in both-teac
ing and research;

2. Require courses in fundamentals of mathematics, physics, chemistry, and
mechanics;

3. Require courses that integratenflamental concepts in materials science
and engineering in a manner that provides karized treatment of all
classes of materials and emphasizes the relationship between structure
processingpropertiesperformance;

4. Provide followup courses that offer an-depth coverage of processing,
properties and performance of different classes of materials;

5. Include engineering design concepts throughout the curriculum, have a
design component as part of several engineering topics courses-and r
guire a capstone dgn course sequence at the end of the curriculum;

6. Require extensive written and oral communication in lab courses and in
courses with a significant design componeequire two technical writing
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courses,

7. Use laboratory courses and the senior thesigasaas to develop skills in
designing and conducting critical experiments, using computers,‘oands
experience, safety awareness, and synthesizing knowledge from several
courses; require an introductory computer engineering course;

8. Offer reatworld exampleproblems in the core and other discipline
specific courses that involve modeling and simulation of materiala-beh
vior;

9. Incorporate contemporary issues, such as ethics and environmental issues,
into courses where possible, particularly those with a sagmfi design
component including the capstone design sequence;

10.Require sufficient humanities/social science courses for the student to
have an introdction to these areas;

11.Work with industry to create meaningful engineering experiencesder st
dents. Thesenclude presentations from mtecing professionals, visits to
industrial plants, participation of engineers in teaching and project-supe
vision, and ceop and summer employment opportunities for unaergr
duate students;

12.Maintain and encourage students totgipate in student chapters ohm
terials related professional societies;

13.Develop and maintain an active outreach and recruitment progratn to a
tract high quality students from diverse bgounds;

14.Ensure that the technical and administrative staff isded on ensuring a
high quality learning experience for thednts.

Utilizing these strategies, the curriculum is organized as shown in Figure 1:

Figure 1: Curriculum Design for MSE Undergraduate Degree Program

Freshman | Sophomore Junior | Senior

Mathematics prerequisites

General Chem & Phys with Labs

Adv Sci

Engr Fundamentals
Written and Oral Communication and Writing
Intro Mtls, Intro Res.
Materials Core

Materials Specialty
Capstone & Seminar
Senior Project

| Techni@l and Free Electives

Humanities and Social Sciences
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Features of this curriculum that support the program objectives include:

Introductory basic chemistry and physics courses, with laboratory

Required full mathematics series through differential eqnatand linear

analysis

Two advanced science courses in chemistry or physics

Basic engineering fundamentals including computing, materials, statics,

strength of materials and economics

Required written and oral communications courses plus writing and oral

presentations in departmental courses

Introductory courses in materials and introduction to research

Full materials core, including structure/properties/procegsantprmance

relationships in all classes of materials

A Sequence of laboratory courses linkedhe core materials curriculum and
providing students with hands experience illustrating sty
ture/properties/processing/performance relationships in all classes of m
terials

A Advanced courses on related topics

A Capstone design course sequence, whratgs together subjects covered
in the various courses of study, through an inddsispired team project
with realistic requirements and constraints. It aewvers issues of leade
ship, ehics, industrial safety, and career advice from role modeheegs.

A Senior design project for all students, with oral and written reports

A Humanities and social science courses throughout the curriculum.

> > > D>

> >

In addition, many courses offer laboratory experiences and several ofier exp
riences in team pbbem solving. Coputer use is widespread, and a few courses
utilize industrial instructors, who teach on a part time basis. Professionah+espo
sibilities, including ethics, quality and human values are introduced at the- begi
ning of the junior year and are followed up time senior capstone course- s
guence. Where relevant, these topics are also covered in other courses.

To ensure that the curriculum meets its goals, each course has an established set
of objectives. These objectives, along with course syllabi, arewedidy the

faculty on a regular basis togure that the courses provide the expected support

to the overall curriculum. These individual course objectives are givéinein
course syllabi presented in ABET AppendiB.|

The effectiveness of the curricaluand its components is determined using a
variety of assesnent tools. Some of these are:

A Exit interviews and focus group feedback sessions with graduating st
dents

A Alumni surveys
A Discussions with recruiters of the department students

20



Benchmarking with ger institutions
Course evaluation surveys of students
Course self evaluations by faculty

Collegial evaluations of faculty and course effectiveness by other faculty
members

Feedback from Department Visiting Committee

Oversight by the Departmental Accredibn and Continuous Imprev
ment Committee

A Oversight by the Departmental Undergraduate Committee

> > > >

> >

Information from these assessment tools is shared with the faculty on an annual
basis and used to update and improve the components of the curriculum:- Exa
ples of results of evaluations that have been used to improve our program are
given in Table C.

Table C: Example Results from Assessments

Assessment Process Used Example Results
Exit interviews, enhanced advising system
Focus groups evaluations of fadlty effectiveness

evaluations of course effectiveness (departmental andiepartmental)

Visiting committee input, broaden course offerings (polymers, electronic materials, cstep)
Alumni surveys,

-J importance of humanities arstbcial sciences
Other alumni input

communication and writing skills

ethics, safety content in courses

global and societal content for courses
combined MSE degree (under development)

Benchmarking with other depts.| comparative data on facilities, equipment, space
Combined MSE degree (under development)
data on faculty salaries

Course evaluation surveys effectiveness of specific course

effectiveness of course instructor

input on course content and means of presentation
does the course meet its stated objestiv

does the course meet desires outcomes?

Course self evaluation by facult| review of what worked, what did not work

course effectiveness from instructor's point of view
review of possible improvements for next offering
degree in which course mi&t objectives

Collegial/peer evaluation ( faculty effectiveness in course

faculty suggested improvements in syllabus, outline, means of paeant

appropriateness of course syllabus

21




22



Chapter 3

Program Outcomes and Assessment
3.1. Program Outcomes

The desired program outcomes include both the general outcomes listed in
criterion 3 of the2007#2008 Criteria for Accrediting Engineering Programsnd
specific and measurable outcomes unique to the department. The Program Ou
comes for the BS degran the @partment have been established based directly
on four sources:

A ABET Criterion 3 Outcomes

A ABET Criterion 4 Professional Component

A ABET Program Criteria for Materials Science and Engineering Program
A Program Educational Objectives (section 2.2 ragter 2)

ABET Criterion 3 General Outcomes:

The Department seeks to graduate students who have:

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
interpretdata

c. an ability to design a system, component or process to meet desired needs
within realistic constraints such as economic, environmental, soolgt, p
ical, ethical, health and safety, manufacturability and sustainability

an ability to function on mukhdisciplinary 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 s
lutions in a global, economic, environmental and societakbgb

a recognition of the need for, and an ability to engage itdifg learning
j. aknowledge of contemporary issues

k. an ability to use the techniques, skills and modern engineering took nece
saly for madern engineering practice

Se@ oo

Department Specific Outcomes

The departmental specific outcomes are based on the ABET Program Criteria for

Mater i al s Science and Engineering Programs,
program eduational objectives noteth section 2.2, namely that graduates will

have:
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I. the ability to apply advanced science (such as chemistry and physics) and
engineering principles to ceramics, metals, polymers and composiée mat
rials systems,

m. an integrated understanding of the scient#itd engineering principles
underlying the four major elements of the field: etmoe, properties,
processing and performanatated to material systems,

n. the ability to apply and integrate knowledge from each of the four major
elements of the field to 8@ materials sel#ion and design problems,

0. the ability to utilize experimental, statistical and computational methods
consistent with the goals of the program,

p. experience in laboratory work and in research and/or design problem sol
ing, and

g. preparationas appropriate to the student and the area of interest, to enter
graduate egree programs.

3.2  Relation of Program Outcomes to Educational Objectives & Curric-
lum

The general outcomes (B)k) and the specific outcomes (I)(q) relate directly
to our elucational objectivethatwere presented in section 2.2. The refaiop
between the program outcomes and program objectives is shown in Table D.

3.3  Assessment Process to Ensure Graduates Meet Program t0omes

The achievement of our graduates is ass@siSing both statistical and qualitative
data. We use a wide variety of assessment tools. The assessment tools are
described below:

Successfully compleng the required courses

The undergraduate program consists of the curriculum and the learwingnen
ment that is in place to assure that students achieve the desired programesu
given in section 3.1. The courses in the curriculum are designeall¢ctively
satisfy the program outcomes. In addition to the courses, student activities can
alsosatisfy certain of the outcomes, such as understanding the need for lifelong
learning and understdimg professional responsibility. Since exposure of the
students to program outcomes is directly connected to the completion of the
required courses for gduation, successful completion of these courses is a
necessary (but not sufficient) cotidn ensuring that each student meets the
program otcomes. The Academic Counselor works with the&lemt to ensure

that they have successfully completed all thersesineeded for graduation.

Assessing outcomes in coursework

The relationship between a specific course and the outcomes, shown in Table E,
was developedbr the first time in 2000 when the new undergraduate curriculum
for a single degree in Materialsi&ace and Enginemg was being developed.
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Table D Alignment of Desired Outcomes with Program Objectives *

Outcome

Objectives *

1

3

a. Math/sci/engr

b. Experiments/data analysis

c. Design

X
X
X

X| X| XN

d. Multidisc ams

e. Solve engineeringroblems

f. Professiondkthical respores

g. Communications

X| X[ X| X| X| X| X[~

h. Global/societal

i. Life-long learning

J. Contemprary issues

k. Use of tools

X[ X[ X| X

[. Adv Sci/engr

m. Str/prop/proc/appl

n. Materials selection probs

0. Expt and comp methods

X[ X[ X[ X[ X

p Reegarclidesign project

g. Grad schol preparation

X

X

X

X| X[ X[ X[ X[ X[ X[ X[ X

* Refer to Section 2.2, Progm Educational Goals and Objectives, for list of Ofje titles.
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The data was reviewed by the Curriculum Advisory Committee (a subcommittee
of the Visiting Committee) in Spring 2001, whichopided specific input on the
areas to which each course shibaind does contribute. The input from the
Curriculum Review Committee and from the students was presented to the faculty
at the Fall 200etreat to ensure that momes for each course were appropriately
indicated. The student input wabtained from tle course evaluation (taken by
the UW Office of Educational Assessment at the end of each colingejlata on

the latter is contained in the student ewdtin section of the ABET course
notebook, which will be available for review at the time of the .vigihis itea-

tion is part of our continuing programmprovement process.

Presently, the process for developing the relationship between program outcomes
(@)1 (g.) and any particular course is carried out in two steps. First data is
submitted by the fadty member coordinating the course. To accomplish this
task, the Dept. ACI comrttee has generated a table for the faculty to fill out that
requires each faculty to rate the relevance or importance of each outcome to the
particular course in a graded scalable E pesents the alignment of our courses
with outcomes presented in Section 3.1, listing thoseootes having the highest

and next highest rankings for that course. In each course syllabus listed in the
Appendix B, there is a table filled out bihe faculty member used to gea

Table E. In addition, for some of the courses the direasmements used for
evaluating whether or not that outcome is met within the course are also included.
This procedure was developed by the departmental ACI ctieanin 2006 and is

now in place.

In addition, every three years the entire curriculum undergoes a review by the
faculty. The curriculum is divided into seven or eight subsets of related courses.
The entire faculty is then divided into subgroups of tlmetour, and each group
reviews the content and alignment of objectives and outcomes of the program
with the course content within a particular subset of courses. At the culmination
of the review each subgroup reamends changes that need to be made do th
subset of courses in order to improve the alignment of progranctivbge and
outcomes with ABET requirements and to continue to improve the curriculum. At
the same time there ismantly an active departmental external curriculum review
committee, coristing of four industrial participants, some of who are alumni. The
external review committee has cobtited to the development of the program
objectives. This committee will also review the umgpgtaduate curriculum in
consuletion with the faculty duringhe full curriculum review.

The faculty teaching a given course will also evaluate the outcomes for the course
every year, and each course will be evaluated every three years as described
above. The full cycle of assesent, evaluation and implementatioh changes

based on the evaluations of the assent is a continuous process. The entire
curriculum review by the faculty and the external curriculum review committee
will be carried out during the summer of 2007.
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Table E-1: ABET and MSE Desired Outcanes Aligned with Program Required (CORE) Courses

2(‘)‘5;2;“%@ 170 | 310 | 311 | 312 | 313 | 321 | 322 | 331 | 333 | 342 | 351 | 352 | 362 | 431 | 442 | 491 | 492 | 499
a) math/sci/eng X X X X X X X X X X X

b) exp/data anal X X X X X X X
c) design X X X X

d) multidis team X X

e) eng prob solv X X X X X X X X X X X X
f) prof/ethics X X X X X

g) communic X X X X X X X X X
h) grobal/social X X X

i) lifelong learn X X X X X X X X X
j) contemp issue X X X X X X X X

k) use of tools X X X X X X

l) adv sci/eng X X X X X X X X X

m) tr/pro/proc/apl X X X X X

n) matselections X X X X
0) expt/comp X X X X X

p) res/design proj X X

g) grad sch prep X X X X X X

Xfrom the assessment marked as AHi ghest, or HO

x from the assessment marked as fANext highest, or H/ Mo
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Table E-2. ABET and MSE Desired Outmmes Aligned with ProgramElective Courses

outcomeC  coursep 421 443 452 462 463 471 473 475 477 481 485
a) math/sci/eng X X X X X X X

b) exp/data anal X X X X X

c) design X X X
d) multidis team X X

e) eng prob solv X X X X
f) prof/ethics X

g) communic X X

h) grobal/social X X

i) lifelong learn X

j) contemp issue X X X X X
k) use of tools X X X
) adv sci/eng X X X X X X
m) tr/pro/proc/apl X X X X X
n) matselections X X X X
0) expt/comp X X X

p) res/design proj X X X

g) grad sch prep X X X X X
Xfrom the assessment mar ked as fAHighest, or HO
Xx from the assessment marked as fANext highest,
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Student participation in experiential learning

We believe that a higher | evel of wunderstanc

As a result of this philosophy, therdgulum of all students has a heavy emphasis on
laboratory courses and labtoey components in regular courses. Other elements of
experiential learning in the curriculum are:

Individual research and design experience with faculty and graduate students

One of the advantages that a large research university offers is the oppdaiunitde-
graduate students to learn by conducting cutting edge research. All the senior students in
the department work with a faculty member and gasel students on a research or design
project which extends over multiple gtexs (Senior project, MSES9). This gives them

the oppatunity to explore some of the important areas of research and develop a close
mentoring redtionship with a faculty member. Theudents write a report about this
project and make an oral presentation. These effortgrgrass many of the aspects of

the program outcomes. The quality of these reports and presentations is one measure of
the effectiveness of the program in meeting many of ésreld outcomes. A set of
reports will be avdable at the time of the ABET ai.

Participation in ceop and internship programs

We strongly encourage student participation iropoand internship pgrams. In our

new curriculum (started in 2002) we have made this paatioip easier by reducing the
number of required courses ihet senior year. Our resume book includesumes of
students looking for these kinds of opfpmities. In addition, we actively seek these
opportunities for our students from our recruiters. One measure of assessment is the
number of students who parpeite in these activities and the success of their paticip
tion.

The Coll ege of EnRop progee requires the stutemtspeaticipatec o
for a minimum of 6 months (2 quarters) on a specific job Aiteariety of other students
take summemternship positions in industry and @lshere. For example in 2007, 22 of
our 32 seniors have gained-gp/internship experience. The companies and organiz
tions that were involved in these intehips and caps include Micron Industries, Idaho
National Labortory, Hitachi, Seattle Public Utilities Department, Boeing, Isotron,
Hexcel, Alaska Airlines, Microsoft, Microstar Labs, Intec, Hewletickard, Industrial
Technology Rsearch Institute, Inspira Design, NASA, Ferguson Fire and Fabrication,
Nintendo,Jorgensen Forge, Bechtel National Labs, Xerox and the Washington Fechno
ogy Center.

In addition, 8 of our class of 32 seniors also participated in elective research programs at
the University of Washington. This research experience maagart of theirsenior
project.

Feedback from students, alumni and the Visiting Committee

Direct feedback from the students is the most important assessment tool that we use. The
feedback is obtained in many different ways as described below:

Student feedback at temd of each course
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All classes in the department conduct and collect anonymous student feedback, in which

the students are asked to evaluate several aspects of their experience in tfdislass.
survey is conducted by tsmhentSehvicesy mradditionpp6s Ed u c
standard questions, the survey also asks specifigtiong about how successful the

particular course was in meeting thegnam outcomes, as noted above. This latter part

of the survey began in (20D01). We believe thigs a very important assasent tool

since it directly measureanessofthescoussd inrdeetmg sO0 Vi €
the outcomes. Tabulated results of this survey will be available for the courses at the

time of the ABET visit. The results dlis survey will also be used in the thigsar

review of the course.

Feedback from seniors

Direct feedback on the overall program, from seniors just before graduation, is an impo
tant element of continuous improvement. It is used in setting the dmecfor the
curriculum, addressing specific curriculum and resource issues and in setting thie Depar
mental priorities. This feedback is obtained in the following specific ways:

(a.) A focus group session conducted by a trained professional from the Center fo
Instructional Development and Research (CIDR). The summary report is shared with
the Department ACI, the undergraduate committee and #dparnent Chair. It is
also part of the overall curriculum review (conducted every three years.) This fee
back is vey useful in setting the broad curriculum directions, addressing speaific cu
riculum and resource issues and setting the Department priorities. The reports from
the last six years will be available at the time of the ABET visit. The summaries of
these repas for previous years are presentedAppendix SF. In addition to the
overall comments (which are shared, asitoeed above), sometimes students make
specific (positive or negative) monents about a faculty, TA or staff member. These
are only shared wh the Chair who then discusses it with the person direciy. A
proaches are delaped for corrective action if needed.

(b.) Through 2004, every graduating senior had a personabmoee exit interview
with the Department Chair. The summary of these arepaésented in thé\ppendix
S-F. Subsequently, an dme exit survey has been used. The summaries of these su
veys for 2006 and 2007 will be available at the time of the ABET visit.

(c.) In collaborations with the Center for Engineering Learning and Tea¢@iBgT) in
the summer of 2005, a specific assessment survey was developed to measure both the
exposure of the students to important elements of thgrgam and the student level
of knowledge and skills. The survey also measures the level to which thewasject
have been met. The results of the survey for 2006 are presented in Table F. The
summary results and the full survey for 2007 will be available at the time of the visit.
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TABLE F: Selected Questions from Graduating Student Survey results Spring 26
(results expressed in percentages of #gponses)

I. Questions regarding confidence in knowledge & skills #resp| poor fair good | vgood | excdlent
1. Using my knowledge of mathematics tolewhre emgineering problem 29 11 12 5
2. Using my knowledof chemistrydolve relevant engineering problems. 29 11 11 2
3. Using my knowledge of physics to solve relevant engineering problems. 29 10 13 2
4. Using my knigge of engineering to solve relevant engineéging.prob 29 1 6 17 4
5. Designing amtnductingn experimetatobtairmeasurements gain adiinaknowledge about a process. 29 1 7 9 11
6. Analyzing and interpreting a set of data to fipchgmelaing(s). 29 8 16
7. Designing a device or process to satisfysemivepeifications. 29 2 8 10
8. Functioning as a techlyicaintributing member of an engineering team. 29 3 10 13
9. Functioning as an accountable member of an engem@ering 29 7 11 10
10. Formulating unstured engineering problems. 29 1 13 11
11. Usingappropriate engineering techniquelside isaftware or lab equipfogmioblem solving. 29 1 11 14
12. Understanding the professional responsibilities of an engineer. 29 9 14
13. Understanding the ethical responsibilities of an engineer. 29 3 4 16
14. Writing effectively. 29 8 12 8
15. Making professional presentat 29 2 6 14 6
16. Effetively expressing engineeglajed ideas to others. 29 9 14 5
17. Listening to and impBytiaterpreting different viewpoints. 29 3 5 13 7
18. Understanding thegptial risks and impacts that an engindatiog sodesign may have to the public. 29 3 8 10 7
19. Applying knowledge about current issues (economic, environmental, political, social, eteltedemgiblesnsig 29 1 3 12 8 4
20. Recognizingealhimitations of my engineering knowledge and abilities and knowing when tdiséekatidditiona 29 1 10 9 6

1. Questions regarding opportunity to acquire these knowledge & skills #resp| poor fair good | vgood | excdlent
1. | usemyknowledge of ramatics to solve engineerioigiems. 29 5 5 14 4
2. luse my knowledge of chemistry to solve engineering problems. 29 4 13 9 2
3. I use my knowledge of physics to solve engineering problems. 29 4 10 11 3
4. 1 usemy knowledge of engineering to sailveezimgy problems. 29 1 10 10
5. Thereare opportunities to design and canghertments to obtain measuremegtin additional knowledge aboy 29 8 9 5 6

process.
6. There are opportunities to analyze and interpret data to find an urederlying them 29 1 12
7. Thereare opportunitiesdesign deviceor process toeet a givesetof specifications 29 3 11 8
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1. Questions regarding opportunity to acquire these knowledge & skills, continued #resp| poor fair good | vgood | excdlent
8. There g opportunities to work in engineering teams. 29 3 7 9 9
9. Whenworking iangineering teams, lexpected tfoea technically contributiregmber. 29 3 5 7 13
10. When working in engineering teams, | am expected to be &xgopanmelmbers. 29 1 5 9 14
11. There are opportunities to formulate unstructured problems. 29 8 12 8
12. There are opportunities to use engineering technigeesofiure or lefuipment to solve problems. 29 1 5 10 8
13. We learn about the professional responsilititexsgafieer. 29 4 10 8
14. We learn about the ethical responsibilities of an engineer. 29 5 10 7
15. | have the opportunity to produce written documents. 29 3 12 13
16. 1 havehe opportunity to make professional presentations. 29 5 10 6
17. | have thepportunitipexpress engineerietated conceptsothers. 29 4 7 8
18. lam exposed to viewpoints other than my own. 29 1 2 10
19. There arepportunities to learn aboygdtentiaisks and impacts of engineering solutions. 29 7 11 2
20. Thereare opportunities to learn about current issues (economic, environmental, political, social, eglgteflen 29 3 8 12 4 1

problems
21. There are opportuniteeanderstand thmits of mgngineering knowledgeadilities. 29 8 12 5 3
22. Thee areopportunitige[earn when | needéek additional information. 29 3 8 9 8
23. linteract with rmstructorsutside of class. 29 3 9 6 5 5

I1l. Questions regarding specific educational objectives #resp| poor fair good | vgood | excdlent
1. | belieg | am able to apply fundamental science, mathematics and engineering principles to engineering syst§ 29 1 3 14 10
2.1 believe | am able to describe and apkhowigdge of processsigycture, properties and performance to mg 29 4 18 6

systems
3. | believe | am able to solve materials selection and design problem using my knowledge of procestirg,asidic] 29 1 8 12 7
performance for all classes of materials
4. | believe | am able to use experirstatiatical and computatiorehods fanalysis and design problems 29 1 5 6 12 4
5. I believe | am able to use handsboratory experience to selengineering problems 29 2 4 13 9
6. | believe | have gained the needed background to effectively contribute in my first job 29 1 2 8 12 5
7. 1 believe | understand the professional responsibilities of a materials engineer 29 3 6 10 9
8. | believe | have the experience to integrate materials engineering concepts with important societal isshe&s|ikg 29 1 7 16 4
safety and envimental
9. 1 believe that 1 am prepared to enter a graduate program of interest 29 2 2 6 10 8
10. | believe that 1 have the ability to communicate effectivelyinevetipganehgineering concepts to botleateiohi 29 1 9 14

nontechnicaudiences
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Feedback sessions with students

At least once a year, the Academic Counselor and the Chair meet witluthe st
dents in two groups (one for Graduate students and another for Undergraduates).
These sessions are typically in the Autumn quaatet in addition to seeking
feedback, the students are encouraged to come and talk to the Academsé&: cou
lor, their faculty advisor or to the Chair on a regular basis. The students are also
advised to become involved in the Department, its outreach sgiand the
student chapters of the professional societies.

Ad-hoc feedback from students

Students provide feedback primarily to the Academic Counselor during individual

advising sessions. The Chair meets with the Academic Counselor periodically
and his feedback is discussed in these meetings with specific action items. In
addition, the Academic Counselor is a member of the Undergraduate Program
Committee and brings the student feedback to the attention of this committee.

Feedback from alumni

The University Office of Educational Assessment (OEA) surveys alumni who
have been out of school for one and five years. This is done every 2 years, and
the last survey available at present is the 2005 surv@gcause the survey is
Universitywide and was dedoped without the input from ABET 200@he
outcomes do not completely map onto program outcomes. However, the overlap
is significant, and the OEA outcomes are mapped to tggafment desired
outcomes in Table G.

OEA data also provide information ohe status of the graduates one year after
graduation. The graduates are asked if they are working, in school mr une
ployed. These data are shown in Figure 2, where it is seen that there have been no
unemployedsince the 1999 class, and that the numbenkiwg vs. the numbers

in school varies from year to year. The full survey for the class of 2005 may be
found at http://www.washington.edu/oea/pdfs/gradlyear/G5423.PDF.

The OEA survey system has been in operation for many years. Recently, for
MSE, thereturn rate on graduates after the first year has been about 25%. On a
scale of 1 to 5, the responses to the OEA questions have been in the range 2.2 to
4.5, with averages near 3.2. Little overall change seems to have taken place over
the yearsl999 to ®05,as can be seen in Figure 3. This infaion will be used

by the faculty to develop specific goals for improvement over the next few years.
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Table G: Alignment of OEA Outcomes with ABET and Department Oucomes & q

OEA Outcomes // ABET Outcomes a |b |c [(d |e |f |g [h
Writing effectively

Speaking effectively X
Critically analyzing written information X

Learning independently

Understanding and appreciating thesar X

Understanding and application of scientificngiples |x [x [X X
and methods

Understanding and application of quantitativenpri|x |[x [Xx X
ciples and methods

Defining and solving problems X

Working cooperatively in a group X

Readiness for a career

Readiness for higher education

Understanding different philosophies and cultures X
Understanding the intaction of society and envine X X
ment

Recognizing rights, privileges and responsibilities ag X X
citizen
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Figure 2, Current Status 1 Year After Graduation
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Fig 3: Office of Educational Research data for graduates, plotted as a function of year.
Satisfaction of UW Contribution (1 year after graduation date noted)
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In order to better align the feedback from alumni with the Department objectives
and outcomes, startingoim Summer 2001, we are conducting our own alumni
survey. This will be conducted every ten years due to the extensive amount of
data generated. This survey was developed in collaboration with the College of
Engineeringbs Center f daachitgn(QELT).e dhisi n g
survey provides data regarding the effectiveness of the Program in meeting
individual outcomes. The alumni survey and the aggregate results over many
decades are provided in tAppendix SG. The results of the survey broken down
into ten year increments will be available at the time of the visit.

From the survey, we note that the areas where some lack of preparation was
identified by recent graduates are:

B4 Function on multidisciplinary or crosgunctional teams
B6 Recognizerofessional and ethical responsibility

D1 Environmental aspects of engineering practice

D2 Practice of engineering on a global scale

D3 Relation of engineering to societal and cultural issues

The Department Undergraduate (UG) Committee reviewed thegksresiring
Spring quarter of 2003 and noted that several of these shortcomings have been
addressed in recent curriculum changes. In particular:

e Team problem solving has been introduced in 491 and 492 to complement that
already utilized in other courses;

e Additional discussions and case studies relating to professional and ethical
aspects of engineering have been introduced in 491 and 492 to increase their
experience in these areas.

e Environmental aspects are now discussed in 492 and included in the design
problem.

e Practice of engineering on a global scale is discussed in 310 and-#9291
relative to the design problem.

e Relation of engineering to societal and cultural issues is covered to some
extent in 492 as part of the case study on theory of constraint

The complete report from the Undergraduate Committee together with their
recommendations for further curriculum enhancement are includaégpandix

S-H. Itis noted that these aspects are difficult to integrate in the curriculum. The
continuing chages in the Junior lab sequence and the capstone design experience
are intended to remedy some of these issues. The changes in the Junior Lab
sequence are shown in Apgex S-.

Feedback from External Committee
In 2000, two external advisory committees #ersthlished. These are the
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Curriculum Advisory Committee (noted above) and the Departmevg|Bpment
Committee. The Curriculum Advisory Committee members help with the aurric
lum review and in establishing the program goals and objectives. Summaey of t
discussions with this committee since Autumn of 2006 will be available at the
time of the visit. The Department Development Committee helps the Chair with
alumni relations and fund raising for the Department. In the winter quarter of
2003, the departménn consultation with this Committee and the College of
Engineering Development offices, identified a set of Development priorities.
These are presented in thppendix SJ.

Assessment by Faculty

Assessment by faculty members is another important agpebe overall a-
sessment plan. Three specific mechanisms are used as described below:

Course selevaluation by the faculty

At the end of each quarter, the instructor of the course completesexakelation

of the course that they have just taugfthis report documentssgects of the

course that went well and those that need to be changed. epbrs is a direct

mesur e of the instructords view about the
its objectives. This report is part of theeord The 20062001academic year was

the first year we have obtained the smltfluations. These reports are an impo

tant element of the overall three year review of each course. The self evaluation

for 20062007 will be avdable with the course information #ie time of the

Visit.

Discussion with the Chair

Each faculty member meets with the Chair, formally, once a year to discuss all

aspects of their contributions to the dépee nt 6 s mi ssi on and their
coming year. Eduwtional contributions anghlans are an important part of this

discussion.

Collegial or peer review of faculty and teaching effectiveness

Every faculty member has a peer review committee of two other faculty members.
Once a year, the committee evaluates the teaching effeds/aiethe faculty
member. The results of this evaluation are shared only with the facuttpene

and are intended for the sole purpose of providing caisteufeedback to the
faculty member.

Other Assessment Tools

We use three other general assessnools. They are:

Number of students who patrticipate in professional societies and department
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outreach actiities

We believe that participation in student chapters of societies and the outreach
activities (school visits, engineering open housegnsmportant element in
meeting the desired toomes of the department. These activities are strongly
encouraged and we track the number of students who participate in these.
This data will be available at the time of the ABET visit.

Benchmarking witlpeer departments

We have participated I n the University
benchmark our gbartment against the others whatp@pate in this survey.

The results of this benchmark are presented to the faculty at the annual retreat

and theirsignificance is discussed. We use this survey to set broad goals and
directions for the department and to identify the best practices among our

peers. The results are also used to discuss and justify resources fer the d

partment. The general resultstbis benchmarking study (without the names

of other instititions) will be available at the time of the ABET visit.

Evaluation of student writing abilities

As part of the colleggvide writing assessment program, writing samples of
our students have beeaviewed and rated. This program was initiaied
20002001 and has been continued since. Samples of writing are taken from
several courses for our seniors during a given academic year for this purpose.
Ratings are made on the basis of grammar, punciyaiod spelling, as well

as ability to clearly cavey the information desired. The writing assessment
identifies problemswith our student writing that need to be addressed. Full
data on the writing assessments will be lade at the ABET visit.

Seveal of these assessment tools have been used in an informal basis for many
years. Their use on a more systematic basis is a recent development. Our view of
the effectiveness of some of these tools in assessing the desired outcomes of the
program is presged in Table H. The columns in Table H correspond to the
assessment subgroups listed above.
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Table H: Means for Assessing Desired Outcomes

coursework| Experiential | feedback | Assessment by Other
learning faculty
a. Math/sci/engr 3 3 1
b. Experiments/data an 2 3 1
c. Design 2 3 1
d. Multidisc teams 2 2 1 1
e. Solve engr proglems 2 3 1 1
f. Prof/ethical respons 2 3 1
g. Communications 2 2 2 1
h. Global/societal 2 3 2
i. Life long learning 1 2 2 1
j. Contemp isues 2 2 2 1
k. Use of tools 2 3
I. Adv Sci/engr 3 3 2 1
m. Struc/prop/proc/app 2 3 1
n. Materials selection 2 2 1 1
probs
0. Expt and comp 2 3 1
methods
p Res/design project 3 3 1 1
g. Grad sch prep 3 3 1 1

Usefulness as an assesstrenl:

1 =some 2 = moderate

3 = major means ofsasseis
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3.4 Implementation of the Results of the Assessment Plan to Improve the
Program

As indicated above, the results of the various assessment tools are shared with the
relevant castituencies in a timely manner. Most of the assessment results are
shared with the faculty at least once every year. In some cases, the changes can
be implemented right away and action is taken. In other cases, a plan is drafted
for improvement and psented to the faculty for discussion and ienpéntation.

Our curriculum has undergone major changes in the last nine. yd#ues first
comprehensive review took place during the 22989 academic years for all the
coursesThis led to the development tife single degree with a complete cusric

lum overhaul. The new courses have been taught since 2002. Due to the interim
visit in 2003, the design sequence was modified during the spring/summer of
2002. Starting from the 2062003 academic year, the newgsence has been
offered (MSE 491 & 492 and changes to MSE 499). It was reviewed by-a sub
committee of the faculty and significant changes proposed starting from the 2006
2007 academic year. Details will be available at the time of the visit.

Another major bange in the transition to the single degree curriculum was the
development of the integrated junior laboratory sequence (MSE 311, MSE 312
and MSE 313). This laboratory sequence has been reviewed every year starting
from the summer of 2004 (after two offeys of the originally developed
courses). Significant changes have been made and they will be available at the
time of the visit.

We believe that all the curriculum now is well set and will only require minor
changes. Starting from the summer of 200Wjlitbe reviewed every three years.

In the future, this will include a review of the course syllabus, student and faculty
evaluations, and input from other assessment tools, including:

>

input from students obtained in the group assessment conducteddss pro
sional evalators,

input from student exit interviews conducted by the Chair, and
faculty and student evaluation summaries for each course.
input from the Department Visiting Committee

> > >

Assessment results will be collated by the department staff siedvexl in detail

at the departmental Fall faculty retreat, with additional review by the Depair
undergraduate committee. Further input will be sought from alumni andtrirdu

al representatives on an-hdc basis. After this review, strategies anchplall

be developed to further improve these specific courses as well as the overall
undergraduate program. The results of the review completed in maesuof

2007 will be available at the time of the visit.
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35 Demonstration that Graduates have Achieed ABET Outcomes

The work of our students in their courses and other activities, employment in their
first jobs, and their achievements over their careers are the best indications that
they have achieved the ABET outcomes. Student work is demonstratesir

grades and in saples of their work in courses, which will be available at the time

of the visit. Student employability has been shown in Figure 2. Aamients

over the careers of graduates is represented by the positive feedback received by
the department from its alumni. Althougjte latter has not yet been quantified, a
measure may be taken from a survey done in the early 1990s, in which over 10%
of graduates had a title of President, Owner, CEO or CD@.results of the
student survey anglumni survey have been presented earlier in Tables F and G.

3.6 Changes that have been Implemented based on Assessment Results

Results from the different assessment tools have already been used to make
significant changes in the program and thep&rtnent. Some were noted in
Table C. A few more specific examples include:

e students may have a sponsor outside the dept. in addition to one in
the dept. for a senior project (interdisciplinary)

e strengthen design component by revisions to 310, 322, 312, 491,
492 (official and unofficial changes made)

e revise minor to attract students from other engineering and science
disciplines

e establish independent research course formajors and majors
outside required 499 (senior projeef)SE 497 in place as CR/NC

e expand technical electives list to include courses undergrads and
employers seek (includes more math, business, and physics as well
as engineering)

e modification of the curriculum (MSE 442) to provide students
more posure to phase diagrams

e modifying requiements for student work in MSE 499 and in MSE
491 including what is required for an elective 5th credit in MSE
499

e restructure MSE 431 to meet needs of students and genghto
failure analysis and durability of mats.; considering another option
as well

e admit more "early admits" (students who have completed freshman
year) and begin to incorporate them more syatecally into dept.

e offer a small number of direct freshman admissions into tie D
partment.

e consider using cop experience as part of a tewah elective--
currently working on logistics to make this acceptable to faculty
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e Combining two degree programs into one MSE degregram in
2002.

e Hiring new faculty in the areas of polymers and optical anctele
tronic devices in accord with the new degpeegram.

e Consolidating the laboratory experience for the undergraduates by
creating a jaior laboratory sequence, which allows consolidation
and more efficient use of Dept. laboratory and computati@ral r
sources.

A Change in Degree Structure

Our previas assessment and evaluation process provided the data needed by the
faculty to justify a major change in the degree structure of the tdegat; from

the current two egrees to one common degree in 2002. The datkected
includedfeedback from industriaecruiters, the Departmental Visiting Contmi

tee, students, faculty and benchmarking with peer utistits, and it was decided

that we should be offering one degree in &als Science and Engineering rather

than two degrees in Ceramic and MetallurgiEabineering. This recommead

tion came from these sources over several years, and started the department on a
track to develop the single degree program. This new program was implemented
for incoming students in the Autumn Quarter of 2002.

Specifically,the justification for this change is as follows:

1. The changes in the types of industries that recruit our students. Prior to
about 1990, most of our students weeerunited by traditional materials
producers (e.g. ceramics or glass producersjsers thawere focused on
only one class of materials. There has been a significant change in this.
Most of the students are now being hired by users that require knowledge
of all classes of materials. This is especially true for electronic manufa
turers but is B0 true in the aerospace and automotive manufactursig se
tors; these areas are consistently the most active in hiring our graduates.

2. The need to be flexible to include course offerings in emerging areas. One
very good example of this is polymeric matesidh our curiculum before
2002, only one course was offered (as an elective) on polymers. However,
polymers are very important class of materials that are widely used. In the
new curriculum, polymeric materials are being integrated into the entire
curriculum.

3. Comparison with peer departments. We have benchmarksdlees with
approximately 30 other MSE Deparents in the country. At the time of
the change, compared to other MSE departments, we were one of only five
that offered material specific degre@siree of the other four were rather
large departments (more than twefitye faculty members).

The department used an inclusive and thoughtful process to generate the curric
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lum for the single degree. The process used included the followmgpoents:

1. A careful evaluation of the curriculum at nine other peer departments
(WSU, Purdue, Utah, UC Berkeley, U of Migan, MIT, U of Minnesota,
U of Florida and Georgia Tech).

2. All the courses taught in a typical MSE curriculum can be divided into
eight subgroyps. We did the same and each faculty member choose to be
members of two of these subgroups. The-gubups worked on generating
outlines for the courses in that sgboup (typically 3 to 5 courses). Ireg
nerating these outlines, the sgioups used all koks of input. Thesent
cluded outlines of related courses that are offered currently, coutse ou
lines from peer institutions, comments from studentkected during exit
interviews and input from Advisory Committee and industrial colleagues.

3. The entire faclty reviewed these outlines (in draft form) and theimeo
ments were forwarded to the sglobups who generated a second draft of
the outlines. This was reviewed one more time by the faculty and the sub
groups produced arfal outline. These were voted ordaapproved by the
faculty.

As part of developing the single degree program, the faculty undertook a full
curriculum review during the two academic years, 199800. Using input from

faculty, students and alumni, several course revisions were proposetiave

been implemented in this transitioithe subgroups and the courses from the old

curriculum that were used to generate equivalent courses in the newlaorric

are presented in th&ppendix SK. In addition, the requirements for the new
degreead t he quarter by quarter breakout of
presented in thé\ppendix SL.

3.7 Materials Available for Review

During the 2007 ABET visit the following information will be available for
review by the visiting team:

A Planbook 6r MSE program

A Examples of senior project oral and written reports

A Information on student participation in-op and internship programs

A Information on student participation in professional society chapters and
activities

A Data from student feedback for@Q

A Results from alumni surveys

A Benchmarking comparisons of our programs with peer institutions

A Objectives for each department course along with a course outlinecand e

amples of sident work
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Typical student evaluations for each course including how theseou
matches the ABET and department goals

Course self evaluations by the faculty

Information on collegial evaluation of faculty and course effectiveness
Information on writing assessment program

Student resume book example

List of student award winners

Department strategic planning documents

Faculty meeting, committee meeting and faculty retreat minutes
Updated data and tables, as appropriate

N5 SN S S N N

3.8  Process to Assure that Each Graduating Student Meets the Gradu
tion Requirements

During t he sintbedDepatingest, the dcademie Counselor meets
with each student to review the courses they have completed, chart a proposed
course of study, and plan for graduation. This advising begins when the student
enters the Department and participates in theergraduate orientation sessions
that are held at the end of the summer preceding their first fall quarter in the
Department. This orientation session provides the students with information
about their degree regeinents, they are each given a copy & timdergraduate
planbook, and they are introduced to the Chair of the Department, the Academic
Counselor, student society repenttives, a representative from the College Co

op Office, and a representative from the Women in Science and Engineering
(WISE) Office. The orientation session not only helps acclimate the new juniors
to the policies and procedures of the Department, but also gives them a clear
understanding of their course requirements. The students are encouraged to use
the tracking sheets thare in the back of their planbook in order to keep track of
their own progress through the major. The advising by the Academic Counselor
auwments this selfracking by periodically meeting with each student to ensure
that they are taking the right coass and to assist them in planning their geadu

tion date. This may include reviewing transfer credit from other utistis.
Approximately 2 quarters before the student is expected to graduate, they will set
an appointment with the Academic Gselor tocomplete and sign a graduation
application. The Counselor does a complete audit of all courses completed, and
notes on the Graduation Application all remaining required courses. Thisasradu
tion Application is then forwarded to the UW Graduation and Aoad Records
Office for their review. If the student does not complete all the required courses
listed on the graduation appdt®on, the Graduation Office will notify the student

in writing of their deficiency and move their graduation date to a latertejuif

the deficiency is not remedied.
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Chapter 4

Professional Component
4.1 Overall Professional Program

The overall professional program of the department is an integrated curriculum
that provides the students with background in structure/prepgmocessing and
performance relationships in all classes of materials, with a strong basis in
sdence, mathematics and emgering fundamentals. Added to this are general
education, specialty and elective courses to give the student aowedled
eduation.

The plan of the Department is to review the curriculum and implement major
changes in Jear cycleswith the goal being to review each course during the
cycle. This process includes a review of the course syllabus, student and faculty
evaluationscourse outcomes, and input from other assest tools. If necessary
there isa breakdown of the courses into subgroups each of which is reviewed by a
panel of faculty to make sure there is alignment with our coestity needs. The
outcomes and objewgts of the Departmerissessment results are collated by the
department staff and reviewed in detail at the departmental Fall retreat, with
additional review by the Department undergraduate committeepeasdntly, by

the Department ACI committeeAll courses were reviewedetiveen 19992000

and the outcome of this review used to create the curriculum for the single degree
program which was started in 2002. In order to address the concerns dnad wea
nesses found in our ggrams during the 2001 visit, in thears 20042003 the

focus of the Department curriculum review was to strengthen thespiaial
component of the program. As a result all courses were evaluated to ascertain the
level of professional component included and then changes were made to ensure
that the curriculum exposed students to these important skills. The results of the
interim visit included the approval of the new approach in the curriculum for the
professional component. The details of this will be available at the time of the
visit. During the 2003 interim visit, all concerns and the one weakness were
removed. Our single degree program plan was also approved.

In the following three years, 2003 through 2006, as a result of feedback from
students and faculty, the laboratory courses weoeified. The reasons for the
changes, the changes that were made, the assessment of the changes and the
subsequentprovements will be available at the time of the visit.

To evaluate the quality of courses, the degree program and instruction, wee utiliz
the student evaluation forms available through the Educational Assessment
Center. Peer evaluations of the faculty by the faculty are used as a further aid in
evaluation and enhaement of faculty teaching and course content relevancy.
ABET reviews in 201 and 2003 have proven helpful. Through 2004, tle pr
grams were also evaluated by exit interviews of all graduatudests. Since
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2006, the survey has been online. Finally, each faculty membeogde\e report
for each courseon an annual basis, inclung its successes and areas where
improvement is needed.

Further input is sought from thexternal Curriculum Advisory Committee wite
ever possible, and from other alumni and industrial representatives ashhaic
basis. After this review, strategies aeveloped to further improve these specific
courses as well as the overall undergedd program.

As a result of our evaluation process, we have modified our curriculumsese

ly over the past 5 years to more appragly reflect the current trends afudure

needs of materials science and engineering graduates and to continually monitor
the exposure of students and achievement of theomes. We have also laro
dened our scope during this time by recruiting new faculty in the areasyef pol
mers and in lpotonic/optoelectronic device® meet these changing needs as
identified by industry, our alumni and due to the growing collaborationsl-deve
oped with other Departments within the University of Wiagton.

4.2 Mathematics, Basic Science, General Educati and Engineering Fun-
damentals

The Department relies on the College of Arts and Sciences for introductory
chamistry, physics and math courses. In general, the level of these courses is
satisfatory, although the consistency of math instruction qualégnss to be

quite variable due to the use of TAs for instruction at the basic level. &he D
partment uses advanced level chemistry and physics courses, which seem to be
well taught. The Department relies on the College of Arts and Sciences for
courses inthe Humanities and Social Sciences; these seem to be of high quality
and many are well liked by our students.

The Department relies on the College of Engineering for base level engineering
courses. We are generally satisfied with the quality of thasses.

4.3 Department Curriculum

The overall program curriculum design was described earlier (section 2.5 above).
Students are prepared for engineering practice first through basietiedui

math, physics and chemistry (55 credits; included is thtal are 6 credits of
science electives). This is followed by engineering funadate (24 credits),
coordinated by the College of Engineering. Courses in Written and Oral Gomm
nication (12 credits) are required. Materials faméntals (35 credits) artaught

in the junior year, beginning with an introductory course where they are involved
in a mateials selection problem posed by industrial representatives, followed by
courses in structure, property and processing relationships iniatateStudents
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continue required courses (14 credits) into their Senior yeardingltheir senior

project (4 credits). They then apply their knowledge to technicetivade (a total

of 16 credits) during their senior year. For the BS degree in Materials Science
there is a 16credit technical elective requirement. A minimum of 8 of these must

be MSE courses at the 40fvel or higher except MSE 520 and MSE 599 (grad

ate courses). Courses chosen as technical electives are not classes already required
for gradwtion. Orly one credit of the 16 total may be MSE 498 or MSE 499.
Given in Appendix S-M is a list of the technical electives available for 2006
2007. Students can petition to request an alternative course as a technical elective
by submitting a technical electiveaiver form to the Departmental Undergraduate
Curriculum committee (available at the time of the visit.) The proposed technical
elective alternatives are then reviewed on a case by case basis by the &ndergr
duate committee. A total of 24 credits of Visualterary and Performing Arts
(VLPA) and Individuals and Societies (1&S) are also required to complete the
required 180 credits for their degree in Materials Science anich&sring.

The general education component includes those coursésual, Literay and
Performing Arts (VLPA) and Individals and Societies (I&S). The general
education courses complement the technical content of the curriculum and are
consistent with our program objectives as listed in Section 2.2. These ¢anrses
addition to depamental coursesid in develping engineers who not only have

the tednical tools to practice but will be able to work in diverse teams within a
continually changing envirenent and who are able to umsiand the impact of

their practice in a global anddetal context.

Materials Science and Engineering, by its nature, is a multidisciplinary program
involving interaction with Electrical, Chemical, Biand Mechanical Enginee

ing, Chemistry and Physics. We enjoy good relations with these departments and
have a number of adjunct faculty in those programs who teach joint courses. Our
students also take a variety of courses in these other departments that can be used
as technical electives. In addition, our students and faculty interact frequently
with students and faculty from other departments and programs as they participate
in interdisciplinary research ggrams. As part of the single degree curriculum,

the students have much more flexibility in being able to take elective courses to
suit their interes(16 credits in the curriculum). In order to meet the needs of our
graduates (gathered from feedback from students and their employers) the courses
that can be taken as technical electives has been significantly expanded. Two
significant changes includthe use of up to 6 credits from a selected list of
business courses, and the advanced science courses as technical electives.

4.4 Major Design Experience and Preparation for Engineering Practice
Changes in the Professional Component in the Curriculum

In part to address the weakness identified in the Autumn 2001 ABET review and
also to address the areas of improvement noted by the alumni of the program, the
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set of courses in which significant aspects of the professional component are
addressed have beemodified. Here we first summarize the changes made
between 2002003 (discussed in detail in the 2003 Interim Visit Report stibmi
ted by the Department which will be available at the time of the visit) and present
the details of the recent changes.

Major Changes (200405)

The Undergraduate Program Committee conducted a survey of capstone design
courses offered by Materials Science and Engineering Departments at several peer
institutions and also in other engineering departments at the University &F Was
ington. Based on this survey, we concluded that the strongest capstone design
experiences are team based and emphasize industrial interactions and-involv
ment. They also have written and oral reports. Additionally, coursework is used
to cover aspects athics and safety. Finally, good capstone design experiences
include elements of finance, cost and realistic constraints.

The Committee also examined the then current series of courses that provide
major components of professional experience. Basetlisnthey made reco-
mendations to address this issue. As a result, the entire capstone design exp
rience was modified. This modification was developed by the faculty in charge of
teaching the relevant classes. They requested and used advice from ttie Depa
ment Curriculum Advisory committee, other faculty members and comments
from students. The modified courses were discussed and approved by tite Unde
graduate committee. These changes were then adopted by the faculty aad impl
mented in the curriculum starg with the Junior year students in Spring of 2002.

Recommendation of the Undergraduate committee and curriculum changes

The following changes were recommended in the courses that provide the major
elements of the professional component:

e MSE 310 Increase credits from 2 to 3 to better match the required workload.
This course is an excellent start for the incoming students. It exposes them to
real engineering design and practice and should be continued. (This course
was MSE 300 in the curricuin before 2002).

e MSE 4909: The Senior research project
capstone experience. It provides an opportunity for the students to apply the
knowledge gained in classroom and laboratories to real research and design,
openenda problems. The committee recommended that better guidelines be
developed for written and oral reports and the Senior project be integrated
with the Capstone Design sequence (see below).
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e The development of a two quarter capstone design course segMSEZ91
and 492). This sequence will be the most significant opportunity to learn
about and practice the professional components of the field.

Development of MSE 491 and 492

The Department Curriculum Advisory Committee, made up of three industrial
representatives and two faculty members, was charged with developing the two
new courses (MSE 491 and 492). In the Fall of 2002, the industrial members of
the Curriculum Advisory Committee reviewed proposals for a project course, and
recommended the developnt of a real industrial problem for the class. The
course outlines were developed, approved by the Undergraduate Committee and
the Department Faculty in Autumn 2002. During Winter and Spring of 2003,
MSE 491 and 492 were offered for the first time.

From 2002 to 2005, the courses were taught in a loosely connected manner. MSE
491 (1 credit) was used to introduce the students to important elements of the
professional componerntase studies and lectures on materials design, teamwork,
leadership, engineé@g economics and ethics are presented. Status reports on
senior projects and discussion of professional components in senior projects are
included. The students were introduced to the major design problem and they
worked on it during MSE 492. The dgsiproblems were introduced by praeti

ing engineers from industry and they acted as mentors and advisors onhkthe pro
lem.

Senior project

The required Senior project (MSE 499) complements the capstone courses. These
projects consist of research, desigd and/or engineering projects. Students are
required to include in their oral and written Senior project presentations eform
tion on the design aspect of their specific project.

The Senior project (4 credits) is required of all students to completeéuemic
requirements for a degree. This project is intended to develop design ability
through practice in a small but complete engineering research, development, or
design project. Potential projects are developed by the faculty and presented to
studens for their choices at the end of the Junior year. The Senior preject r
quires experimental or design work, individually or in a team, and is supervised
by one or more MSE faculty members. Every quarter, one faculty member is
assigned as the coordinatmr MSE 499 and is responsible for reminding the
students of the requirements and answering student questions about the Senior
project.

Senior project progress is monitored during the Senior year through individual

meetings with the faculty supervisom@hoften with her/his research group), and
during the capstone course sequence. Specifically, during 491 in winter quarter,
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students are required to submit a report

Rel evanceo related t o trbeouiies addason af r proj ect

how the student integrates knowledge from their course curriculum into their
Senior project. The report also includes the societal and economic aspects
involved with the project. Representative copies of these reports willddalde

during the visit. The students are encouraged to discuss draft copies of these with
the instructor. The final reports are graded and this report is 15% of the grade for
the course. In addition, the departmental guidelines for the written anejpoals

are given to the students. These are includetipimendix S-N. Completion of

MSE 499 requires a complete, formal written report along with an oral paesent
tion, some of which are taped. During the visit, representative copies of the
reports wil be available.

Summary

The professional component of the department curriculum is designed such that
students are prepared for engineering practice using a series of experiences
throughout the curriculum, culminating in the capstone experience. Stuatent
introduced to engineering design as entering juniors in MSE 310, where they
carry out an initial materials selection project. During the next few quarters, the
students take a combination of theory andldabed courses to give them add
tional experence with the relationship between theory and practice. Each student
chooses a Senior project during the Spring quarter of the Junior year, based on a
set of faculty presentations. The Senior project is undertaken during the Senior
year, with monitoringand strong faculty interaction both from the faculty advisor
and during the MSE 491 & 492 capstone sequence.

The capstone experience, which includes the Senior project and the MSE 491 &
492 sequence, provides the students with multiple opportunitieseggrate their
knowledge in programs with relevance to engineering practice. In addition to the
various projects themselves, concepts of material selection, professional ethics,
finance, leadership, quality and safety are included to provide a basisviriaim

the student can then develop their specific specialty knowledge and experience.

The combination of the changes in the Senior project and the new capstone course
sequence has proved valuable in assessing
beenlearned in the formal classroom setting. These experiences also force the

student to utilize knowledge from their entire career in the development of

solutions to problems of material design and selection. These courses have been
designed to ensure thatudents gain first hand experience of the important

elements of the professional component of materials engineering. In our revised
curriculum, MSE 491 and 492 are the primary courses for the professional
component. MSE 310 and MSE 499 are the secoraamges for the progsion-

al component.

The department faculty believes that as a result of both changes in content and the
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teaching pedagogy of these courses, the students graduating from our program
will have a strong background in the professional ponents of our field.
Details of courses and their place in the curriculum are given in Tables 1 and 2,
AppendixI-A. Specific course syllabi are givenAppendix|-B.

Ongoing Evolution of MSE 491 and 492 (200Present)

We believe that the new coursegsience (MSE 491 and 492) very well meets the
requirements in exposing students to the professional components. The students
especially liked the interactions with industrial mentors and being able to apply
their knowledge to solving a significant problenowever, both from the self
assessment by the faculty and the feedback from students, the following points
were identified for further improvements:

e Detter integration between 491 and 492
e Jonger time to complete the project

e more uniformity in the asg@nce provided by mentors and also in their
expecstions.

Based on this feedback the course sequence has been modified. Highlighted
below are the changes made.

Versions offered in 200506

The focus of this change was to better integrate MSE 491 and 4Bi2e basic
changes were:

e Spread out the lectures and case studies on the professiomzdramnt
over the full two quarters

e Form teams in MSE 491. The teams work on a small desidiepran
MSE 491. All the teams work on the same problem. It waduae an&
ysis project on the Olympic Pipeline. The gipe was built in 1964 and
failed in 1999. The project wasgposed and mentored by Dr. Russ
Jones. Dr. Jones has extensive experience in the area of failure analysis.
He recently retired fromhe Pacific Northwest National Labs and during
200506 was working part time as a failure analysis specialist at Exponent,
Inc. These same teams carry over into MSE 492 and work on different
design problems. The seven teams worked on the followirimepns:

T AMedical Devi ce Pr MdeahtorcMr. Stevers iBgn Pr obl em
y, Light Science Oncology

T ALead Fr éentos dvr. tlatharoSchwarz Cranelnterpoint
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T AL ght wei ght Aut omo tMentoe DrCRussponent Desi

Jones Exponent
T AMicrosnduMaechénabilityo, &hgntor: Dr.
Co.

T AComposite Panel Memoc MmRpugSsiinels,t i t ut i ono,
Commercial Aircraft Interiors

T iCharacterization of CVDMe®ar®r.on Graphi-t
Neil Salstrom;Toyo Tanso

T Awear Re Cioattamgs for TitavMakum Al |l oyso,
Pollack Boeing

e A few sessions on teams dynamics and follgnto make sure teams are
working properly.

e Better defined roles for mentors. Specific times for the teams to meet with
mentors

e Have the sammstructor teach MSE 491 and 492.

Based on student feedback and the-asffessment by the instructor, it was still
clear that the time for the project was not sufficient, the courses were still not as
well integrated as they should be and there waghidity in expectations of
mentors.

Version offered in 200607

As a result, the instructor presented a proposal to modify MSE 491 and 492 in the
Autumn of 2006, it was approved by the fac
Council on Educational Paly. The proposal is included fppendixS-O. All

the modifications except one have been implemented. Due to the time constraint,

the credit hours did not change. They will change for future offerings of this

course.

Significant changes for this veosi include:

A Have fewer mentors and have them mentor iplelteams. This year we
had three projects and two teams worked on each project. etlised
the variability in the expectations regarding mentors. It alswiged a
way for the mentors to evate the performance of two teamsatigke to
each other.

A More frequent reporting on the projects. Weekly reports with vefithed
guidelines and grading osfia.
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A Well defined and clearly articulated ways to both evaluate the rperfo
mance of the teamend the individual contributions by group migers.

A The most significant change was that the teams worked on only one
project. The project began in MSE 491 and was completed in MSE 492.
The pojects were assigned at the rpdint of the Winter quarter anwill
be completed at the end of the Spring quarter. The three projects and the
mentors are:

T fiDesignofanOm oar d Hydr ogen Mé&itoroDr.&gse Sy st e mo,
Jones GT Engineering

.I.ﬁDesign of Opti mal Process ™Menr CVD Sili
tor: Mr. Neil Salstrom;Toyo Tanso

T FMaterials Properties and Their Influences on Sputter @hglUsed

in Semiconductor Pr oces $hadoagnd, Mentor s:
Mr. David Sauer, Intel Corp.

At the time of the visit, the complete course package for @&-Q7 offering of

the design sequence will be available. It will include course outlines, handouts,
case studies, representative examples of student work and all of the oral and
written project reports.

A course survey has been taken every year éaetidl of MSE 492) since the first
offering of these courses to determine how effectively the course sequence (MSE
491 and 492) meets the course objectives. The objectives and the ratings from the
students for each on a scale of 1 (highest) to 5 (lowesty)teown in Table | on

the following page. These are the composite results for four years (Spring quarter
of 20032006). The survey results for 2007 will be presented at the time of the
visit. These ratings indicate that all objectives were met at ddwgh
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TABLE I. COURSE SURVEY FOR MSE 492. To assess the success of this course in meetings its stated objectives.
MSE 492 COURSE OBJEQIVES QUESTIONNAIRE (STUDENT RATINGS) Spring 2003 Spring 2006

Did the course meet these objectivesagderate each based on a scale-d,with 1 indicating that the objective was fully met, to 5
meaning that it was not met at all.

Number of Responses in Each Category
z 2 S RE;
B ~ © | 8 — £
2 :>/~ = % m © @ § g
= B £ E® .3 5 | B2
=] o to O < o > © o
OBJECTIVE (I = o wn ~— ZL < o
1. To demonstrate the use of the following in problem solving:
Structure/properties/processing relationships in materials | 24 48 25 5 2 2.16 104
Materials manufacturing process development 20 42 30 9 3 2.35 104
Quantitative design principles 22 38 34 7 3 2.34 104
Finance, economics and cost analysis 21 40 30 6 7 2.40 104
2. To be part of a team that develops the solution to the problem by using and considering:
Constraints 25 51 20 7 1 2.12 104
Ethics 20 35 33 12 4 2.47 104
Safety 21 31 38 10 4 2.49 104
Quality 26 46 23 8 1 2.15 104
3. To be able to describe the methods used in the problem solution relating to:
Teamwork 44 40 16 4 0 1.81 104
Project management and leaship 42 46 12 4 0 1.79 104
Communication 45 48 10 0 1 1.69 104
Quantitative analysis 20 34 28 15 7 2.57 104
Qualitative analysis 33 36 29 3 3 2.11 104
Methods to work around constraints 29 36 32 3 4 2.20 104
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Chapter 5

Faculty
5.1 Faculty Competency

The MSE faculty are all highly qualified individuals who are well respected by
their peers and colleagues. The professional régpeand research interests of

the faculty represent the breadth of our fiekurther details of their expertise can

be found in the abbreviated CVs presented in AB&Jpendix|-C. The entire
faculty has active research programs and contributes to both underterachd
graduate programs. Their research programs and expertise are nationally and
internationally recognized The high quality research programs have a direct
positive impact on the quality of teaching. The faculty brings both a sound
understanding of the fundamentals and deep knowledge of their expertise area to
the classroom. In adtbn to this, the studes get a chance to persdly interact

with academic leaders in their field and to participate in the exciting research
programs.

Our faculty has expertise in all classes of materials (ceramics, metals, Isemico
ductors, polymers, and composite®¥)e also ategorize expertise in Materials
Science and Engineering not just by material class but also in other weays (r
search area, core expertise and application focus of tresiaijat Our faculty is
well represented in most of these categories also. The faoyisrtise chart will

be available at the time of the visit.

The quality of the teaching is assessed by the feedback from students (e.g. course
evaluation and exit interviews with the Chair). Another measure of this quality is
the large number of awardbat our faculty have received. This year, 2007,
Rajendra Bordia received Makha L. UWadoltver si ty o
Distinguished Graduate Mentor Awattat is oneof the highest awards the
University can bestow on its faculty. Professor Alex Jes dilso received the
College of Engineering Innovator of the Year Award for Research in 2007.
Professor Emeritus Thomas Stoebe has wor@®6 George A. Roberts Award

by ASM International, The Materials Information Society. This award & pr
sented to an ohividual who has made a significant impact to reach students and
teachers, in efforts to increase awareness of materials and applied saieece c

In 2004, Professor Kannan Krishnan has received the Faculty of the Year Award
for the College of Engineerg, which is an award given to Preders G. Cao and

B. Flinn in previous years. Professor G. Cao has also received the University of
Washington Distguished Teaching Award in 2000. In 2002, Professor G.
Kalonji received thée'Director's Awards for Distingished Teaching Scholars”

from the National Science Foundatj@md as a result was Recognized for Exce

tional Achievement by the College of Engineering. Iniadd, many of our
faculty have been elected as Fellows to a variety of gginfieal societiesSee the
Curriculum Vitae listed in ABET AppendixC.
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Each year our junior and senior classes vote for their departmental Teacher of the
Year. The winners in the last six years have been:

2007 Brian Flinn (Juniors); Y. Krishnan Rao (Seniors)

2006 Rajendra Bordia (Juniors); Fumio Ohuchi (Seniors)

2005 Brian Flinn (chosen by both Junior and Senior classes)

2004 Brian Flinn (Juniors); Guozhong Cao (Seniors)

2003 Y. KrishnanRao(Juniors); Lucien Brush & Y. Krishnan Rg8eniors)
2002 Fumio Ohuchi (Juniors); Guozhong Cad&eniors)

MSE faculty also interact with the Col

ing Teaching and Leaing (CELT) program to assist in improving their teaching.
This includes:

A Individual faculty consultations witmstructional consultants
A Faculty participation in CELT workshops and CELT sponsored talks
A Evaluation of courses by CELT personnel

In addition, CELT personnel have presented workshops on active learning at
the MSE faculty retreat.

Faculty have also intetat ed wi th the Universityos
Development and Research (CIDR). Here, individual faculty may consult on
teaching technigques and be observed or videotaped, as needed, to obtain conf
dential feelback on their teaching and to obtain speassistance.

Many faculty members have interactions with industry, either through research
programs or consulting. Industrial research programs are assisted by the Was
ington Technology Center, which provides state funds to match indusrial r
searchcontributions for the development of specific research prograitdeast

5 or our faculty membersave been involved with industrial research during the
past 5 years. Most faculty members are involved in service activities within the
Department or the Uwersity or with professional societies or all of the above.

All of our courses are taught by faculty members. Teaching assistants assist with
the grading of courses and teach the lailooy and sometimes the discussion
sections of the courses. Presly, a total of 12 fulitime and a variable number of
parttime individuals catribute to our undgraduate teaching in the degree
program. An additional full time faculty member will be joining in the summer of
2007. There are approximately 80 studentdhe department (Juniors ane-S
niors). As a result, we have one of the lowest student to faculty ratios in the
College of mgineering. This leads to highly personalized environment for the
education of our students. Also, it should be noted that we Hee highest
number of BS degrees awarded per faculty member among peer MS&E- depar
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ments in the country.

All the faculty members in the department contribute to the degree program
through their involvement with the core courses and other interactibhgshe
students. Research and part time faculty generally devote 25 to 50% of their time
to teaching including supervision of senior design projects.

R.K. Bordia

L.N. Brush

G.Z. Cao

B.D. Flinn (research)

G. Kalonji (until 2005)

A.K-Y. Jen

K.M. Krishnan

C. Luscombe (since 2006)

H. Ma (research)

F. G. Mayer (research)

F. Ohuchi

A. Pakhamov (research)

Y.K. Rao

M. Sarikaya

T.G. Stoebe (retired 6/01, now part time)
M. Taya (principal appointment in ME)
M. Zhang

T >0 > I T D I T D T D D D D

The department is committed to recruitingdaretaining a diverse faculty.
Currently, 2 of the 10 full-time tenure track faculty members are women (20 %
compared toa national average of 10.6% in engirieg in 2005 and a College
average of 17% in 2006).

5.2 Faculty Involvement in the Department and with the Students

The MSE department is run democratically with faculty participation in all levels
of administation. Our Undergraduate committee has the primary responsibility
of overseeing, administering and suggesting modifications to thegradeate
program. The Department ACI committee focuses on continually monitoring and
evaluating the curriculum and provides recommendations to the Undergraduate
committee. All major decisions are made by the entire faculty in regularg sch
duled (twice amonth) faculty meetings. In adn, we have an annual retreat
(late September) in which the key areas of focus for the coming year are ident
fied. The Research Faculty members are also a part of this decision making
process. They have always providadvice to the epbartment and have been
involved in committees (inctiing the Undegraduate committee). A few years
ago, the University senate passed a resolution that gives Research Faculty a vote
in most matters of the Department and the University.thAttime of the visit,
faculty meeting minutes and the minutes of the past retreats will be available.
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Faculty members are fully involved with students, each having undergraduate
teaching assignents and undergraduate af@ivy responsibilities. In adgon,
faculty members are involved with students as advisors for student chapters of
professional societies and as supervisors of indigmgnstudies and research
projects. The course teaching and advising involvement have bsmrssdid
elsawhere in thisdocument. Below, we describe the other interactions with
students.

The department has several active student Chapters of professional societies.
Each one of these has a faculty advisor who provides advice and guidance to the
Chapter. In addition, thadvisor and the leadership of the Chapters coordinate
activities with other Chapters. Currently, we have active student Chapters of the
Materials Advantage, the Society for thevancement of Materials and Process
Engneering (SAMPE) and the Keramos Horfraternity. These chapters, with
advice from faculty members, conduct a variety of activities. Sonmmepea are
monthly dinners and talks in collaboration with the local Chapter of ASM krtern
tional, participation in the national composite bridge Iding competition
(SAMPE), quarterly departmental barbeques and other social events (Keramos),
active participation in various student activities at the MS&T (Materials Adva
tage), otreach to local schools and participation in Engineering Open House and
Engneer 6s Week (alll Chapters). I n additio
Annual Junior/Senior Banquet in which the students give awards (both humorous
and distinguished teaching and service) to faculty and staff. At this banquet, the
students alsoeceive departmental awards.

Most of our students and faculty are involved in other professional societies.
Others include the Materials Research Society (MRS), Microscopy Society of
America (MSA), American Vacuum Society (AVS), American Chemical Sgciet
(ACS), Minerals, Metals and Materials Society (TMS), ASM Intermgatiio
American Physical Society (APS), Society for PhOfatical Instrumatation
Engineers (SPIE) and the Society for Industrial and Applied &fadkics
(SIAM).

All of our Seniors and ahm 20% of the Juniors in the department participate
directly in the research programs of the faculty. This involvement gives students
the experience of working in the laboratory. In addition, in many of these
projects, the students work with graduatedstots and posdocs (in addition to
faculty members). The graduate students and-g@oss provide another source of
advice and guidance to the students. Finally, as a result of this involvement, the
students experience the excitement of research and wsitkhigh quality e-
search equipment.

Because of the low student to faculty ratio, and because faculty teach all of our

classes, there is a very high level of personal contact between students and
faculty. In all the feedback that we receive fromdgmts and alumni, this aspect
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of the depament is highlighted as the major positive aspect of the undergraduate
experience. The faculty members know most of the students by name and the
students feel comfortable talking to faculty and getting informaisaty on all
aspects of their professional (and sometimes personal) life. The graduate students
in the depament are also a very important part of formal and informal education

of the students. As teaching assistants and as researchers in the labsnd@ere
graduates are aaducting research, they have direct contact and interactions with
undergraduate students. All of our graduate students have offices in the depar
ment and are easily available. Once again, in the feedback sessions, the unde
graduatestudents have noted that informal interactions with graduate students
(sometimes late at night or on the weekends) are very important contributors to
their learning. With both faculty and graduate students, some key elements of this
informal advising arecareer advice, advice regarding graduate schools and
planning a course of study. These informal interactions also represent a forum
where the faculty and the graduate students can convey the excitement and the
broad picture of our dtipline to the studds.

5.3 Adequacy of Faculty Size

The size of the faculty is adequate for our teaching program. We have had one
full professor departure since the last ABET visit, and three research professor
departures. However, we have added one new faculty memi2806 and will

have another newly hired faculty join in the summer of 2007. Three research
faculty have also joined the Department. With these additions we will have had an
increase in the number of full timecfdty members. With the reduction from two
degree programs tonedegreeprogram we have nohéreased the teaching load

on our faculty. Nevertheless, we still have to rely on some of our research and
affiliate faculty members to teach a few of the courses. These research and
affiliate faculty are ompensated from State funds when they teach. Interestingly,
our research faculty members have a very good teaching reeamfi.Brian Flinn

(a research Associate Professor) received the OdistpEducator Award from

the College of Engineering (2000nch the Departm#al Teaching awards in
2004, 2005 and 2007. We anticipate additional new facultytipos in the
department, and when they are filled the involvement of research faculty in
classroom teaching will decreaskhey will, however, continue tbhave signii

cant individual student interactions including the sugséon of senior projects.
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Chapter 6
Facilities

The department occupies approximately 35,000 square feet of office aratdabor

ry space on campus in Roberts, Mueller anidcd¥ Halls, along with space in
Wilson Lab and Wilson Annex. These spaces have been upgraded in recent
years, with Mueller Hall being built in 1987 and Roberts Hall being fullyorem
deled in 1989. Full laboratory facilities are available for materiadgatdteria-

tion and processing, computer analysis and structural examination. All facilities
noted here are shared, as needed, amonghttergraduatend our departmental
graduate programs.

6.1 Classrooms

Classroom space is available in Mueller Haith two 40student classrooms and
one 99student auditorium (in addition to our 35,000 square feet of space). The
department also utilizes seminar rooms in Roberts and Wilcox Halls, asd clas
rooms in More Hall and other nearby buildings, as neededss@lam space is
officially operated by a University pool. Mueller Hall also houses the bulk of our
undergraduate laboratories, the umggaduate computing facility, lockers for
students, a student society office and a student lounge.

6.2 Laboratories and Computing Facilities

Due to our shared belief that students learn best by doing, there is a heaay emph
sis on the laboratory component in the curriculum. In order to support this co
ponent of our program, we maintain a number of laboratories primanily f
undergraduate student use. In addition to undergraduate laboratories, students
have access to needed research laboratories maintained by the department.
Finally during the Senior project, the students use a variety of laboratories both
within and out&le the department. Tables J (1) through J (3) provides a summary
of the laboratory facilities used for the Materials Science and Engineemng Pr
gram. These tables include information about the courses that use that facility,
area, general condition aadequacy of the lab. The following Tables K (1) to K

(17) provide details about each of the facilities, idzig important pieces of
equipment in the lab and identified needs for newmqgant.

The students use computers extensively in our prograhe départment miad

tains state of the art computing facilities. These are described in Table K (17). In
addition to the departmentodés computing fac
university computing rooms, which are well equipped with persormabuaters.

All university students pay a technology fee of $41 per quarter ($123 per year) to

cover pgraded computing facilities. Portions of the resultant funds are allocated

by a university committee to support departmental needs and to provide for
universitywide computing needs.
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The laboratories in the Department of Materials Science and Engineering need
continual upgrades in equipment and facilities to provide for a first clasa-educ
tion for both our undergraduate and graduate students. Expendauregup-

ment used xxclusively for teaching totaled over $1.3M over the past 10 years.
These funds have allowed upgrades in the areas of materials processing, computer
analysis and control, sample preparation, spectroscopy and analysis;rand X
diffraction.

However, the task of equipment replacement and upgrading is never complete due
to the explosive growth of analytical capabilities in the materials analysis area.
With the advent of computaontrolled analysis and measurement systems,
another chdkenging area is the need to upgrade computing systems and software.
Overall, it is estimated that over $150,000 annually will be required over the next
decade to ensure that the Department has state of the art facilities. Funding for
these laboratory falies upgrades will come from a combiion of private
donations, state appropriations and grants from the federatiage These
activities are ongoing, with different emphases depending on the availability of
funds and the likelihood of success. Uglraand maim@nance of equipment is a

high priority in our development campaign for private donations.
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TABLE J (1) LABORATORY FACILITIES IN MUELLER Hall - Summary
Materials Science and Engineering
Physical Facility Purpose of Laboratory, Including Courses Taught Condition of Adequacy for | No. Student| Area
Building & Room Laboratory (2) Instru ction Stations (sq ft)
Mueller 165 Materials Processing General Laboratory Excellent Excellent 12 660
MSE 170 Fundamentals of Materials Science
MSE 311, 312 and 313 Integrated Junior Latmias
MSE 475 Introduction to Composite Materials
MSE 452 Functional Properties of Materials I
MSE 473 NorCrystalline Solids
MSE 491/492 Design in Materials Engineering I/I|
MSE 498 Special Projects
MSE 499 Senior Project
Mueller 166 Sample Preparation Laboratory Good Good 6 652

MSE 170 Fundamentals of Materials Science
MSE 311, 312 and 313 Integrated Junior Laboratorie
MSE 333 Characterization of Materials

MSE 475 Introduction to Composite Materials
MSE 473 NorCrystalline Solids

MSE 477 High Temperature Materials

MSE 463 Corrosion and Wear of Materials

MSE 485/487 Electronic Packaging and Materials,
Laboratory

MSE 491/492 Design in Materials Engineering I/1I
MSE 498 Special Projects

MSE 499 Senior Project




TABLE J (1) LABORATORY FACILITIES IN MUELLER Hall

PROGRAM: Materials Science and Engineering

- Summary (page 2)

Mueller 167 Characterization General Laboratory Excellent Excellent 710
MSE 170 Fundamentals of Materials Science with required
MSE 311, 312 and 313 Integrated Junior Laboratoriey safety supplies &
MSE 333 Characterization of Materials mainienance
MSE 475 Introduction to Composite Materials
MSE 443 Extractive Metallurgy
MSE 452 Functional Properties of Materials I
MSE 473 NorCrystalline Solids
MSE 477 High Temperature Materials
MSE 463 Corrosion and Weaf Materials
MSE 491/492 Design in Materials Engineering I/Il
MSE 498 Special Projects
MSE 499 Senior Project
Mueller 168 MSE 170 Fundamentals of Materials Science Lab Excellent Excellent 8 553
Mueller 170 Integrated UG laboratory Excellent Excellent 24 624
MSE 170 Fundamentals of Materials Science with required
MSE 311, 312 and 313 Integrated Junior Laboratoriey safety supplies &
MSE 491/492 Design in Materials Engineering I/1I mainenance
MSE 498 Special Projects
MSE 499 Senior Project
Mueller 176 Heat Treating and Furnace Lab Good Good Service Lab| 520
MSE 311, 312 and 313 Integrated Junior Laboratorie
MSE 499 Senior Project
MSE 473 NorCrystalline Solids
MSE 421 Case Study in Thermodynamics and Kisetic
MSE 498 Special Projects
MSE 499 Senior Project
Mueller 178 Undergraduate Computing Lab Excellent Excellent 16 524
TOTAL AREA : Mueller Hall Laboratory Facilities 4243




TABLE J (2) LABORATORY FACILITIES IN ROBERTS HALL - Summary
PROGRAM: Materials Science and Engineering
Physical Facility Purpose of Laboratory, Including Courses Taught Condition of Adequacy for | No. Student| Area
Building & Room Laboratory (2) Instru ction Stations | (sq ft)
Roberts 118 Image Analysis and Micrcscopy Excellent Excellent 1-2 106
MSE 311, 312 and 313 Integrated Junior Laboratories
MSE 331 Crystallography and Structure
MSE 475 Introduction to Composite Materials
MSE 498 Special Projects
MSE 499 Senior Project
Roberts 104/100H X-Ray Diffraction Very Good Good 1 142
MSE 311, 312 and 313 Integrated Junior Laboratories
MSE 331 Crystallography and Structure
MSE 333 Characterization of Materials
MSE 498 Special Projects
MSE 499 Senior Project
Roberts 122 Scanning Electron Microscopy Teaching Facility Good with Excellent N/A 147
MSE 311, 312 and 313 Integrated Junior Laboratorie§ required safety
MSE 333 Characterization of Materials supplies &
MSE 498 Special Projects mainenance
MSE 499 Senior Project
Roberts 140 High Resolution Scanning Electron Mcroscopy Excellent with Excellent N/A 195
Facility(1) required safety
MSE 311, 312 and 313 Integrated Junior Laboratories supplies &
MSE 333 Characterization of Materials mainienance
MSE 498 Special Projects
MSE 499 Senior Project
Roberts 116 High Resoluion Scanning Electron Microscopy Excellent with Good N/A 142
Facility(2) required safety
MSE 333 Characterization of Materials supplies &
MSE 498 Special Projects mainenance
MSE 499 Senior Project
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TABLE J (2) LABORATORY FACILITIES IN ROBERTS HALL

PROGRAM: Materials Science and Engineering

- Summary (page 2)

Roberts 108 Transmission Electron Microscopy Facility Excellent with Good N/A 220
MSE 333 Characterization of Materials required safety
MSE 498 Special Projects supplies &
MSE 499 Senior Project mainenance
Roberts 138 Electron Microscopy Sample Preparation Excellent with Good N/A 128
MSE 311, 312 and 313 Integrated Junior Laboratorie§ required safety
MSE 333 Characterization of Materials supplies &
MSE 498 Special Projects mainenance
MSE 499 Senior Project
Roberts 131 Graduate Computing Lab Excellent Excellent 12 347
Roberts 221 Materials Processing Lab Excellent with Good N/A 514
MSE 475 Introduction to Composite Materials required safety
MSE 473 NorCrystalline Solids supplies &
MSE 498 Special Projects mainenance
MSE 499 Senior Project
TOTAL AREA of Roberts Hall Laboratory Facilities 1941




TABLE J (3) LABORATORY FACILITIES IN WILCOX HALL

PROGRAM: Materials Science and Engineering

- Summary

Physical Facility
Building & Room (1)

Purposeof Laboratory, Including Courses Taught

Condition of
Laboratory (2)

Adequacy for
Instru ction

No. Student
Stations

Area
(sq ft)

Wilcox 35

Mechanical Testing Lab

Rolling Mill Induction Melter, Tensile compression
and bend testing of metals, ceramics aolgrpers.
MSE 170 Fundamentals of Materials Science
MSE 311, 312 and 313 Integrated Junior Lalmsrat
ries

MSE 475 Introduction to Composite Materials
MSE 362 Mechanical Behavior of Materidls

MSE 462 Mechanical Behavior of Materidls

MSE 499 Senior Progts

Fair

Fair

1

520

TOTAL AREA of Wilcox Laboratory Facilities

520

TOTAL AREA

Note: MSE 498 (IC Tech Lab) uses the semiconductor processing central facilities in Fluke Hall
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TABLE K (1)

LABORATORY FACILITIES
PROGRAM: Materials Science amd Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught | Condition of | Adequacy No. Area

Building & Room (1) Laboratory | for Instru c- | Student | (sq ft)
(2) tion Stations

Mueller 165 Materials Processing General Laboratory Excellent Good 12 660

MSE 170 Fundam#als of Materials Science

MSE 311, 312 and 313 Integrated Junior Lakmrat
ries

MSE 475 Introduction to Composite Materials
MSE 452 Functional Properties of Materials Il
MSE 473 NorCrystalline Solids

MSE 491/492 Design in Materials Engineering I/II
MSE 498 Special Projects

MSE 499 Senior Project

NEW EQUIPMENT:

MAJOR EQUIPMENT:

FUTURE WISH LIST:

Cold Isostatic Press 3 Pellet Pres
Tube Furnace Kiln

2 Ball Mills Fume Hood.
Tube Furnace Drying Oven

Cold Isostatic Press.

Abrasive Cutter

Sonic Cutter

Drying Furnace

Stirrer/Hot Plate




TABLE K (2)

LABORATORY FACILITIES
PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught | Condition of | Adequacy No. Area

Building & Room Laboratory | for Instru c- | Student | (sq ft)
(2) tion Stations

Mueller 166 Sample Preparation Laboratory Good Good 6 652

MSE 170 Fundamentals of Materials Science
MSE 311, 312 and 31*tegrated Junior Laborat
ries

MSE 333 Characterization of Materials

MSE 475 Introduction to Composite Materials
MSE 473 NorCrystalline Solids

MSE 477 High Temperature Materials

MSE 463 Corrosion and Wear of Materials
MSE 485/487 Electronic Packagingdaiaterials,
Laboratory

MSE 491/492 Design in Materials Engineering /Il
MSE 498 Special Projects

MSE 499 Senior Project

NEW EQUIPMENT:

MAJOR EQUIPMENT:

FUTURE WISH LIST:

High speed diamond cufff saw Digital Balance

Smicator Buehler Low Speed Saw

Diamond Grinding Discs 3 Belt Grinders

5 new polishing wheels

2 Mounting Press
Automatic polishing system

Fume Hood 3 Rockwell Hardness 1polishing wheels
Microscope
Larger Sonicator 2 new Auto Polishers

Inventory diamond blades for Slow Speed Saw.
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TABLE K (3)
LABORATORY FACILITIES

PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught | Condition of | Adequacy No. Area
Building & Room Laboratory | for Instru c- | Student | (sq ft)
(2) tion Stations

Mueller 167 Characterization General Laboratory Excellent | Excellent 6 710

MSE 170 Fundamentals of Materials Science with re-

MSE 311, 312 and 313 Integrated Junior Lalmrat,  quired

ries safety

MSE 333 Charaetization of Materials supplies &

MSE 475 Introduction to Composite Materials mainenance
MSE 443 Extractive Metallurgy

MSE 452 Functional Properties of Materials Il
MSE 473 NorCrystalline Solids

MSE 477 High Temperature Materials

MSE 463 Corrosion and Wear of Materials

MSE 491/492 Design in Materials Engineering /Il
MSE 498 Special Projects

MSE 499 Senior Project

NEW EQUIPMENT: HG Porosimeter, Particle Size Analyzer, Viscometer, TGA, DMA, DTA, TMAalssonic cleaner, Drying
oven, FFIR, National Instruments Data Acquisition Software and Hardware for individual projects (2 sets), 4
PCF6224 Daq cards with SGB8 breakout boxes, 3 PGPIB cards with cables, 3 kg Digital Scale, 100g-Di
ital Scale, GridoSonic, 4 Oscilloscopes, 3 Function Generators, 5 Temperature Meters, 5 Digitaétéodt m
1 Countertop Muffle Furnace, Microscope.

FUTURE WISH LIST: Digital Volt meters, Temperature Meters,-lR Upgrade, PGGPIB cards and cables. Large Sonic Cégan
GrindoSonic Upgrade. Computer upgrade for Thermal Analysis equipment.
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TABLE K (4)
LABORATORY FACILITIES

PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught | Condition of | Adequacy No. Area

Building & Room Laboratory | for Instru c- | Student | (sq ft)
(2) tion Stations

Mueller 168 MSE 170 Fundamentals of Materials Science Lab| Excellent | Excellent 8 553

MAJOR EQUIPMENT: Microscope with Video,9 Dell Dimension XPS computer systems

FUTURE WISH LIST: Up-grade of the computer systems Electric furnace/oven for materials processing




TABLE K (5)
LABORATORY FACILITIES

PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of | Adequacy for | No. Suudent | Area
Building & Room Laboratory (2) Instruction Stations (sq ft)
Mueller 170 Integrated UG laboratory Excellent Excellent 12 624

MSE 170 Fundamentals of Materials Science with required

MSE 311, 312 and 313 Integrated Junior Lalmrat| safety supplies

ries & maintenance|

MSE 491/492 Design in Materials Engineril/Il

MSE 498 Special Projects

MSE 499 Senior Project

NEW EQUIPMENT: 12 Dell Computers, 12 P@221 Daq Cards, 12 BNZ120 breakout boxes, 2 DC Power Supplies, 2 Variac
Power Suplies, Fluke LCR meter

MAJOR EQUIPMENT: 100g Digital Balance, 4 Stirrer/Hot Plates, 2 Fluke Digital Multimeters with GPIB, 6 Microscopes

HP LCR meters, Digital camera, TV imaging system

FUTURE WISH LIST: Variac Power Supplies, DC Power Suppliésrrent Supplies, Programmable Table Top Tube FEes)a
Stirrer/Hot Plates, Balance, Digital Multimeters with Interface,



TABLE K (6)
LABORATORY FACILITIES

PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Latoratory, Including Courses Taught Condition of | Adequacy for | No. Student | Area
Building & Room (1) Laboratory (2) Instruction Stations (sq ft)
Mueller 176 Heat Treating and Furnace Lab Good Good Service Lab| 520
MSE 311, 312 and 313 Integrated Junior Lalmsrat
ries

MSE 499 Senior Project

MSE 473 NorCrydalline Solids

MSE 421 Case Study in Thermodynamics and
Kinetics

MSE 498 Special Projects

MSE 499 Senior Project

NEW EQUIPMENT: 3 Table Top Muffle Furnaces
MAJOE EQUIPMENT: 3 Table Top Muffle Furnaces, 1 High Temperature BosBce, 1 Kiln, 1 Salpot.
FUTURE WISH LIST: Large capacity High Temperature Furnace, 2 Programmable Table Top Muffle Furnaces, Tube Furnace.

Atmosphere controlled furnaces



TABLE K (7)
LABORATORY FACILITIES

PROGRAM: Mater ials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of | Adequacy for | No. Student | Area
Building & Room (1) Laboratory (2) Instruction Stations (sq ft)
Mueller 178 Undergraduate Computing Lab Excellent Excellent 16 524

NEW MAJOE EQUIPMENT:

12 Dell Optiplex USF WS, CPU 2.8 GHz Pentium Dual, RAM 1 GB,
2 Apple i Mac G5 200 screen, CPU 1.8 GHz, HD 160 GB, SuperDri
2Appe& Dwual 2 GHz, RAM 2 GB, HD 160 GB, SuperDrive, 170 Studi
Software: Photoshop, Acrobat, Illustrator, PowerDVD, Mathematica, CES, ChemOffice Pro, OmniPage Pro, EndNote, Origin,

Mathlab, Strand, Toast, iLife, Macromedia, UWIGHKtefox, Thunderbird.

External Hardware: 3 USB/FW flatbed scanners, 16 flash media readers



TABLE K (8)
LABORATORY FACILITIES

PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including CoursesTaught Condition of | Adequacy for | No. Student | Area
Building & Room (1) Laboratory (2) Instruction Stations (sq ft)
Roberts 118 Image Analysis and Microscopy Excellent Excellent 1-2 106
MSE 311, 312 and 313 Integrated Junior Lalmsrat
ries

MSE 331 Crystallography and Structure
MSE 475 Introduction to Coposite Materials
MSE 498 Special Projects

MSE 499 Senior Project

NEW EQUIPMENT: Olympus BX60 optical microscope, Olympus SZ60 stereo microscopy, Nikon Coolpix 990 digital camera

FUTURE WISH LIST: Upgrade on specimen stage Olympus BX60 microscope with easy specimen translation and rotation,
upgrade on digital camera
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TABLE K (9)

LABORATORY FACILITIES
PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including CoursesTaught Condition of | Adequacy for | No. Student | Area
Building & Room Laboratory (2) Instruction Stations (sq ft)
Roberts 104/100H | X-Ray Diffraction Good Good 1 142

MSE 311, 312 and 313 Integrated Junior Lalmsrat
ries

MSE 331 Crystallography and Structure

MSE 333 Characterization of Matdga

MSE 498 Special Projects

MSE 499 Senior Project

MAJOE EQUIPMENT:

FUTURE WISH LIST:

Phillips PW 1820 XRD with Computer Control Software, Jade Analysis Software

X-Ray Diffractometer




TABLE K (10)

LABORATORY FACILITIES
PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of | Adequacy for | No. Student | Area
Building & Room Laboratory (2) Instruction Stations (sq ft)
Roberts 122 Scanning Electron Microscopy Teachig Facility Good with Very Good N/A 147

MSE 311, 312 and 313 Integrated Junior Lalmrat| required safety

ries supplies &

MSE 333 Characterization of Materials mainenance

MSE 498 Special Projects
MSE 499 Senior Project

MAJOE EQUIPMENT:

FUTURE WISH LIST:

JEOL JSM5200 SEM

Digital image acquisition system on JSM 5200




TABLE K (11)
LABORATORY FACILITIES

PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of | Adequacy for | No. Student | Area
Building & Room Laboratory (2) Instruction Stations (sq ft)
Roberts 140 High Resolution Scanning Electron Microscopy | Excellent with|  Excellent N/A 195

Facility(1) required safety

MSE 311, 312 and 313 Integrated Junior Lalmrat, supplies &

ries mainenance

MSE 333 Characterization of Materials
MSE 498 Special Projects
MSE 499 Senior Project

NEW MAJOE EQUIPMENT: JEOL JSM7000 SEM + software with EDAX WUTA EDXS detector + software, EDAX EBSD detector +
software, eBeam Lithgraphy + software

FUTURE WISH LIST: Computer upgrade for SEM



TABLE K (12)

LABORATORY FACILITIES
PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of | Adequacy for | No. Student | Area
Building & Room Laboratory (2) Instruction Stations (sq ft)
Roberts 116 High Resolution Scanning Electron Microscopy | Excellent with Good N/A 147

Facility(2)

MSE 333 Characterization of Materials
MSE 498 Special Projects

MSE 499 Senior Project

required safety
supplies &
mainenance

NEW MAJOE EQUIPMENT:

FUTURE WISH LIST:

Computer upgrade for SEM
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TABLE K (13)
LABORATORY FACILITIES

PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of | Adequacy for | No. Student | Area
Building & Room Laboratory (2) Instruction Stations (sq ft)
Roberts 108 Transmission Electron Microscopy Facility Excellent with Good N/A 220
MSE 333 Characterization of Materials required safety
MSE 498 Special Pregts supplies &
MSE 499 Senior Project mainenance
MNEW MAJOE EQUIPMENT: Philips EM420T TEM
FUTURE WISH LIST: New analytical TEM with at least 2A spatial resolution and EELS spectrometer
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TABLE K (14)
LABORATORY FACILITIES

PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of | Adequacy for | No. Student | Area
Building & Room Laboratory (2) Instruction Stations (sq ft)
Roberts 138 Electron Microscopy Sample Preparation Excellent with Good N/A 128

MSE 311, 312 and 313 Integrated Junior Lalmrat| required safety

ries supplies &

MSE 333 Characterization of Materials mainenance

MSE 498 Special Projects

MSE 499 Senior Project

MAJOE EQUIPMENT: SPI Module sputter coater, Buehler wafering saw, South Bay Technology grinder, dimpler, sonic disc cutter

FUTURE WISH LIST: electropolisher, ion beam miller



TABLE K (15)

LABORATORY FACILITIES
PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of Adequacy for | No. Student | Area
Building & Room (1) Laboratory (2) Instruction Stations (sq ft)
Roberts 221 Materials Processing Lab Excellent with Good N/A 514

MSE 423 Fiber Composite Materials Lab
MSE 499 Senior Project
CER E 411 Vitreous State Lab

required safety
supplies &
maintenance

MAJOE EQUIPMENT:

FUTURE WISH LIST:

Green State Processing Equipment
Polymer Characterization Equipment

High Temperature Furnace

Hot Press to process car& matrix composites (1995)
Various processing supplies (hot plates, glassware, powder, polishing equipment)
Complete thermal analysis facilities (DSC, DTA, TGA, TMA, DMAB, Dilatometer)




TABLE K (16)

LABORATORY FACILITIES
PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of Adequacy for | No. Student | Area
Building & Room Laboratory (2) Instruction Stations (sq ft)
Wilcox 35 Mechanical Testing Lab Excellent with Good N/A 514

Rolling Mill I nduction Melter, Tensile compression
and bend testing of metals, ceramics and polymer
MSE 170 Fundamentals of Materials Science
MSE 311, 312 and 313 Integrated Junior Lalmrat
ries

MSE 475 Introduction to Composite Materials
MSE 362 Mechanical Behaviof Materials|

MSE 462 Mechanical Behavior of Materidls

MSE 499 Senior Projects

required safety
supplies &
maintenance

MAJOR EQUIPMENT:

FUTUREWISH LIST:

Separate Lab for Mechanical Testing

Instron, Charpy Impact Tester, Rolling Mill, Hot Platen Press, Upright Furnace.




TABLE K (17) COMPUTER FACILITIES
PROGRAM: Materials Science and Engineering

Physical Facility Purpose of Laboratory, Including Courses Taught Condition of | Adequacy for | No. Student | Area
Building & Room Laboratory (2) Instruction Stations (sq ft)
Mueller 168 MSE 170 Lab Excellent Excellent 8 553
Mueller 178 Computer Lab Excellent Excellent 16 524
Roberts 131 Graduate Computing Lab Excellent Excellent 12 347

MAJOR EQUIPMENT:

Roberts 131 Graduat@omputer Lab:

12 Dell Precision WS CPU 3 GHz, RAM 1 GB, HD 40 GB, DVD+RW, 190 f I
4 Apple G5 Dual 2 GHz CPU WS, RAM 2 GB, HD 250 GB, Super Drive, 21¢
Software: Photoshop, Acrobat, lllustor, PowerDVD, Mathematica, CES, ChemOffice Pro, OmniPage Pro, EndNote, Origin,

Tecplot, Mathlab, Kaleidagraph, Strand, Jade, Phillips XRist, iLife, Macromedia, UWICK, Firefox, Thunderbird.

External hardware: 4 USB/FW flatbed scanners, 16 flashawedders.

Mueller 178 Undergraduate Computer Lab:

12 Dell Optiplex USF WS, CPU 2.8 GHz Pentium Dual, RAM 1 GB, HD 8
2 Apple i Mac G5 200 screen, CPU 1.8 GHM®™, HD 160 GB, Super Drive, O
2 Apple G5 Dual 2 GHz, RAM 2 GB, HD 160 GB, Super Drive, 170 Studi c
Software: Photoshop, Acrobat, lllustrator, PowerDVD, Mathematica, CES, ChemOffice Pro, OmniPage Pro, EndNote, Origin,

Mathlab, Strand, Toast, iLife, Maaredia, UWICK, Firefox, Thunderbird.

External Hardware: 3 USB/FW flatbed scanners, 16 flash media readers.

Mueller 168 MSE 170 Computer Lab:

6 Dell Optiplex WS, CPU 1.7 GHz, RAM 512 MB, HD 20 GB, D\FDO M, 190 CRT, XP Pr o, Of fice XP Pr o,
Software: Photoshmp Acrobat, CES, UWICK, Firefox, Thunderbird.

External Hardware: 6 flash media readers.

FUTURE WISH LIST:
Roberts 131 Graduate Computer Lab:
- Replace Dell workstations with new, Vista capable, small factor computers,
- Replace Apple G5 workstations withm@& core CPU, Leopard OS computers,
- Upgrade the following software: Adobe Photoshop, ChemOffice, Origin, Kaleidagraph, Macromedia.

Mueller 178 Undergraduate Computer Lab:
. Upgrade the following software: Adobe Photoshop, ChemOffice, Origin, Macromedia
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Chapter 7

Institutional Support and Financial Resources

The financial resources for our undergraduate program come from the following
sources:

1. Institutional support for faculty and staff salaries and benefits.

2. Institutional support for other expenses (equipment upgrade and nmai
tenance, teaching assistant salaries, benefits and tuition, general oper
tions)

3. Private donations from alumni, corporations and foundations

4. Proceeds from endowment funds

5. Support from federal government agencies

7.1 Institutional Support

Institutional support for the Department is determined by the College of Enginee

i ng. Budget reqguests are submitted
priorities to the Provost. The®ost prepares an overall Universiiydget thats
presented to the State legislature for funding. State funding in recent years has
been adequate but in some areas such apregoi has not kept up with Depar

ment needs.

Currently all tenured and tenure track faculty positions are supported by-instit
tional funds or funds from permanent emaioents. Three faculty positions have
support from both endowments and institutional funds. All staftipos are also
supported by institutional funds. Currently, the department has two technical staff
personnel Wwose primary mission is to support undergraduate instruction &abor
tory support). In addition, we have a computer technical suppmsompavhose

first priority is to support undgraduate computing needs. The department also
has an academic counseloh@vspends about 75 % time working on the unde
graduate program), a fiscal specialist, an assistant to the Chair, two suchtars

and parttime receptionists. Salaries and benefits for all these positions are from
institutional support.

Table L shows nstitutional support for activities related to our umpladuate
program plus institutional support for the graduate program. The average of this
support has been over $1,000,000 per year. In terms of equipment fpedsied

for undergraduate educatiosupport from the College of Engineering and the
University has included equipment for materials characterization, such as a
porosimeter, and equipment for measuring electrical properties, ambei. ot
Funds from the Student Technology Fee have also bearda® to the MSE
program twice since 2000, for the purpose of upgrading the undergraduate co
puting laboratoriesSupplies and services make up most of the rest of the-oper
tions category. The Department hagcsiic equipment needs, as noted in the
previous chapter, for which we continually seek funding.
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Table L: Department Support Expenditures

YTD April
07 Annualized
Fiscal
Year 200203 200304 200405 200506 200607 200607
Expenditures Category
Operations $281,691) $159,250] $224,121] $149,385 $148,086 $177,703
Travel $3,591 $44,220 $39,872 $24,110 $29,442 $35,330
Equipment $326,691] $392,319| $1,003,607 $881,132] $600,258 $613,229
Institutional funds $43,452| $132,581] $348,042] $167,799 $61,024 $73,229
GrantsandGifts $283,239 $259,738] $655,565 $713,333] $539,234 $540,000
Graduate Teaching Assistants $131,460, $126,484| $148,219  $165,264) $123,139  $147,767
Parttime Assistance $39,772 $30,908 $29,600 $28,834 $11,776 $14,131
$783,205] $753,181] $1,445,419| $1,248,725 $912,701) $988,160




7.2 Private Donations from Alumni, Corporations and Foundations

On an ongoing basis, the Department provides a listing of needed equipment to
alumni and friends. This list is used by these alumni anddsievho review
surplus equipment available at their own site, and in other companies where they
have contacts, to obtain these items asatilmms. Recent donations have been
obtained from Boeing and Intel in this manner.

Equipment proposals are also deato companies with which we have intera
tions, depending on their specific requirements. These proposals are usually for
equipment manufactured by the company of interest. Examples in the past decade
include donations from Fluke and Intel and HP and. D@f special note here are

the donations from Intel. In 2004, Intel donated computer servers and avorkst
tions worth $114,800. In the last ten years Intel has donated over $250,000.00 in
computing equipment. A significant fraction of these donated ctempunave

gone to support the undergraduate program. In addition, an Intel Highea-Educ
tion grant of $50,000.00 was awarded to the Department for the purpose of
upgrading the junior laboratory sequence MSE 311/312/313 in 2005.

There other sources of fuing for equipment that also help support the ugde

duate program. These include Murdoch Grahtt have totaled over $600,000
dollars in the past 5 years and have been used to build research thin film depos
tion and magnetic material measurement lalooied, which undergrates can

have exposure to in their senior project work. The Murdoch grant also has been
used to purchase an SEM for the Departme

In 2006, the Micron Corporation awarded a grant to the Department of Materials
Science and Enginegag for the purpose of developing a combinatorial materials
laboratory, thus beginning a partnership with MSE. Again this lab will be used by
undergradate and graduate research efforts.

Alumni requests, made annually, include funding for software,pewgemt and
equipment maitenance. Donations from alumni and friends amount to about
$42K per year. About half of these funds are allocated to software upgrades and
egupment maintenance and a minor amount is used for the purchase of small
items of equipmet; the balance is used for other departmental program gbevelo
ment. Previously, there have been software donations of apat@ty $20 K per

year from an alumnus (matched by Microsoft Corp.) This was usepgrade

the software in our computer labomaés. About two thirds of this dation had

been used to support our ungi@duate program.

7.3 Proceeds from endowments

The Department receives approximately $400 K annually from permanent e
dowment income. These endowments provide partial suppothifee faculty



positions and also support some of the scholarships and fellowships ie-the d
partment.

7.4 Support from federal government agencies for undergraduate education

The faculty aggressively seeks federal government support for both iromsviat

the undegraduate program and for egment. In addition to these efforts, the
Department continues to receive significant federal research funding at the level
of $2.5M-$3.0M per year averaged over 200@07. Many grants fund eqi

ment purchasethat then are used by undergraduates in senior projects and in
other research activities.

7.5 Adequacy of Support and Resources

The Department has an adequate number of support staff positions to satisfy the
needs of the avent program. We expechdt the research component of the
program will continue to increase in the coming years as the research programs of
our new faculty mature. To support this increase, additional support positions
will be created, funded directly by grant funds and/or gxticost returns to the
depatment.

Our major challenge is in the area of resources needed to acquire and maintain
equipment for teaching laboratories. This will be part of the strategic plan being
developed which will be available at the time of thatvis

Another challenge is to provide funds for the professional development of our
faculty. The Cdege of Engineering has been very jaaive in conducting
relevant workshops for faculty and supporting services such as the Center for
Engineering Teachg and Learning (CELT). In addition, the University Center
for Instructional Development and Research (CIDR) and th@uterassistance
group UWired are available to faculty to assist them with curriculum reform. On
an adhoc basis, travel funds are prded to faculty to travel to meetings and
workshops. These funds come from both state and private funds, but are not
adequate to meet the potential need if all faculty were to make use of professional
development activities available to them.



Chapter 8

Program Criteria

The program criteria for Materials, Metallurgical and Similarly Named Enginee
ing Programs indicate the following:

8.1 Curriculum

The program must demonstrate that graduates have:

a. the ability to apply advanced science (such amgtey and physics) and
engineering principles to materialsssgms,

b. an integrated understanding of the scientific and engineering principles
underlying the four major elements of the field: structure, properties,
processing and performanatated to magrial systems,

c. the ability to apply and integrate knowledge from each of the above four
elements of the field to solve materials selection and desidpeprs,

d. the ability to utilize experimental, statistical and computational methods
consstent with thegoals of the program.

These criteria are met, as can be seen by a comparison of the Materials Science
and Engineering criteria with our program specific etiooal objectives. Table

M compares our objectivesi1l7 with the MSE criteria, showing specifiorreb-

tion between the two.

8.2 Faculty

The Faculty expertise for the professional area must encompass the above four
major elements of the field.

The Materials Science and Engineering faculty have ample experience with the
four elements of the fieldAll MSE faculty are involved inesearch and are well
acquainted with structure/property/processing and performance relationships.
Further, three of our (tenured) MSE faculty members have 5 or more years of
industrial experience, and are well verseapplications. Finally, at least 5 MSE
faculty members have or have had research interactions and development co
tracts with industry, cementing their knowledge of real apiptins of mateaials.
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Table M: Alignment of MSE Criteria with Program Specific Objectives

MSE Criteria

Educational objectives

Ability to apply
adv. sci and engr
principles to engr
systems

Integrated nderst
of sci and engr
principles
underlying field

Ability to apply and
integrate knowledgg
from elements of
field

Ability to use
expermental
statistical and
comp methods

To produce gradies who have a sound fundamental ustdading of
the core Materials Science and Engineering principles of stru
processing, properties, performance and selection and can apply t
a wide variety of engeering applications involving all classe$
materials;

To produce graduates who can think critically, integrate theoreticg
experimental knowledge and apply that knowledge to soinse ang
engineering problems involving materials and relatedgsses;

To produce graduagewho communicate effectively, orally, in writi
and in graphical form, to different audiences;

To work effectively as team members both within theigiste and in
multidisciplinary platforms;

To produce graduates who act professionallg athically in practicq
and who understand the impact of materials science and engineeri
global and societal context;

To produce graduates who can adapt to the continually changing &
diverse profession with an interest in lifelong learning;

To produce graduates who have the background to succeed in g
school and/or as practicing engineers and are committed to excelld

their chose profession.
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Appendix SA: ABET Final Report 2002 for Metallur-
gical Engineeing
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FINAL STATEMENT UNIVERSITY OF WASHINGTON

Metallurgical Engineering
Program

In ion

The metallurgical engineering program at UW is administered through the Department of
Materials Science and Engineering, which also offers a degree program in ceramic engineenng.
Consequently, there are resources that are shared by both programs, and many faculty members
contribute to the undergraduate activities of both programs, Three full-time faculty members and
five part-time or research faculty members have principal responsibility for the program, which
had an average annual enrollment of 36 full-time students with 13 graduates over the last five
years. Up to 50% of students in the Department of Materials Science and Engineering are

transfer students from off-campus.

Program Strengths
|. The program has excellent instilutivnal support for administrative and technical staff, and the
stafY is greatly appreciated by the faculty and students.

"

The faculty members are well qualified, well respected, and dedicated to the program. Their
teaching effectiveness appears to be good, and they are both accessible to students and
actively involved in student activities. The collegiality of the faculty appears to be good.

3. The student body appears bright, enthusiastic, and motivated.

4. The administration of the program has the support of the faculty, staff, and students, and the
program is perceived by its constituents to provide effective leadership.

Program Weakness

1. Criterion 4: Professional Component The major design experience is reported as a sequence
of three courses in the final year. Examination of course material, including design project
reports and senior project reports, does not provide evidence of a major design experience
incorporating realistic constraints.

kL]
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e Due process response: The Undergraduate Program Committee has recommended
academic improvements to address this weakness. These changes will be implemented
over the peniod spring quarter 2002 through spring quarter 2003,

e The new integrated approach, which explicitly addresses realistic constraints and other
elements of the professional component, holds promise for improving the program.

e The weakness remains unresolved and will be a focus of the next review. The EAC
anticipates documentation of the results from the planned improvements demonstrating
that all students have a major design experience with realistic constraints addressing most

of the considerations listed in Criterion 4.

Program Concerns
1. Criterion 2: Program Educational Objectives Although a process is in place to assess and

evaluate the objectives, there is no evidence that all the objectives have been reviewed by the

program constituents or that appropriate actions have been taken to improve the effectiveness
of the program.

o Due process response: The first review of feedback to the Undergraduate Program
Committee will be conducted during the autumn quarter of 2002,

e The concern remains unresolved.

ent Although a process is in place to assess and

evaluate the outcomes, there is no convincing evidence that many aspects of the process have

been exercised resulting in actions taken to improve the program.

¢ Due S se: The status of ongoing efforts 1o implement the program’s
assessment plan are reviewed and updated. The implementation of the plan is near

completion,

s The concern remains unresolved, pending results from the planned implementation.

11
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3. Crterion 6: Facilities and Cri

ources It 1s

S

)
)

nstitutiona

evident from an inspection of laboratory facilities and from comments by faculty members
and students that, although equipment is currently adequate, there is a need for equipment
replacement. In addition, with continued increases in enrollment, additional equipment will
be needed 1o ensure the desired level of hands-on experience.

e Due process response: Prionties for a capital campaign, now it its “silent phase”, include
cquipment upgrade.

e This concern remains unresolved.

Program Observation

The program plans to merge with ceramic engineering in 2002 and to terminate the degree
program in metallurgical engineering shortly thereafier. The combined program will graduate
students with a BS in Materials Engineering in 2004. There is solid support for the materials
engineering program from faculty members and students. It appears that some progress
lwwards a combined degree has already taken place, and te current difference between the
programs in metallurgical and ceramic engineering is small. Much of the material presented
in the program Self-Study Report was common to both programs and, hence, evaluation of
data specific to metallurgical engineering was often difficult. The current metallurgy faculty
is comprised of full-time, part-time/retired, and research faculty members in almost equal
proportions, but the mix does not appear to compromise the ability of the faculty to meet the
needs of the students. It would appear that the department is well positioned to make the
transition to a materials degree.

K ¥
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Ceramic Engineering
Program

Introduction

The ceramic engineering program at UW is within the Department of Materials Science and

Engineering of the College of Engineering. The program is differentiated from that in

metallurgical engineering by a limited number of senior-level courses. The program emphasizes

the arcas of properties and processing, The program has five tenure-track faculty members, two

supporting research faculty members who also teach, and & number of continuing retired, adjunct,

and joint coverage faculty members. There are 35 full-time and five part-time undergraduate

students.

Program Strengths

The program faculty members are experienced and have diverse, relevant, and
complementary backgrounds, Program administration, faculty, and staff are committed to
providing students with a high-quality educational experience, and students report collegial
relationships and helpful interactions with all program participants.

The skilled technical staff and teaching assistants maintain aging equipment to provide a
strong hands-on laboratory experience. Integration of teaching and research activities
pravides a strong practical link for students and accessibility to specialized techniques.

Integration of practical expenience through the co-op program provides a significant
opportunity for students, although participation is low. The faculty members’ relationships
with industry provide additional opportunities to demonstrate the relationships between

classroom experiences and professional applications.

Strong faculty involvement in the university’s international initiative benefits program
participants and other engineering programs.
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Program Weaknesses
1. Criterion 2: Program Educational Objectives Processes or metrics to determine the

program’s success in meeting its stated educational objective #7, “well balanced education™,

or #9, “enter grad school”, are not cvident.

"o Due process response: Linkages between educational objectives, program outcomes,

objectives of required courses, and alumni assessment survey data and analyses are
clarified to demonstrate that some metrics have been established, monitored and recently
expanded in scope. Analyses of new survey data will be completed during summer 2002.

e The weakness is now cited as a concern.

2

Criterion 4: Professional Component A capstone design experience incorporating realistic
constraints in the multiple areas listed in the criterion requires development. The CER 401
design project involves mechanical failure, with little attention to realistic constraints. Thesis
work addresses this critenon for some, but not all, students. The remaining courses listed by
the program as contributing to demonstration of this outcome occur early in the curniculum or
do not incorporate a broad range of engineering and scientific knowledge.

e Due process response:  The Undergraduate Program Committee has recommended
academic improvements to address this weakness. These changes will be implemented
over the period spring quarter 2002 through spring quarter 2003. The new integrated
approach, which explicitly addresses realistic constraints and other elements of the
professional component, holds promise for improving the program.,

e The weakness remains unresolved and will be a focus for the next review, The EAC
anticipates evidence of implementation of improvements to the design experience to

ensure all students' design experience includes explicit evaluation of realistic constraints.

Program Concems

1. Criterion 2: Program Educational Objectives The results of limited and informal feedback,
available from some stakeholders, do not appear to have been used to improve the

cffectiveness of the program.
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e Due process response: The first review of feedback to the Undergraduate Program
Committee will be conducted during the autumn quarter of 2002.

e The concern remains unresolved.

2. Criterion 3: Program Outcomes and Assessment Additional evidence is needed that
assessment results from constituencies identified by the program have been gathered,

considered, and applied to improve the program.

e Duc process response: The status of ongoing efforts to implement the program’s
assessment plan are reviewed and updated. The implementation of the plan is near

completion.
e The concern remains unresolved, pending results from the planned improvements.

3. Criterion 5: Faculty The number of adjunct faculty members, significant teaching load of
rescarch faculty, and dependence on retired faculty as teachers combine with a low number of
full-time ceramic cngineering faculty members to comprise a program faculty that meets the
minimum ABET requirements. Several key courses depend on non-tenure-track faculty
members, opening the potential that the criterion may not be satisfied in the near future.

e Due process response: The report confirms that the program relies on recently retired and
research faculty, though not for required courses, and acknowledges that this provides
only a temporary solution to assuring adequate program faculty.

e The concern remains unresolved.

The facilities are minimally adequate to teach the program and support the current class size.

The most recent capital replacement was in 1989, The 2002 departmental capital campaign
includes a seven-year replacement goal as the fifth priority. This long replacement cycle,
combined with aging of equipment and increasing student enrollments, may impair the
program’s ability to provide an adequate educational environment for future students.
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¢ Due process response: Priorities for a capital campaign, now in its “silent phase”, include
equipment upgrade.
¢ This concern remains unresolved,
tions
1. The program plans to merge with metallurgical engineering in 2002 and to have students
graduate with baccalaureate degrees in materials science and engineering in 2004. This
merger is substantially underway. Much of the material presented in the program Self-Study

Report was common to both programs and, hence, separate data for ccramic engineering were
often difficult to distinguish.

10
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ABET, Inc. Applied Science Acoreditation Commission
111 Markei Place, Swite 1060 Computing Accreditstion Commission
Esttimore, MO 29202 Engineering Acereditation Commigsion

Prane: 410.347.7700 Technology Accreditation Commission

Fax: 4106352738
v, A, o7

i “ August 10, 2004
e of o
Denice D. Denton "6‘*‘1‘1 /é e N
Dean, College of Engineering £ . el [ECha
371 Loew Hall 5
University of Washington )
PO Box 352180 R Rrvda [UE Clos
Seattle WA 98195-2180
Dear Dr. Denton: : . ks ce

The Engineering Accreditation Commission (EAC) of the Accreditation Board for
Engineering and Technology (ABET) recently held its 2004 Summer Meeting to act on the
program cvaluations conducted during 2003-2004. Each cvaluation was summarized in a
report to the Commission and was copsidered by the full Commission before a vote was
taken on the accreditation action. The results of the evaluation for University of
Washington are included in the enclosed Summary of Accreditation Actions. The Final
Statement to your institution that discusses the findings o)n which each action was based
is also enclosed. \

The policy of ABET is to grant accreditation for a limited number of years, not to exceed
six, in all cases. The period of accreditation is not an indication of program quality. Any
restriction of the period of accreditation is baskd upon conditions indicating that
compliance with the applicable accreditation criteria mrbg%mgthmed. Continuation
of accreditation beyond the time specified requires a recvaluatjon of the program at the
request of the institution as noted in the accreditation action. ABET policy prohibits
public disclosure of the period for which a program is accredited. For further guidance
concerning the public release of accreditation information, please refer to Section ILL. of
the enclosed 2004-2005 Accreditation Policy and Procedure Manual.

A list of accredited programs is published annually by ABET. Information about ABET
accredited programs at your institution will be listed in the forthcoming ABET
Accreditation Yearbook and on the ABET web site (www.abet.org).

Leadership and Quality Assurance in Applled Science, Computing, Engineering, and Technology Education
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Washington, University of

It is the obligation of the officer responsible for ABET accredited programs at your
institution to notify ABET of any significant changes in program title, personnel,
curriculum, or other factors which could affect the accreditation status of a program
during the period of accreditation.

Please note that appeals are allowed only in the case of Not 1o Accredit actions. Also,
such appeals may be based only on the conditions stated in Section IL.G.7. of the 2004-
2005 Accreditation Policy and Procedure Manual.

Sincerely,
Patricia D. Daniels, Chair
Engineering Accreditation Commission

Enclosures: Summary of Accreditation Actions
Final Statement
2004-2005 Accreditation Policy and Procedure Manual

ool Lea Huntsman, President, Office of the President

Chen-Ching Liu, Associate Dean, College of Engincering
Eugene R. Thomas, Visit Team Chair and Report Team Chair
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ABET
Engineering Accreditation Commission

Su ; litation Acti
for the
003- ilati

University of Washington
Seattle, WA

Industrial Engineering (BS)
Material Science and Engineering (BS)

Accredit 10 September 30, 2008. A request to ABET by January 31, 2007 will be
required to initiate a reaccreditation evaluation visit. In preparation for the visit, a
Self-Study Report must be submitted to ABET by July 1, 2007. The
reacereditation evaluation will be a comprehensive general review.

University of Washington Page 1 of 1
B4/ 2004
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ABET, Inc.

¥ Markst Flace, Sulte 1050
Bahimors, MO 21202

Phone £10-347-7700

Faux: 410-68-2Z238
wwvabaLong

Officers FH0G-304

John L Larans, Presiden
Kottoring Univarsity

Richard O. Anderson, Presiden lsct
Somat Enginearing, Inc

Allen) | Ormsben, Troasurer
University of lllinois
#t Urbans-Champaign

Richurd C. Seagrave, Secretary
lowa State University

Laery D. Nixon, Past-President
Bass, Nixon & Kennady, Inc,

George D, Peterson
Exacutive Dirsctor

Leadership and Quality Assurance in Applied Science, Camputing, Enginesring, and Technology Education

August 10, 2004

Lee Huntsman

President

Office of the President
301 Gerberding Hall
University of Washington
PO Box 351230

Seattle WA 98195

Dear Dr. Huntsman:

[ am pleased to transmit to you the findings of the EAC of the
Accreditation Board for Engineering and Technology (ABET) with
respect to the evaluation conducted for University of Washington
during 2003-2004. Each of ABET's Commissions is fully
authorized to take the actions described in the accompanying letter
under the policies of the ABET Board of Directors.

We are pleased that your institution has elected to participate in this
accreditation process.  This process, which is conducted by
approximately 1,500 ABET volunteers from the professional
community, is designed to advance and assure the quality of
professional education. We look forward to our continuing shared
efforts oward this common goal.

Sincerely,

i) e,

John D. Lorenz
President

Enclosure: Commission letter and attachments
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Accreditation Board for Engineering and Technology
ENGINEERING ACCREDITATION COMMISSION

UNIVERSITY OF WASHINGTON
Seatile, WA

FINAL STATEMENT
Visit Dates: November 16-17, 2003

Introduction

The Engineering Accreditation Commission (EAC) of ABET has conducted an interim visit of
the materials science and engineering program at the University of Washington relative to
shortcomings identified during the 2001-02 general EAC review for the ceramic engineering and
metallurgical engineering programs. These programs were combined into a single materials

science and engineering program in 2002,

This statement represents the final summary of the EAC interim evaluation at the institutional
and engineering program levels. It consists of two parts: the first deals with the overall institution
and its engineering operation, and the second deals with the individual engineering program. It
is constructed in a format that allows the reader 10 discem both the original visit findings and
subsequent progress made during the due process period.

A program’s accreditation action is based upon the findings summarized in this statement.
Actions are dependent on the program’s range of compliance or non-compliance with the

criteria. This range can be construed from the following terminology:

o Deficiency: A criterion is not satisfied. Therefore, the program is not in compliance with

the criteria and immediate action is required.

o Weakness: A criterion is satisfied but Jacks the strength of compliance that assures that
the quality of the program will not be compromised prior 1o the next general review.

Therefore, remedial action is required to strengthen compliance with the criteria.
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¢ Concern: A criterion is currently satisfied: however, the potential exists for this situation
1o change in the near future such that the criterion may not be satisfied. Therefore, action
is required 1o ensure continued full compliance with the criteria.

e Observation: A comment or suggestion that does not relate directly to the accreditation
action but is offered to assist the institution in its continuing efforts to improve its
programs.

nstitutio
1. The Center for Engineering Learning and Teaching serves as an effective resource in

improving the quality of classes. The emphasis on increasing classroom leaming through

structured student participation is noted and encouraged.
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Material Seienee and Engineering
Program

Introduction

The 2001 review reported on shoricomings in the ceramic and metallurgical engineering

programs. In August 2002, these programs merged to form the material science and engineering

(MSE) department. A similar weakness was identified for both programs and was combined into

g single weakness for the new program. Concerms were also grouped when they were

substantially the same,

Program Strengths

The industrial advisory committee plays a strong role in improving the undergraduate
educational experience for the students. This was demonstrated in their heavy involvement

in the development and execution of the new design sequence.

The department uses multiple feedback mechamsms io improve the quality of their program.
These include a good mix of informal interactions, exit inlerviews, student and alumni

surveys, and dedicated commitiees.

Program Weakness

Criterion 4. Professional Component  The previous review stated, “the capstone design

experience incorporating realistic constraints in the muitiple areas listed in the criterion,
required attention. The CERE 401 design project involves mechanical failure, with litile
attention 1o realistic constraints. Thesis work addresses this criterion for some, but not all
studenmts. The remaining courses listed by the program as contributing to demonsiration of
this ourcome, occur early in the curriculum or do not incorporate a broad range of

engineering and scientific knowledge”.

The faculty reassessed their approach 1o the teaching sequence and course content associated
with the capstone design experience. They surveyed the approaches of peer depariments
nationwide, recommended and implemented the curricular changes, and had faculty,
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industrial advisors. and students evaluate the courses. The new course sequence was offered
for the first time in the 2002-2003. Based on reviewing the new curriculum and student
work, the department has satisfactorily addressed the issue of realistic constraints and has
successfully integrated issues of ethics, safety. and societal impact into the capstone
experience, MSE 491/492, and the senior project. MSE 499,

e The weakness is resolved.

Program Concerns

1. Criterion 2. Program Educational Objectives The 2000-01 review noted that “although a
process is in place 10 assess and evaluate the objectives, there is no evidence that aoll the
ohjectives have been reviewed by the program constituenis or that appropriate actions have
been taken to improve the effectiveness of the program”. Specifically cited was that
“processes or mairices 1o deiermine the success of the program in meeling objeciives #7
(well-balanced education) and #9 (enter graduaie school), were not evident. ™

The depariment demonstrated that their constituencies had reviewed the objectives and that
the industrial advisors had played a role in developing them. The department also noted
several instances in which issues were identified. actions taken, and the results assessed. The
school also provided evidence that the objectives #7 and #9 were being met. Obhjective #7
was addressed in the content of the 491/492 capstone course. For Objective #9, the
department noted that about 30 percent of their undergraduates went on to graduate school,
and about 40 percemt carried out senior projects related 1o existing research programs.

# The concern is resolved.

2. Criterion 3. Program Ouicomes and Assessmemt A concern was idemtified that srated then

“although a process is in place 1o assess and evaluate the ouicomes, there is no evidence that

many aspects of the process have been exercised reswlring in actions taken to improve the

program. "

Significant changes 1o address the concern have been implemented as related 10 advising, the

UG computing laboratory, and consolidation of the two engineering programs into a single
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degree program. These changes resulted from a thorough assessment of student feedback
collated over several years of tracking, The department provided evidence that outcomes had
been evaluated by both the material science and engineering UG committee, and the
industrial members of the department’s Curriculum Advisory Board,

#  The concern is resolved,

3. Crterion 5. Faculty The prior evaluarion cited “the number of adiunct faculty members,
significant reaching load of research faculty and dependence on retired faculty as teachers
combined with a low number of full-time ceramic engineering faculty members comprise a
program faculty that meets the minimum ABET requirements. Several key courses depend on
non-tenure-track faculty members, opening the potential thai the criterion may not be

satisfied in the near future.”

Changes 1o the single degree program have helped address this concern. Since the last visit,
three new faculty members have been hired and two more are expected within the academic
year. It is expected that these additions, in addition to the 40 percent rehire option that the
University provides for recently retired faculty members, will be sufficient to maintain
sufficient faculty members,

+ The concern is resolved,

4, Criterion 6. Facilities and Criterion 7. Institutional Support and Financial Resources The

2001 review cited in both departmenis thar “existing equipment is minimally adequate 1o
teach the program and support the current class size and that there is a need for equipment
replacement.” Also described was that * the 2002 departmental capital campaign includes a
several-year replacement goal as the fifth priority. This long replacement cycle, combined
with the aging of equipment and increasing siudent enrollments may impair the program's

ability to provide an adequate educational eavironment for future students.”

The departiment has made considerable progress in securing funding and donations from
various sources, which has led to the acquisition of numerous improvements in both
hardware and software to the UG and Graduate 1eaching laboratories. The facilities are well
maintained by staff. A process is in place 10 use return of overhead generated from new
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funding 1o support existing equipment and procure new facilities needed for teaching
laboratories. As research funding has significantly grown in the years since the prior review.

the improvements made on facilities are visible and noted in student feedback.

»  The concem is resolved.
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