SELF-STUDY REPORT
FOR INDUSTRIAL ENGINEERING (IE)

A. BACKGROUND INFORMATION
1. DegreeTitles:

The Bachelor of Science in Industrial Engineering
2. Program M odes

The majority of the courses are offered as on-cangay courses. However, select
courses, mostly Professional Electives, are offategight. There are several options for
the program: (1) Basic, (2) Information Technology), (3) Pre-medicine, (4)
Accelerated Degrees (IE and Master of Business Adhtnation (MBA)); Bachelor of
Science and Master of Science in Industrial Engingdor basic and IT options). All of
the options have the same IE core.

3. Actionsto Correct Previous Shortcomings

The last ABET report cited three strengths and fiemcerns for the IE School. The
strengths were the quality of IE faculty, bothéadhing and research, the industry-based
capstone course, and the Fundamentals of Engigeéfia) exam requirement for all
seniors. We have kept our strengths and improved op removed our concerns.

One of the concerns was that the senior desigrs{@ag) course and two IE core courses
were offered in the same semester. The curriculbamges, effective fall 2001, removed
this concern. However, since then one of the IEtisles taken in the eighth semester was
converted to a required course (IE 4363, FacilignRing, Warehousing, and Material
Handling). The faculty decided to leave the counssemester eight due to the fact that
moving it to the seventh semester would have cdeatieeavy course load for students in
that semester and added more pressure to the pissteghain.

Another ABET concern was the need for an IT facaigmber. The School has hired Dr.
Karabuk whose expertise areas include IT. He hagldeed two courses in IT (one
undergraduate and one graduate) for IE students.

The ABET visitors noted that most IE faculty hadrawistrative assignments, which put

pressure on the delivery of courses for all thregrele programs. The IE faculty size has
been since increased from 10 to 13. The Schooktraamlined the graduate program
allowing more focus on research and reducing th@muim course requirements at the
PhD level.

The state of manufacturing and human performanberddories was also cited as a
concern. Both labs have been upgraded since theABET visit. A three-axis CNC
milling machine was purchased for classroom andare use. Existing machines in the



manufacturing lab have been calibrated and softwgigrades have been completed.
Three new computers were purchased to be usedeinmidmufacturing labs by the
students. Other manufacturing laboratory renovatioclude amplifier and force gauge
upgrades and purchase of a lapping machine. Shecéast ABET visit, effort has also
been made to modernize the human factors laborat®rymarily this effort involved
acquiring new PCs and software for better data iatigun. The main teaching lab,
Carson Engineering Center Rm. 26, has two new BCddta acquisition and analysis
and a new printer for report preparation. We hdse purchased an electrogoniometer to
allow study and research of human wrist posturenguwomputer-based tasks. Efforts are
currently underway to purchase additional measunéreguipment to allow study of
human psychomotor performance. This equipmentemiiance the laboratories used in
IE 4824, Ergonomics, and will allow new laborateercises to be developed. We have
significantly improved our laboratory conditionsae the last ABET visit.

The last concern in the ABET report was facultyagak. |IE faculty salaries are 20%
below the Big-12 averages. The faculty receivedaa@rage of 5% salary increase in
2004. While the Assistant Professor salary-aveis@éo below Big 12/Big 10 averages,
average salaries overall rank 16% below Big 12/Bgverages in 2004-2005 [1]. While
the IE graduate program is ranked"ai the nation in 2006)S News and World Report
(39 after Texas A&M and University of lowa IE prograinsBig 10/Big 12), the average
salaries at all ranks are below Big 10/Big 12 agesa However, IE continues to be
successful in recruiting and retaining outstandiagulty. However, the concern still
remains.

B. ACCREDITATION SUMMARY
1. Students

Admission

All freshmen entering the University of OklahomaJQincluding those with a declared
major in Engineering, are first admitted to UniviersCollege (UC), a non-degree
granting college that specializes in advising firsar students and assisting with a
successful transition from high school to colleggdU Scholars advisers provide
specialized advising to freshmen who are Natiorddoars, OU Scholars, and Honors
College participants. The Director of the Collegie Engineering’s (CoE) Williams
Student Services Center (WSSC) meets with OU Schalad UC staff monthly to be
sure advisers are kept informed of issues relaieadviising CoE majors. UC and OU
Scholars both host summer enrollment programs riooming freshmen, and WSSC
advisers participate in the designated Engineermgollment sessions. Although
freshman engineering majors are advised by UC dads€holars advisers, students are
invited and encouraged to meet with WSSC adviddhey have questions or concerns;
both UC and OU Scholars advisers frequently retigtient questions directly to WSSC
advisers. When a student has completed a minimu24 @fedit hours (excluding credit
by advanced standing) with a 2.0 GPA or higher, &ad officially declared an
Engineering major, the student’s records are teginsdl to CoE and the student is advised
in the CoE. Orientation sessions are held eaclesemfor students who will be advised



in the CoE for the first time for the purpose ofsamring questions and explaining
procedures and requirements.

All new freshmen with a declared major in Enginegrare required to take ENGR 1410
and ENGR 1420 during their first year. These cesiiagre also open to students with an
interest in studying engineering but who may ndthgve declared an engineering major.
Students are provided with an extensive introdactiothe engineering profession and to
each of the engineering disciplines. This is fu purpose of helping students make a
well-informed decision about a specific area ofdgtand also to help them then learn
more about each of the engineering disciplines, had each area of study can
contribute to multidisciplinary problem-solving. NBR 1410 and 1420 also have
mentoring components in which every new freshmaasssgned to a mentoring team led
by an upperclass CoE student. These mentoringstaaget every week in the fall
semester, as part of ENGR 1410, and a minimum oé @ month during the spring
semester. ENGR 1410 and 1420 also provide the appty for WSSC advisers to
frequently interact with new engineering majordyear their student career.

Transfer Students

Students admitted to OU as transfer students (vhame hours attempted at another
college or university after graduating from highlhaaol) who have fewer than 24 credit

hours, are admitted to UC and advised as freshmglrthey are eligible for admission to

the CoE. Transfer students admitted to OU with 24nore credit hours and a declared
major in Engineering are admitted directly to theEC Oklahoma residents are eligible
for admission to the CoE upon admission to OU (sd¥e below). Nonresidents of

Oklahoma must have a 3.0 GPA or higher to be addittirectly to the CoE. Each

incoming transfer student will meet first with a B4S adviser to discuss general CoE
academic policies and procedures; how their trangfedit has been evaluated; OU'’s
General Education requirements, and to answer aestipns related to their transition to
OU and the College. Students are then referrethéoSchool in which they have

declared a major for more specific advising relatedelecting engineering courses and
pursuing a degree in a specific program.

New CoE transfer students are required to take EMGR during their first semester,

which is intended to provide much of the same imiation as ENGR 1410 and ENGR

1420, but is designed for the more experiencedegellor university student. Topics

include programs and opportunities specific to Qkhergraduate research opportunities,
resumes and career services, and engagement i€dBeas an upperclass student.
ENGR 3410 also has a mentoring component, with ongrg teams led by upperclass

students who were themselves transfer studentswémud have a personal interest in
helping transfer students successfully transitm®U.

Students who transfer to CoE from other OU degreating colleges also meet with
WSSC advisers the first time they are advised igifgering for the purpose of covering
academic policies and practices specific to the.CoE



OU Transfer Student Admission Requirements

7-59 semester hours attempted 2.50 GPA required

60 or more semester hours attempted 2.00 GPA eshjuir

Non-resident engineering majors must
have a minimum 3.0 GPA.

Transfer Credit Evaluation

Most of the transfer work presented for credit lie CoE is work taken at one of the
Oklahoma State System of Higher Education memlsgitiions. Most of the courses
that can be taken at the freshman and sophomoets levthe State of Oklahoma have
been evaluated and are regularly reviewed by tigogpiate academic department.
Courses determined to be equivalent to a specificcOurse are posted on-line and are
incorporated into the automated Advising and Degkadit (ADA) system for use in
advising. Course equivalency lists are reguladyiewed and updated and are the
responsibility of the OU Office of Admissions, tlugh the coordination and guidance of
the Oklahoma State Regents for Higher Educatioour§ework from other institutions is
evaluated by the appropriate academic unit (Departnof Physics evaluates physics
classes, Chemistry evaluates chemistry course$,a@ta case-by-case basis. Qualified
substitutions are indicated on the individual shide ADA and if the Department so
indicates, the course can be added to the coursgadency tables and applied to all
students taking that specific class. The Provo8ilvisory Committee on General
Education Oversight (PACGEQ) determines if courséwmeets the State Regents’
General Education requirements. An example stuperthanent record showing general
education transfer credit is included in Attachmebb. Engineering coursework that is
submitted for credit evaluation is reviewed by tbspective School within the CoE. The
Director of the WSSC organizes the CoE’s Transfdviging Conference each summer
to meet with faculty and advisers from Oklahoma -tvemd four-year colleges and
universities on issues related to transfer studamdscredit evaluation. OU CoE faculty
and department representatives also participatieeirmeeting and play an important role
in helping transfer institutions understand contebjectives, and intended outcomes.

Advising

All undergraduate students in the CoE are advigethtulty members in their area of
study. Advising is required in the CoE; blocks se¢ each semester preventing students
from registering for classes until they can demmatstthey have met with a faculty
adviser. The faculty advising process is suppobgdVSSC in that WSSC maintains
academic records, provides advising and informatielated to general University
policies and procedures, including General Edunaterjuirements, and maintains the
ADA system that helps each student and faculty smivirack the student’s progress
toward meeting graduation requirements. Each semes preparation for advising and
registration, an advising packet is prepared fahestudent by WSSC and includes the
following:

1. College of Engineering “blue sheet” on which adrgseboth faculty and
WSSC, chronologically document the results of esatising session, as well



as any change in the student’s status in the Galleg)., academic contract or
probation, and any approved course substitutioime Alue sheet is kept in the
student’'s permanent advising folder. When it iumged to WSSC, the
student’s advising block is removed and the stuéeatiowed to register for

classes.
2. Transfer credit evaluation records.
3. An OU Advisory, which lists coursework taken andmmeted in a semester-

by-semester format.

4, A current ADA printout. The ADA is specific to dastudent and shows the
curriculum requirements for that student’s degreegpam and how each
course requirement is satisfied. @The ADA functioas an on-going
“graduation check,” as it clearly marks the courges student still needs to
take and is organized in a semester-by-semest@nafothat takes pre-
requisites and sequential courses into accountjratichtes courses satisfied
by advanced placement as well as transfer credit.

5. General instructions for advising and registratiomd the official Academic
Calendar.

Students pick up their advising packets in WSSE,them to prepare to meet with their
faculty adviser, and return their blue sheet to WSS

All students admitted to the College of Engineerf@®E) and who have declared their
major as Industrial Engineering (IE) are seen byEiraculty advisor. This generally

includes sophomores, juniors, and seniors. Freshane required to be seen by an
advisor in University College. However, if we catentify and reach those who have
declared IE, we encourage them to see an |E faadlifisor as well. Faculty advisors are
assigned to a particular cohort of students andirmos with that group of students until

each student graduates. Nominally, there are dltfaadvisors, each one responsible for
a particular cohort. The faculty — advisee pairingiates in the freshman year and
continues through to graduation. Currently, weeh&vfaculty advisors; one advises
freshmen and juniors, the other advises sophonam@seniors.

The advising process begins with a student comgdiie IE student liaison for an

appointment with their assigned faculty advisorhey are asked to arrive on time for
their appointment with their WSSC advising packietshand. The advising session

usually takes 15-20 minutes and involves a one+mabnsultation between the faculty
advisor and the student. Most of the IE currididae companion flow charts to aid in

the advising process. When flow charts are udesly tire often attached to the CoE
“blue sheet”, for the student’s permanent recofthe permanent record is also used to
document specifically the course and curriculumi@given to the student. A sample of
an IE student permanent record is in Attachmers. 1At the end of the session, the
student returns their “blue sheet” to WSSC andeared for enrollment.

This spring (2005) IE tried a new approach to hanté increasing advising load. We
held an informal IE Freshmen/Sophomore advisinditnigThe department hosted the
event with pizza and the freshmen and sophomorés@dvhandled advising in small



groups. Since most students are “on track” at phigt in the curriculum, this was an
efficient (and enjoyable) way to advise these ctshoEach student at this session was
also clearly told that they could still make anividiual appointment with their advisor as
needed.

When students transfer into the IE program at Oié, advising process is slightly
different. All transfer students are seen by antrihsfer advisor (the chair of the
undergraduate committee) for evaluation of courskwend standing. Students
transferring from within the CoE at OU easily triemstheir general engineering courses
and can have coursework evaluated for transferitcredommon transfer credits are
applied to the IE technical elective and to ENGR/ZE-3 Strengths of Materials for
alternative courses in materials. Students tegirinfy from outside of CoE and/or OU
have their general educational curriculum evaludigdhe University and/or College.
Industrial Engineering coursework from another itnsbn is evaluated by the transfer
advisor. Most coursework that comes from an adwe@dUS IE program transfers
directly to one of our core courses or to an IEt@le provided the student received a
grade of C or better. Coursework that comes fronngernational IE program requires
documentation of course content via the coursealsyl. Based on the description
provided in the syllabus (certified translationflanpassing grade, the coursework can be
transferred to our curriculum.

Students are advised to complete and submit a @tiaduSelf-Check to WSSC during
the semester prior to the one in which they intem@yraduate. A designated WSSC
adviser will review the student’s records, as vealthe courses they intend to take in
future terms, for the purpose of identifying anytetial challenges or problems to be
resolved before graduation, and communicate thdtsesf this review with the student.

Students must maintain a 2.0 OU GPA and a comli@&tland transfer work) GPA of
2.0 in order to remain in good standing in the Coke student whose overall GPA falls
below a 2.0 is placed on Academic Contract by WS&td the contract outlines the
specific conditions of their returning to good sty in the CoE. This typically includes
improving their GPA within one or two semesters amatking directly with the WSSC
retention adviser to identify other strategies ifaproving their academic performance.
Students who do not meet the conditions of theimtramt, or whose grades do not
improve to meet minimum requirements, are “stoppetd of the CoE and not allowed to
continue their engineering coursework. The WSStent@n adviser also monitors
students who make a “D” or “F” in any required cejras a “C” or better is required for
all required coursework. Students are placed cadAmic Warning and are required to
repeat the course at the earliest possible opgtytiand if the course in which they
received a D or F is pre-requisite for a courseytére prevented from taking that course.
CoE students are given three opportunities to sstakly complete any required course
with a C or better, or they are also subject tandpestopped out of the College of
Engineering.



2. Program Educational Objectives

Process

In this section we focus on the educational objestiand the process by which they are
developed, revised, and evaluated to lead to aomti® improvement of the program. We
provide mission statements for the University, €gdl, and the School. We also state our
educational objectives and conclude the sectionlibgussing curricular improvements
made as a result of the evaluation process. Datailsrogram outcomes and assessment
are discussed in the next section.

The educational objectives along with the outcorued assessment process were first
drafted by the IE Faculty in a series of retreaisind) the fall term of 1998. The
objectives were then evaluated by consultants Sitteool's Advisory Board, and Teri
Reed Rhoads, Assessment Coordinator for the Cotiédengineering at Arizona State
University (now Associate Dean for Engineering Eatiom in our College) in spring of
1999. The School began implementing the assesgpneoess and formulating recourse
plans in response to assessment results. The 20B3direat was devoted to revising the
5 year strategic plan of 1998. The plan was furtBeised based on input from the Board
of Visitors and CoE faculty. The CoE retreat of 2G8cused on implementation of the
strategic plan. Further input on the implementatitan was received from the Industrial
Engineering Advisory Board (IEAB). The Fall 2004 Ieetreat was devoted to
reevaluation of the School's educational objectivesategies, outcomes, metrics,
measures, and standards. During the retreat, yaagiteed that the educational objectives
drafted in 1998 covered all critical career andfgssional success factors that we would
like our program to address and our objectives meransistent with the University,
College, and School mission statements. Howevendiwg of the objectives were
slightly modified to clarify the intent of each elfive. Some strategies were refined and
new strategies were added under the educationattolgs. Minutes of the IE faculty
meetings, the agenda for the IEAB meetings andréeting minutes will be available to
the ABET evaluator during the visit.

Constituencies

The program educational objectives were developedmeet the needs of the
constituencies of the School of IE. The constitiehcare current students, alumni,
employers of our graduates, host organizationsapstone projects, IE faculty, and the
IEAB. The IEAB plays an important role in the dey@inent of educational objectives
and assessment of educational outcomes of our giesluThe board consists of mostly
IE alumni including several recent alumni. The mhest of the student chapter of the
Institute of Industrial Engineers (IIE) and a grath student representative from the
Graduate Student Association (GSA) are also nongomembers of the board. Some
board members also represent host organizationscdpstone projects, as well as
employers of our graduates.



Mission Statements:

The mission of the University of Oklahoma is tovaie the best possible
educational experience for students through exce#ién teaching, research, and
creative activity, and service to the state andedgc

The mission of the College of Engineering is tadpice graduates and knowledge
sought first in tomorrow’s technology-driven world.

The School of IE’s mission statement reads asvaio
The mission of the School of Industrial Engineeriagto create, assimilate,
integrate, and disseminate knowledge promoting ghefession of Industrial
Engineering, through the delivery of an internatiiy recognized program of
guality education, practice, and research.

The (1999-2004) strategic plan of the IE School wpdated in 2003 (Attachments 1)
based on the new CoE strategic plan for 2003-2808€ndix II).

Program Obijectives:

The IE faculty has adopted the following five edia@al program objectives consistent
with the University, College, and School missioatsients:

Program Objective #1: Graduates are prepared for the contemporary prastic
of general engineering with a broad knowledge dfgiples of mathematics,
science, and engineering.

Program Objective #2: Graduates are prepared for the contemporary
professional practice of industrial engineering lwia broad knowledge of the
analytical, computational, and experimental prifeg methods and tools.

Program Objective #3: Graduates are prepared for enterprise level system
improvements with the knowledge and skills needediesign, analyze, and
improve integrated systems of people, technologieaterial, information,
equipment and energy.

Program Objective #4: Graduates are prepared to contribute to organizadib
success with the knowledge and skills needed #fon-teased problem solving,
communication, professionalism, and ethical pratic

Program Objective #5: Graduates are preparei be practicing engineers with
the knowledge and skills needed to appreciate lthisagj scope and contemporary
issues associated with engineering practice.



Educational objectives are long-term objectivest tti®e IE program prepares our

graduates to achieve. The first objective assuhed bur graduates have strong
fundamental knowledge required to succeed as pilagtengineers. Accomplishment of

Objectives 2 and 3 prepares our students to desigalyze, and improve an enterprise by
ensuring that they are equipped with the fundanmhem¢ghodologies and tool sets for the
practice of Industrial Engineering. Objectives 4d ah prepare our students to be
successful engineers and valuable contributorseartission of any organization, locally

or globally. Students are exposed to the “softiskdnd technical knowledge needed to
promote organizational success.
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Figure 1. Integrated Process for Defining, Evah@tiAssessing Program Educational
Objectives and Outcomes (Criteria 2 and 3)

Mission statements, strategic plans, input fronultye students, alumni, host companies
for the capstone course, School, College AdvisargrBls, and the accreditation criteria
are all utilized in defining the program educatioohjectives for IE. We provide a

program which is geared towards the achievementhe$e objectives. Educational
objectives and outcomes are linked by a set ofegjies (Table 1). The School of IE
publicizes these objectives in newsletters to alurand other IE schools, the

departmental home pagewfw.coe.ou.edu/le and in the undergraduate student
handbook which is available on the School's homepag




Figure 1 shows the integrated process for detenginand evaluating program
educational objectives, strategies, and outcomethélE School along with the process
for assessing program outcomes. The figure alswshioe two feedback loops that lead
to continuous refinement of program objectives aadicular improvements to achieve
the standards set for each outcome. The loop il ‘ireexecuted every three years. This
loop assures periodic evaluation and redefinitibngcessary) of the current educational
objectives, strategies, and outcomes. The loogiiay” is executed annually and focuses
primarily on outcomes assessment and leads tocualariimprovements to achieve the
outcomes and educational objectives stated folBlgogram. However, revisions to the
existing program objectives, strategies, and ouesoan also be made at the end of each
annual cycle. Students, faculty, the IEAB, and hosipanies of capstone projects
provide input to the School in accordance with Behool's assessment process. The
assessment process for definition, evaluation, @wikion of educational objectives,
strategies, and outcomes is illustrated in detafFigure 2. The details of the outcomes
assessment process are shown in Figure 3 and skstirs Section 3 of this report. The
two cycles are linked together through program omies assessment reports (Steps 2, 4,
and 8 in Figure 2 and Step 9 in Figure 3).
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Figure 2. Process for Defining and Evaluating €2iitn 2

As illustrated in Figure 2, input from constitueexi regarding current program
educational objectives is received as follows: Aerg alumni survey, conducted every
three years, asks about strengths and weaknesdbe @rogram and suggestions for
improvements (step 1). It also solicits additiormmments on the strengths and

1-10



weaknesses of the current program and suggestotisrther improvements. In April of
every year, the IEAB interviews a group of currstuidents and recent alumni for similar
input. Student and recent alumni input on the sdll that potential employers look for
during interviews is very important in the evaloatiof the undergraduate curriculum and
the educational objectives. The IEAB reports backhe School on key elements of the
feedback along with their input as the employersEofiraduates and as practitioners of
our profession. Discussions with faculty membegarding the feedback and possible
action plans take place during the board meetilg. lE School holds a faculty retreat
every three years to evaluate/revise current progrducational objectives and outcomes
as well as discuss major curricular improvementetaon assessment results (step 5).
Retreats were held in 2001 and 2004; the next AB&feat is in 2007. Previous three
years’ program outcomes assessment reports andfegueback from constituents (steps
2, 4, and 8) are reviewed at these retreats. Ree@ations identified during the retreat
are presented to the IEAB in the board’'s subseqtahimeeting for discussion and
approval. The School implements the action plaep(€) and starts a new 3-year cycle
with the revised set of objectives, strategies,suezs, and metrics. It is important to note
that the School does not wait three years to takieraon curricular improvements. The
yearly assessment cycle (Figure 3) can initiataaion plan on both curricular changes
and changes to program objectives, strategies,iasiemd measures. However, the 3-
year cycle assures a focused effort on the evaluati current program objectives. One
may view the three-year cycle as more of a proacativaluation of program objectives,
strategies, metrics, and measures as opposed tméhgear cycle which is more reactive
in nature based on assessment results.

Evidence of Process Effectiveness

The primary instruments we have chosen to evalbate well our program achieves

educational objectives are student performanceourses, host company evaluation of
capstone projects, feedback from recent alumni, Hrel FE exam results. Other

instruments that we use are input from exit inama regarding skills that companies
look for from our graduates during job interviewopess, graduating student surveys,
students’ perceptions of how well they have achldes&ch educational outcome, and the
IEAB interviews with students and recent alumni.

In 2002, the IE School conducted a survey of alivadi. The results were tabulated into
responses from each decade. It was clear from uhees that the School has made
significant changes in the curricula to improve owmication skills of the graduates.
The survey form was revised in 2005 using educatiohjectives and outcomes defined
by the IE program and sent to alumni who have gatatl within the last five years.
Survey results indicated that the alumni are satisivith the School in achieving all of
its stated objectives except two strategies in albvje 2: (i) competence in the use of
manufacturing tools, mainly AutoCAD, and (ii) conbpece in applying facility layout
techniques and tools (See Table 1 for strategieterueach educational objective,
discussed in Section 3). These concerns were tensiwith the assessment results for
the last three years and were discussed in the2@ faculty retreat. Following the
retreat, action plans were formulated and presetatéde IEAB in the fall meeting. The
board strongly endorsed the proposed curriculamgés to eliminate the concerns.



Attempts to correct one of the concerns, competéndeafting and engineering drawing
software such as AutoCAD, by allowing more expogordutoCAD in manufacturing
classes did not achieve the desired results. Caesdly, the School decided to add a one
credit hour engineering design course (IE 2311h¢ocurriculum in order to improve the
competence level of our graduates with engineedraying principles and software
tools. The course will be offered for the first &nn spring 2006. The second concern,
which was the level of coverage of facility lay@utd lean manufacturing concepts in the
IE curriculum, led to the development of a new seum material handling, facility
layout, and warehousing. The course was first taumgfall 2005 as an elective course to
current students. However, it is a core coursééndurrent curriculum. A survey sent to
recent alumni to determine the set of IT skillsdibg our graduates identified a need to
develop courses in IT. The IEAB strongly endordad heed. The School developed two
new IT courses for IEs (one undergraduate and gtajito address these concerns. Both
IT courses are electives. A sample IT survey faprovided as Attachment 1.10.

Alumni survey results, IEAB student interview refspminutes of the IEAB meetings, IT
survey results, and minutes of the |IE faculty nmegtiprovide evidence that the process
is functional. The IE Logbook also lists major praxg improvements implemented by
the IE School. These will be available to the AB&&luator during the visit.

3. Program Outcome and Assessment

Program Outcomes

The School of IE has identified a list strategied actions to achieve desired outcomes
under each program educational objective (TableThg list includes strategies and
actions we kept from the list created in 1998 whigre proven to be effective and the
newly instituted strategies and actions. We alswige a list of the core courses in the IE
curriculum addressing each strategy. Column 3 ibldd identifies the EC2000 (a-k)
criteria and CoE strategies (see Appendix Il) aslslrd by each strategy/action in the
table. The course syllabi in Appendix IB delinedtew each course addresses the
program objectives and the (a-k) criteria.

Assessment Process

The assessment process developed in 1999 proviselitidoundation for the continuous
improvement of the IE program. The IE faculty aBgAB provided significant input to
help develop assessment methods, metrics, andastEntb effectively measure and
evaluate achievement of desired outcomes. At tima, tit was unclear which assessment
methods, metrics, and standards would be usefoteShe last ABET visit, the School
has focused on implementation of the assessmenegspvalidation and refinement of
candidate assessment methods, metrics, and standi@mtified in 1999. As a result,
survey forms were revised, new forms were credtee,number of metrics used was
reduced to a manageable size, and the processomamdnted in a flow chart to assure
sustainability and consistency. The academic progsubcommittee of the IEAB
discussed revisions to the survey questions anédingnistration of exit interviews in
their spring meeting. The IE faculty devoted th@4£@etreat to reviewing the educational
objectives, streamlining the assessment procedsjeveloping curricular changes based




on feedback from the constituencies. The processtiis evolving, so assessment
methods, metrics, and standards may likely changdd future. However, we do not
expect major changes to the process.

Figure 3 describes the outcome assessment prooesthd IE School. We have
implemented the process in the 2004-2005 acadeedc (jAY) and found it to be very
effective.

7. Assessment Summary presented to IE
faculty at the faculty meeting in Septembef.
6. FE exam results are evaluatep _Oppqr_tunmes for |_mpr0vement are
- X identified and assigned to UG committee fpr

Course evaluation mappings -
evaluation.

with a set of a-k are evaluated.

Log-boak reviewed and / 8. Develop schedule and make
assignments for implementing

identified opportunities for

updated. Assessment Liaison|
improvement.

UG Committee Chair and
Director assess assigned
objectives.

9. Program Outcomes
Assessment Report
delivered to the Vice
Provost, Dean, and
Associate Dean for
Engineering Education.

5. |IE Faculty submit Spring X
Course Data Sheets to |IE
Office along with course -~
grade sheets. Course gradg¢s
and course data sheets are|
instruments used in
assessment.

10. IE Director interviews graduating

students and discusses opportunities fo
curricular improvements, which are used in
assessment.

1. |IE Faculty submit Fall Course
Data Sheets to IE Office along
with course grade sheets. Course
grades and course data sheets afe
instruments used in assessment.

4. Graduating students fill out a
survey, which are used in

assessment. IE Director 2. Committee A reviews faculty’s mini vita
interviews graduating 3. |E Advisory Board and student course evaluations in
students and discusses conducts exit interviews conjunction with annual faculty
improvement opportunities. with graduating students ar{d evaluations. Mini vita and student coursg
alumni. Collected data use evaluations are instruments used in
in assessment. assessment. Exit interview feedback is
shared/discussed with the IE faculty.

Figure 3. Process for Outcome Assessment and Aeimient of Program
Objectives for the IE School

Assessment Methods
Assessment methods for each strategy and actiolista@ in Table 1. The methods can

be classified into the following three categoridssessment instruments for each
category are listed.
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1. Monitoring student and faculty performancetnstruments used:
Performance on National Exams, Student Exit Ineavei Student
Performance in Courses, Course Evaluation Resuftsnior Exit
Interviews, Mini Vita, Annual Faculty Performancediiations

2. Monitoring mix of learning experiences in the caulum Instruments
used: Course Data Sheets, Student Exit Interviemegping of Course
Evaluations to (a-k) criteria, Student Participation Professional
Activities

3. Soliciting input from various constituencies of fhegram Instrument
used: Survey of Most Recent Alumni, IEAB Studentefmiews, |[EAB
Meetings, Feedback from Host Companies of Capstmgrse Projects,
Feedback from Five- Year Campus Program Review

The School submits a Program Outcomes AssessmgmirtRir the undergraduate
program to Vice Provost every year. The reportaquired by the Oklahoma State
Regents of Higher Education.

Assessment Metrics

Assessment metrics provide quantitative and quiaitaresults that one can compare
against standards to demonstrate that graduatesalcéiieved the desired set of outcomes
which, in turn, demonstrates that the program messtacational objectives. The
guantitative metrics we use include: (1) course mstructor effectiveness scores, (2)
course grades and grades from specific deliverahleb as projects, (3) FE exam pass
rates, (4) distributions of responses obtained freamious surveys (recent alumni,
graduating seniors, exit survey), (5) number of rees involving teamwork,
communication skills, and ethics, (6) host orgatimrafeedback on the capstone projects,
and (7) course mapping scores to (a-k) criteriaalifative metrics include: (1) verbal
feedback from Senior Exit Interviews, (2) commeitsn capstone project companies,
(3) IEAB student and alumni interviews, (4) feedbdom recruiters, (5) roundtable
discussions with students, and (6) testimonialsfgpaduates of the program.

Standards and Recourse Plans

Standards are target values for metrics. The assegsprocess involves continuous
refinement of standards through experience andhmeaiking activities. When certain
standards are not met for an outcome, the IE faeuéémbers discuss the nature of the
standard and recourse plans. The plan may invdlaage in course content, curriculum,
instructional methods, and/or assessment of stymfiarmance.

In most general terms, assessment methods andrimeits assist us in answering the
following two basic questions:

» Is the IE program effective and flexible in meetthg broad scope of applications

in the real-world?
» Are our graduates well-prepared for industry wanel for advanced degrees?
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Assessment Instruments

Course Data Sheets

Mapping of Course Evaluations to (a-k) Criteria
Student Exit Interviews

Graduating Student Surveys

IEAB Interview Current Students and Recent Alumni
Recent Alumni Survey

Capstone Project Performance Survey by Host Inistiisi
FE Exam Results

Roundtable Discussions with Undergraduate Students
10 Faculty Performance Evaluations

11.Informal Feedback and Testimonials

©COoON>OA~AWNE

1. Course Data Sheets: This is a new assessment instrument that thedbcises in
collecting data on assesment metrics related tb eaarse. Evaluation of course
data sheets also helps the School to monitor cgeefhoth in content and
quality) of subjects such as ethics, contemporssyds, and teamwork as well as
project-based learning experiences and oral/writemmunications. A sample
course data sheet is provided as Attachment |.8rs&odata sheets were first used
in spring 2004 with a select group of courses. Ravidata sheets were used for
all undergraduate courses in 2004-2005 AY (fall£@0d spring 2005).

2. Mapping of Course Evaluations to (a-k) Criteria: This instrument monitors
students’ perceptions of the coverage of somee{akk) criteria (a,b,d,e,f,g,j,k)
in each course. The information is provided by W3fa€ed on course evaluation
forms completed by students in each course atriti@ethe semester. Results are
compared to the (a-k) criteria addressed by eadhseo The Director shares any
concerns with the faculty member teaching the ewsd discusses recourse
plans. A sample course evaluation form is providedttachment 1.4.

3. Student Exit Interviews: IE Students completing the baccalaureate prognram
Industrial Engineering must schedule and attendexsih interview with the
Director during the semester in which they plamgtaduate. Students fill out and
return a questionnaire (Attachment 1.5) prior te dral interview. They also fill
out an evaluation form for teaching effectiveneissazh IE professor considering
all of the courses taken with that professor. Theddor and the student engage
in open-ended dialogue on issues of the studehtb®sing. They also discuss
survey questions for which the student has expdesseme level of
dissatisfaction. The student and the Director wamkformulating action plans to
alleviate the dissatisfaction. The feedback reakivem oral interviews and exit
survey results are generally consistent with thediiack received from IEAB
interviews and the alumni survey.

4. Graduating Student Surveys: At the end of each academic year, WSSC contacts
graduating seniors and asks them to fill out adimasurvey. Survey results are



summarized and shared with each School. The Sals®d the results to detect
shifts in student satisfaction with the program.eTiesults are also used to
determine percent of students with internship meaech experiences before
graduation.

. The IEAB Interviews with Current Students and Recent Alumni: During the
spring meeting of the IEAB, some members hold irigevs with a cross-section
of under-class and upper-class undergraduate $gjdgraduate students, and a
representative group of recent alumni. Interviewuls are summarized and
shared with the IEAB and the IE faculty. In fall®) the academic programs
committee of the IEAB discussed an action plan $efection of students
participating in the interviews and revisions ot tinterview questions. The
committee decided to randomly select three sophesadghree juniors, and three
seniors for the interviews. Additional studentsl\wwé invited to the interviews in
order to have student representation for each progiption. Interviews will not
have a formal set of questions and will encoura@gdogue on issues of the
student’s choice or the choice of the IEAB memfdre interviewers will have
the list of educational objectives, strategies, anttomes (Table 1) along with
(a-k) criteria at their disposal. The revised psscavas used for the IEAB
student/alumni interviews during the spring 2005etimg of the IEAB. See
Attachment 1.6 for sample questions IEAB uses dyutire interviews.

Recent Alumni Survey: The alumni survey form was revised in 2004 ineorih
better measure the level of achievement of eacleatidmal objective. Dr. Teri
Reed Rhoads (The ABET Coordinator for the Colled®), Randa Shehab
(Undergraduate Program Committee Chair for IE), &mud Hillel Kumin (IE-
Assessment Liaison) provided input to Dr. SiminaPylE School Director) on
the survey form. The survey was sent to alumni gheduated within the last
five-years. The School will send the survey to recalumni (last three years)
every three years. Results will be compiled andeshavith faculty and the IEAB.
A sample of the survey is provided as Attachment |.

. Capstone Project Performance Survey for Host Institutions: This is also a
new survey instrument that the School administdoedhe first time in spring
2005. The survey addresses outcomes that studemtddsachieve through the
capstone experience. Survey results provide impbri@edback from future
employers of our students as to their performancsoiving real-life problems.
Results of the survey are summarized and preseot¢he IE Faculty and the
IEAB. Recourse plans for below standard performarmes formulated by the
faculty and communicated to the IEAB for feedbatlksample form is provided
as Attachment 1.8.

FE Exam Results: Students in IE are required to take the FE exaforb or

during enrollment in the capstone course (IE 4393)e registration fees are
reimbursed for those students who pass the exam.Sthool closely monitors
the performance of IE students in each test cayegod tracks yearly changes.



The three year average pass rate for every sub@egory is compared to the
three year national average. Results are discugsgither the IE faculty retreat or
a faculty meeting in the fall semester. They as®e giresented to the IEAB in the
fall meeting.

9. Roundtable Discussions with |E Undergraduates. Every fall, the Director of
the School and the Chair of the Undergraduate Comenihold a roundtable
discussion session with the undergraduate studéhnése is no preset agenda for
the meeting. Students are encouraged to voice theicerns and wishes as well
as to ask any questions that they may have abeytridbgram or any other issue
related to their education. This has been a useful for measuring the
satisfaction of the students with the program.

10. Faculty Performance Evaluation: Every spring semester, the Director and
Committee A (two faculty members voted by the IEufty to be their voice)
meet with each faculty and evaluate his/her teachiesearch, and service
performance in the previous calendar year. Durimg evaluation of teaching
performance, exit interview results, course perfomoe evaluations, course
content (depth and breadth), instructional methadd,course rigor are discussed.
Teaching effectiveness scores are compared to Scomb College norms.
Appropriate recommendations are written on the lfgcmember’s evaluation
sheet. Improvements are tracked in the followingry€&aculty members who are
recognized as excellent teachers are nominatethf@anal and university awards.

11. Informal Feedback and Testimonials: The Director of the School occasionally
goes to lunch with recruiters and discusses thieinghneeds and the quality of
the graduates from the IE program. Their inputhiared with the IE faculty and
the IEAB in an effort to improve program outcomis graduates send e-mails to
the director and faculty either expressing theiratigude or making
recommendations for curricular changes. Messagegenerally forwarded to the
IE Director who serves as the focal point for imflation gathering and
dissemination.

Documented Changes

1. Student exit interviews, concerns from the previ?d8ET reviewer, and input
from the IEAB and IE faculty have indicated thatgeaduates with IT skills were
needed for companies conducting E-business. In,20@1IE School launched a
new program option in IT. Through professional glexs and addition of 6 credit
hours, the new option allowed students to take rElic hours of Computer
Science (CS) courses in addition to the core IErsgwork. Students in this
option also receive a minor in CS. In 2002, the d&tthired Dr. Suleyman
Karabuk whose interest areas include IT. A survag sent to recent IE alumni to
determine which IE skills were needed in the waakpl Dr. Karabuk led the
development of two new IT courses in the IE Schayal presented them to the
IEAB. The courses received strong support from IEABe recommendation was




made to make at least one of the two courses deeqeourse for the curriculum.
The UG Committee is considering the recommendation.

. The Board of Visitors for the College, IEAB, and #iumni have all expressed
the need for engineering students to have moreéssiskills. A new engineering
course, ENGR 2003, Engineering Practice |, has lzglgled to the core. This
course focuses on fundamentals that all enginesad for successful practice of
engineering. In addition to the new core, the IlBdad, in collaboration with the
College of Business, drafted an accelerated degpden where students will be
able to receive a baccalaureate degree in IE anblBA. Several IE will be
entering the program in fall 2005. The option alsceived positive response from
recruiters of both colleges.

Roundtable discussions with IE undergraduates iitgshthe need for more plant
tours for the students. The School worked withltBestudent chapter to organize
several plant tours in 2004-2005. Students visitddnd Dairy, UPS, WalMart
Distribution Center, DitchWitch, and Goodyear faifta day.

. Roundtable discussions with the IE undergraduases raised concerns for the
School's web page. The School also received inpun fthe IEAB on pages
concerning different degree options. Informal déssons with students and
faculty also identified the need for an online wugdaduate student handbook.
The School's web page was redesigned and uploadedovember 2004.

Responses to the new web page were all very pesitiv

. Student Exit Interviews and Alumni Surveys idestifithe need for competency
with AutoCAD software. In spite of assuring AutoCARxposure in
manufacturing courses, the concern still remaifeda result, the School added a
one credit hour Engineering Design course as aolE course to the curriculum.
IE 2311, Computer Aided Design and Graphics Lalooyawill be taught for the
first time in spring 2006. Similarly, concerns farcourse in material handling,
facility layout, and warehousing led to the devehtept of a 3 credit hour core
course (IE 4563, Facility Planning, Warehousingd aviaterial Handling) to
address these topics. The course was taught dedive course in spring 2005.
It is, however, a core course in the current cuhaim.

IE students’ performances in the Engineering Econoategory of the FE Exam
led to the addition of cost analysis to the course.

Ethics case studies were added to |IE 2823, Enserfi@ngineering to strengthen
ethics coverage in the program. The need for mihiesecoverage was identified
during the outcome assessment process.

. Course evaluation mappings to the (a-k) criteria 8 2303 revealed that
communication skills were not addressed in the sswathough criterion g was
included in the set of course outcomes. While itigating the concern, it was
realized that program educational objectives, agiias, outcomes, and stated
course deliverables were not shared with the newltfa members assigned to
teach the course. A term project was added to dlese to address the written
communication skills.

Exit interview and alumni surveys, and IEAB studémterviews revealed the
need for more practical experiences for the stideSiiudents also wanted more
real-life applications discussed in courses. Inldst two years, with the help of



10.

11

12.

13.

the IEAB, recent alumni, and OU Career Servicesenioternship opportunities
were created for IE students. IEAB members contioueolunteer as speakers in
IE courses. Recently, seven IE faculty members ¢glammp to provide lean
training at Tinker Air Force Base. They have alscorporated lean training
principles into their courses in response to studed alumni input.

Although course evaluations are not considered &mapy assessment
instruments, they have aided the School in ideintifypotential problems and
addressing them to improve learning experienceotorstudents. The Director
and Committee A discuss ways of improving instrugterformance with faculty
receiving evaluation averages below School and e@ell norms. Some
recommendations include more in-class exercisegowragement of class
participation and discussions, inclusion of caseliss, and suggestion of on-
campus training workshops to improve course effeogss.

Feed back from the host companies regarding thdests’ performances in
capstone projects were mostly positive. Howevefeva company supervisors
were concerned about project management skillsheir tcapstone students.
Students either did not put enough effort into phaject at the beginning of the
semester or they did not keep their company supmviinformed on their
progress. The capstone course coordinator will termre class time to educate
seniors of the expectations of a company and ghemt tips on how to
successfully complete a project. Our capstone doator, Mr. Steve Rogers,
worked in industry for over 30 years.

Feedback from recent alumni and the IEAB suggestdast beneficial courses in
the IE curriculum are Electrical Circuits and Thedynamics. This is consistent
the alumni feedback for several years. In the adircarriculum, IE students are
only required to take three one-credit hour courBesElectrical Science,
Thermodynamics, and Fluid Mechanics. In the oldiculum, IE students were
required to take three-credit hour courses in Tlelynamics and in Electrical
Science. They were not required to take any coimrs€luid Mechanics. In a
meeting with one of the companies in the oil indysit was mentioned the
reason why they did not hire an IE was the abseféduid Mechanics in the IE
curriculum.

Feedback from recent alumni indicates that a hamdseurse on applications of
the toolsets, such as SAS, LINGO, MS ACCESS, MSektpVisual Basic, that
IE graduates use in the workplace would be berfioi our graduates. Faculty
and the IEAB will discuss action plans in the &dimester.

Materials Available for Review

Information available for review during the vigiiciudes:

ourLNE

Course syllabi, homework, project reports, and exxam
Self-Study Report for Campus Program Review
Program Outcomes Assessment Reports

Road map for IE

Student Exit Interview Results

Alumni Survey Results



7. Host Company Evaluations of Capstone Course Pegfiocen
8. Graduating Student Survey Results

9. IEAB Student and Alumni Interview Results

10. FE Exam Evaluations

11.Course Evaluation Mappings with (a-k) criteria
12.Course Data Sheets

13.1E Logbook

4, Pr ofessional Component

The School of Industrial Engineering offers the IBzlor of Science in Industrial
Engineering degree. Freshman can enroll in ondethree options: Standard (0913A),
Information Technology (0913B), and Pre-Medicin@BE). The core courses for the
standard option are also core courses in bothThant Pre-Med options. As shown in
Table 1-1.1, the standard option core exceeds timédmmam ABET degree requirements
for Math, Basic Sciences, and Engineering; heniehieee degree options satisfy the
minimum ABET degree requirements. The different rdegoptions are delivered by
incorporating electives and additional core cours€able 1-1.2 shows curricular
requirements for 0913B. The first graduates oflTheption graduated in 2004. The core
curriculum has been modified for the students isiguthe degree program after spring
2004. The Pre-Medicine option (0913E) student®Wwlthe curriculum that is currently
in effect (Table 1-1.5). The degree sheets thatcareently in effect for each option are
shown in Tables I-1.3 through 1-1.5. These new degiheets also satisfy the minimum
ABET requirements in Math, Science, Engineeringl @eneral Education.

Curriculum for students entering before Summer 2004

IE students are required to take three enginedBMNGR) core courses fundamental to
Industrial Engineering practice: ENGR 1112, Introtibn to Engineering (2 credits),
ENGR 3293, Engineering Statistics (3 credits), &NM5R4223, Engineering Economy
(3 credits). An additional 15 hours of fundamemagineering science courses prepare
students for the upper level industrial engineeingrses and the FE examination. The
industrial curriculum requires core coursework frahmee broad areas of industrial
engineering: (apystems Design and Analy§iE 2823, Enterprise Engineering (3 credit
hours), IE 4623, Systems Modeling and Optimizat®rcredit hours), IE 4663, Applied
Engineering Optimization (3 credit hours), IE 46&¥stems Analysis using Simulation
(3 credit hours), and IE 4333, Production Systent @perations (3 credit hours), (b)
Manufacturing and QualitylE 2303, Design and Manufacturing Processes &glitcr
hours), IE 3304, Design and Manufacturing Il (4diréhours), and IE 4563, Quality
Engineering (3 credit hours), (&rgonomics/Human Factors Engineerir(tE 4824,
Ergonomics (4 credit hours) and IE 4553, Engineptiixperimental Design (3 credit
hours). All students take 6 hours of capstone espee: IE 4853, Applied Research
Methods (3 credit hours) and IE 4393, CapstonedpeBroject. In 4853, students learn
how to perform a literature search on a given &glpliopic, design, and conduct
experiments, and prepare reports on each topia ddurse provides capstone research
experience. The curriculum culminates with a majapstone design experience in IE
4393. The capstone design course addresses atiprectiguided, real world design




problem defined and hosted by companies sponsdtiagprojects. Attachment 1D
contains a list of capstone design companies fongf2005. The students also take three
credit hours of IE elective, three credit hourslBfor Tech Elective, and three credit
hours of Math Elective.

The General Education requirements at the Uniwersit Oklahoma, along with the
College of Engineering and the School of Industiadjineering advising systems, ensure
that all students have the depth and breadth ofileg experiences in their education.
Two courses (HIST 1483/1493 and P SC 1113) areirsfjun the social sciences.
Humanities courses are grouped into three areddJif@lerstanding Artistic Formg3
credits), (2)Western Civilization and Culturéé credit hours), and (3Non-Western
Civilization and Culture(3 credit hours). The combined study of humanitesirses
promotes an appreciation of societal and globaltecxdnof engineering practice, as
required by EC2000 Criterion 3 (h).

The IE curriculum provides a broad knowledge ofdamental principles of math,
science, and engineering with the basic math, sejeand engineering courses with
course abbreviations MATH, PHYS, CHEM, and ENGRshswn in the IE curriculum
(Program Educational Objective #1). The IE coursadlectively, provide a broad
knowledge of the analytical, computational, andegipental principles, methods, and
tools fundamental to the contemporary professigmattice of industrial engineering
(Program Educational Objective #2). Students oldaimique design and manufacturing
experience in IE 3304 by designing and manufacgudnpart at the Moore-Norman
Technology Center under the guidance of a skileghnician at the center. IE 4563,
Quality Engineering, IE 4853, Research Technigondkjand IE 4393, Capstone Design
Experience provide students with experiences irgdes) and improving integrated
systems of people, technologies, material, infolmnatequipment, and energy (Program
Education Objective #3). In addition IE 4363, M&kHandling, Facility Layout, and
Warehousing, taken by a majority of the undergrtelseniors as an IE elective, also
offers case studies/projects involving design amgrovement of integrated systems.
This course is a required course in the currentatdum (Table 1-1.4-1.6). IE 4393, the
capstone design course, assigns student teamsodibtw company to solve a real-life
problem under the guidance of a company and facsulgyervisor. Company survey
results provide excellent feedback to the Schoohssessing the graduating seniors’
abilities to solve real-life problems.

Courses in the Industrial Engineering curriculunveh&arying laboratory components,
oral/written communications, computer usage, tearkwand design projects. The
content of each course is summarized on the caylibi in Appendix IB. Additional
information on the IE undergraduate curriculumigttachment ID.

The course and section size summary for Indudbigineering is shown in Appendix
IA, Table 2.

In addition to all the core courses described abthe IT option requires 18 hours of
coursework from the School of Computer Science (@&)which 9 hours are upper



division CS electives. CS 1323, Introduction to @oier Programming (3 credits) is a
core course for all options and is not countedh@ 18 hours of CS courses. The required
CS courses are: CS 1813, Discrete Mathematicse(dtsr replacing Math Elective in the
Standard Option), CS 2334, Programming StructunesAdstractions (3credits), and CS
2413, Data Structures (3 credits). |IE students edseive a Minor in Computer Science
after completing all 21 credit hours of CS courgéxluding CS 1323). Minor
requirements were slightly modified in 2004-2005eTE IT option was also modified to
reflect the changes (Table 1-1.5). Although theimptgraduated few students, both
graduates of the program and their employers haea bxtremely satisfied with the skill
set of the graduates. This option also replaceb@ixs of IE and IE/Technical Electives
with the CS electives. Graduates of this program taghly sought by e-business and
logistics firms such as Comp One Services and J& Hogistics. These companies have
expressed interest in hiring other IT graduatesifoaur program.

The Pre-Medicine option has degree requirementsrapassing all IE Standard option
core courses and all course requirements for taeMedicine degree defined by the Pre-
Medicine Office at the University. This option pegps students for health related
professions.

Curriculum for Students entering after Spring 2004:

In order to increase retention and graduation reied provide students better
understanding of differing engineering majors, ENGIR 2 has been replaced by a three-
course sequence of ENGR 1410, ENGR 1420, and ENIBR. Zourse descriptions for
these courses can be found in Appendix IA- TableERIGR 2003 has a design
component along with critical skills that our gratles need to practice engineering. The
new IE curriculum replaces six credit hours of Ewegring Science (ENGR 2613,
Electrical Science and ENGR 2213, Thermodynamic#h whree one-credit hour
computer assisted courses: ENGR 2431, Electricatcu@s, ENGR 2461,
Thermodynamics, and ENGR 3441, Fluid Mechanics.eQoaterial from ENGR 2313,
Structure and Properties of Materials, required tloe manufacturing sequence are
incorporated into the manufacturing courses. IEosenalumni, and employers identified
two areas of improvement for our curriculum: A csmiron engineering design and
graphics and a course on material handling, fgclidiyout, and warehousing. IE 2311,
Computer Aided Design and Graphics Lab (1 credi) & 4363, Facility Planning,
Warehousing, and Material Handling (3 credits) wadeled to the curriculum. Various
constituents of IE have also expressed a needdoe mands-on computer applications in
IE. The School has added two courses (IE 4113,divecBupport for IE and a 5000 level
elective) to the set of elective courses in IE. Tédsed curricula for all degree options
satisfy minimum ABET degree requirements in MatlgieBce, and Engineering
(Appendix IA, Tables IA 1.3-1.5). We have alreadgeived positive input from current
students, alumni, advisory board, and employertherurrent curriculum.




5. Faculty

Competency
The School of IE has 11 full-time or tenure-traelculty members. Two new faculty

members (Yongpei Guan from Georgia Tech and Chag from Purdue) will join the
IE faculty in August 2005. In addition to 13 faguinembers, Tom Landers, Interim
Dean and Teri Reed Rhoads, Associate Dean for BEegiig Education also provide
teaching and research support to the School. Ggnebx. Landers co-teaches one
course and Dr. Rhoads teaches one course a yeten®yDesign and Analysis courses
are taught by Professors Court, Grant, Guan, K&raBwmin, Landers, Pulat, and
Trafalis. Professors Rhoads, Raman, and Sunantéa odfurses in Manufacturing and
Quality Engineering. Human Factors/Ergonomics cesiexe offered by Professors Ling,
Schlegel, and Shehab. The School is blessed wiihost from several adjunct faculty
members with significant industry experience. Dr. Rulat, Director of the Center for
Engineering Logistics and Distribution teaches woairses per year. His support of the
IE School spans over 20 years. Dr. Pulat teachegSHERR23, Engineering Economy and
IE 5743, Management of Engineering function (IEctlee for undergraduates). He
brings to his courses 15 years of managerial expeei with Lucent Technologies. Dr.
Leva Swim, Director of Decision Support at Integiigealth, teaches IE 5713,
Engineering Project Management (IE Elective for emgdaduates). She is a certified
Project Manager. Dr. David Hartmann, Assistant &sbr at the University of Central
Oklahoma, teaches IE 5753, Organization SystemsHHetive for undergraduates).
After 21 years of military service, Dr. Hartmann nked in industry for six years and
joined academia in 1996. Ms. Kim Wolfinbarger tau¢fs 4824 in spring 2005. She
holds an MS degree from our School. Ms. Wolfinbarbas strong fundamentals in
ergonomics, along with excellent communication IskiBtarting with fall 2005, Mr.
Steve Rogers will coordinate IE 4393, the capsiesign course. Mr. Rogers, a semi-
retired executive from Hatfield and Company, brings the students a wealth of
experience and advice. He is also experienced intaming diverse industry ties that
will help him identify and grow capstone designjpob sponsors. He will also work with
the company sponsors in assessing the performdnmar eniors in capstone projects.
Fall 2004, IE 4553, Engineering Design of Experitsecourse was taught by PhD
Candidate in Psychology, Jonathan Bard. The Schaoelv faculty member, Chen Ling
will teach both IE 4824 and IE 4553, replacing M&olfinbarger and Mr. Bard.
Professors Landers, Moses, and Schlegel are regist@rofessional Engineers.
Professors Grant, Landers, and Pulat are |IE Fello# Professors have received
numerous teaching awards. They are known for tloeitegiality, scholarly and
professional activities.

Service and Professional Development

Student advising is done by the IE faculty. Gergrguinior faculty members are given

less service load than other faculty members. Eaeh a group of faculty members are
assigned by the Director to serve either on theergrdduate or graduate committee.
They are then responsible from studying and strieamgl the respective IE programs and
advise students in that program. The chair of ttedgate committee is the graduate
liaison. Once an undergraduate student is assigmedfaculty member, every effort is




made to keep his/her advisor the same until thdestugraduates from the program.
Faculty members also serve on subject area conamitleney strongly encourage student
professional development through participationtirdent organizations, interaction with
professionals, and also by serving as role modéis.School of IE faculty sponsors one
honor society (Alpha Pi Mu), five student organizas (Institute of Industrial Engineers,
Human Factors and Ergonomics Society, Institute Qpferations Research and
Management Science, Society of Manufacturing ErgggeNational Society of Black
Engineers (CoE level)) and the Graduate Studenbdason. The IE faculty have also
sponsored Society of Women Engineers (CoE levely Beta Pi (CoE level), and the
Engineers’ Club (CoE Level) in the past years. Astantial number of IE faculty have
significant professional experience, which allolwsrh to bring professional issues to the
students’ attention. IE faculty members have aklsenbthe leaders in “Lean Training” at
Tinker Air Force Base. They bring their experiendesn Tinker into the classroom.
Appendix IA, Table 4 lists and assesses each offahelty based on their years of
experience, professional registration, and levelresearch, service, and professional
activities.

Size

The size of IE faculty is sufficient to the undexguate enrollment, but not adequate to
achieve national recognition as a top-quartile paoyg In Fall 2004, the IE School had 11
faculty and 124 undergraduate students (full-tinmel goart-time), which brings the
student/faculty ratio to 11:1. Through active rétenent and several degree options, the
School has increased its undergraduate enrollmemnt 80 (full time and part-time) in
fall 1999 to 124 in fall 2004. The School's goaldsreach 150 students by 2009. With
the addition of two new faculty members in fall 80Qhe size of IE faculty will be
increased by 30 percent since the last accreditatigit in 1999. However, we believe
that any academic unit should have a minimum ofathilty members to provide depth
and breadth in both undergraduate and graduatéculacr Therefore, our goal is to
increase the faculty size to 15 and student sia&@oby 2009.

Workload

The average teaching load for an IE faculty is éhteurses per year provided that the
faculty member has significant research activityhe Tthree-course teaching load is
considered as 45 percent of the faculty membeital tworkload. A typical faculty
member distributes the workload as 45 percent tegcHd5 percent research, and 10
percent service. The loading model permits a fgauiember to reduce the teaching load
by one course by generating external funding edgmao 1/3 of their 9-month salary,
upon approval of the Director of the School. Tharse release is not approved unless a
qualified instructor is identified for the coursRinior faculty are assigned a two-course
per year teaching load for the first year of empieyt in order to allow adequate time to
develop his/her research program. Thesis and ths®er supervision are counted
towards the teaching load, whereas, the publicatiesulting from this effort are counted
towards research productivity. Faculty members auithsufficient research activity can
be required to teach up to four courses per semeste



Research and scholarly activity consist of extéyrfainded research leading to archival
journal publications and refereed conference prbiogs articles. Faculty members are
also encouraged to devote a portion of their creaictivity to technology transfer, such
as patentable design and licensable software dawelot. They are also encouraged to
establish research centers of excellence. IE fa®ither lead or are active in several
research centers: Electromagnetic Compatibilityt€e(EMC); Center for Engineering
Logistics and Distribution (CELDi), Oklahoma Traosgation Center (OTC), Center for
Aging Systems Infrastructure (CASI), Center for tBeudy of Human Operator
Performance (C-SHOP), K-20 Center for Educatiomad &ommunity Renewal (K20
Center), and Human Technology Integration Centdi (.

Faculty members participate in numerous commitegethe School, College, and the
University level. They are also expected to have amtive role in professional

organizations. Several of IE faculty members areeditorial boards of a number of
archival journals. Some also hold organizationadigimns at the national level. IE faculty
also lead or participate in organizing professiot@hferences. They serve on review
panels, review articles for publications, and p#ptte in several professional activities at
the national and international levels.

Appendix IA, Table 3 summarizes recent workload$eofaculty. Curriculum vitae of
each faculty member can be found in Appendix IC.

6. Facilities

Overview

The School of IE facilities are located mostly iar€on Engineering Center (CEC). Some
faculty members have labs and offices at the Sarkeyergy Center (Dr. Grant)
Stephenson Center for Research and TechnologyTiafalis), Research Institute for
STEM Cross Education — RISE (Drs. Rhoads and Shehald OU Research Partners
Building on Marshall Avenue (Dr. Schlegel). The 8chhas experienced growth in
faculty size, research funding, and research cei¢gelopment. However, additional
space in CEC is scarce and hinders the growtheofSithool in one contiguous space.
Two new engineering buildings with the schedulegugdbreaking in January 2006 will
significantly resolve space problems in CEC. Thacspvacated by the Electrical and
Computer Engineering will be allocated mainly. wetschools: Industrial Engineering
and Civil Engineering and Environmental Science. thé¢ current time, one faculty
member moved his office and laboratory in ordealtocate office space for one of the
two new faculty members. A graduate student offidebe converted to a faculty office
in order to create space for the second faculty beznBoth new faculty members have
not been given any lab space. The School doesava& & meeting room. The |IE team
room in CEC 116 can accommodate only six peoplecamot be used for most of the
IE functions. This creates constant pressure ferSithool. The School reserves meeting
rooms of other units in the College or at the Ursitg to hold its meetings. Frequently,
last minutes reassignments have to be made sinaoé8 not have priority over the
rooms occupied by those units. In order to suggagwth and educational excellence,
additional space has to be allocated to the IE &cho



The IE curriculum has varying course and lab rexugnts. Most IE classes and lab
sessions are held in CEC. However, classes wige lanroliments are often scheduled in
larger classrooms across campus. The computiniiiézcin the college are adequate for
instructional purposes. The School shares feedftaok student exit interviews with the
Engineering Computing Services (IT/ECS) in chardecomputing facilities for the
College. IT/ECS provides tech support, security ®ingls monitoring, software support,
as well instructional and research support foresisi faculty, and staff.

Modern Engineering Tools

Engineering students are required to have laptappaters for use in classroom and
laboratory settings. IT/ECS offers leasing servimestudents, faculty, and staff. The IE
School also has three laptop computers, three L@@gtors, two digital cameras, VCR,
and a TV for student, faculty, and staff check-dsbme IE classes are scheduled in
multimedia classrooms (CEC 119, CEC 121, and CEB).4Bhe CoE has recently
renovated two classrooms (CEC 119 and CEC 121jaw anultimedia presentations in
courses requiring multimedia usage. The CoE plangtovate CEC 117 and CEC 123.
Other lab facilities used by the undergraduated@&rses are the Instructional Computing
lab (CEC 215F), Production Logistics lab (CEC 213&¥gonomics labs (CEC 26, CEC
27, CEC 28, CEC 42, and CEC 217), and occasiotlalyTeam Design lab (CEC S23)
and Manufacturing labs (CEC S15, CEC 33). The wmeuate manufacturing
experiences are contracted out to the Moore-Norireehnology Center, a vocational-
technical institution located approximately seveiesfrom the Norman campus. This
approach is innovative and highly effective. It yides modern, fully functional, and
safely supervised learning experiences for the estisd in manufacturing courses.
Furthermore, it is highly beneficial for industriahgineering students to interact with
shop floor personnel and obtain first hand expesen technical skills acquired by trade
school students.

IE students use several software tools in the wmdduate Industrial Engineering
curriculum. These tools include MS Office tools (MpPowerPoint, Excel), engineering
drawing and graphical design software (AutoCAD, id)is statistical software (SAS,
Minitab, Excel), optimization software (LINDO, EXBESS), simulation software
(ARENA, SLAM), and facility layout software (VIP-FANOPT). They also learn JAVA
programming language in CS 1323. IE 4113, teadines tVisual Basic applications for
Excel.

The various facilities and equipment used by IEengthduate students are described
below.

Production Logistics Lab, CEC 215C: The lab is used for both education and research
purposes. Besides using the standard computer heedamd software housed in the lab,
students have access to supply chain manageménaseimarketed by i2 Technologies.
The market value of the software is more than $5008st of the research performed in
the lab is concerned with developing scalable date-ggromising models for make-to-
order environments.

Courses|E 4333, 5323



Instructional Computation Lab, CEC 215 F: This lab contains nine PCs and a printer
for IE students. The lab is mostly used by serdmc graduate students.
Course IE 4333, 4393

Physical Performance Lab, CEC 26: The lab is used for undergraduate and graduate
teaching and research. It supports anthropometiicreuman strength measurement as
related to industrial ergonomics and product desigarious equipment contained
include a computer-based system for collectingovaristrength measurement data, as
well as the necessary hardware (e.g., strain gawayedog-to-digital converters, and
posture support mechanisms) to aid such data toltecapparatus to enable manual-
material handling studies; and a complete anthr@gbodmmeasurement set. A Pentium-
level computer equipped with the Statistical AnalySystem (SAS) is also available for
students to use for data analysis.

Courses|E 4824, 4853, and 5843 (elective)

Mation Analysis Lab, CEC 27, Used for undergraduate and graduate teaching and
research, this lab houses a video-based motiorysisadystem, consisting of video
cameras (with tripods and lights) a video-mixerrdpa@nd necessary computer system
and software to support data collection and amalysthis lab adjoins the Physical
Performance Lab through a set of double doors tovige additional space to
accommodate the requirements of videotaping humatiom This lab also has a
computer system to support students in data calecanalysis, and computer interface
development for evaluation of distance educatiahaollaborative research. The system
is equipped with a video camera for distance edrcand collaborative research. It also
houses a video-based data collection system comngsisf VCRs, an SMTP time code
video collection board, and a television. In aduhifi a variety of computer-based
cognitive performance and workload assessment aodtvare available for student
projects.

Courses|E 5843 (elective)

Environmental Work Physiology Lab, CEC 42, The major equipment in this lab is the
environmental chamber that provides control of fieysical thermal environment
(temperature and humidity). This chamber is usedsitoulate a variety of working
conditions for various course lab exercises andateh experiments. Also housed in this
lab is a variety of basic equipment for the meamemrg of physiological variables (heart
rate, blood pressure, body temperature), enviroteheariables (sound, vibration, light,
temperature, and humidity), metabolic workloadspfagrammable treadmill, and a
programmable cycle ergometer), and psychomotomopeence (reaction time, manual
dexterity, eye-hand coordination, and tracking).

Courses|E 4824, 5843 (elective)

Human Technology Integration Lab, CEC 217, This recently renovated lab houses
networked computers and workstations to do research applications in electronic
learning human computer interaction. Active graduasearch topics include the role of
visual impairment in interface design, and stregbsituation awareness. In an expanded
scope, the lab is also used to promote collabaratiterdisciplinary research into
understanding the role that technology plays in enodsociety. The interdisciplinary
development of web-based learning tools (electrdmicks, brochures, etc.) has been a
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significant component of the research in this Idbhis lab recently served as the
“headquarters” for a 6-year NSF REU program tangetmultidisciplinary students
interested in human technology interaction.

Machining and Precision Lab |, CEC S15, Manufacturing process equipment housed in
this lab, for teaching and research purposes, dechiresearch engine lathe for friction
and wear studies, a 3-axis CNC milling machine, MCC3-axis miniature milling
machine, 3 coordinate measurement machines (1 CMNC 2a manual), an optical
projector, a micro-computer based data acquisiigsiem (including piezoelectric tool
force dynamometer with amplifiers), a high-resauotidata acquisition system with
card/box for isothermal compensation (cold juncgtioamplification, linearization,
calibration, and A/D conversion, and acoustic eimissneasurement equipment.
Courses|E 3304, 5303, 5313

Precision Engineering Lab 11, CEC 33, Used both for undergraduate and graduate
teaching and research in manufacturing engineetirgequipment in this lab include a
complete machine vision system (with analog frarablber, processing monitors, a
Pentium-based PC waorkstation, and vision softwaspjical measurement accessories
(lenses, linear and circular stages, laser lightc®), tool-maker’'s microscope, a contact
surface roughness profilometer, ultrasonic pulseéiver, oscilloscope, an industrial
SCARA robot, and a precision lathe modified for gpen rotation in roughness
measurement experiments. Several Pentium-basedputers are also available.
Software available includes MasterCAM, CAM software

Courses|E 3304, 5303, 5313

Team Environment for Automated/Multi-media (TEAM) Design Lab, CEC S23,
This lab is currently used primarily by studentsnpdeting the capstone Senior Design
course, although the long-term plan is to allowdstis to utilize the lab for any of the
courses involved in the coordinated design sequédiuelab currently features Gateway
ES4200 workstations equipped with AutoCAD, an HFO Gflotter, an HP LaserJet
printer, and a blueprint machine.

Courses|E 2823, IE 4393 (occasionally)

COE Instructional Computer Lab, CEC 205-206, This lab houses 60 PCs, 6 laser
printers, and instructional resources (ELMO, LCjéctor, and a marker board). The
lab is used by IE 2823, Enterprise Engineering Ehdl663, Systems Analysis Using
Simulation. The lab is also used by undergraduateslve course assignments.

In addition to the above labs, the School housesrakéresearch labs for optimization,
data mining, advanced systems modeling, qualityinemging, and simulation.
Undergraduate research assistants work in these dabexternally funded research
projects.

Course IE 2823, IE 4663



7. Institutional Support and Financial Resources

Budget Process
The School of IE is allocated an annual budget ftbe State of Oklahoma to cover

faculty, staff, and graduate assistant salaries \aages, maintenance and operations
(M&O). The M&O budget of $31.5K barely covers commmation, contractual
obligations, supplies, and computing needs forf.stdhe School also receives
approximately $20K from technology fees, $3.5K asirse fees and $5K as teaching
incentive. The technology fees are used to upgrad&uctional laboratories and
purchase equipment and software required for io8tmal purposes. The course fees
partially cover Moore-Norman Technology Center cactual expenses and expandable
supplies for other courses. Teaching incentivesoften used to compensate expenses
not covered by the course fees and as a supplaemtre M&O budget. The budget lacks
resources for professional development of facudtgff, and students. The School of IE
must raise funds through externally funded resegrants and alumni/corporation gifts
to cover these expenses. There is also very §tifgort in terms of start-up funds for
new faculty. The university will cover ¥4 of the goment expenses. Faculty positions
remain open for at least a year to accumulate-sgaftinds for the new faculty members.

The state allocation covers only 40% of the IE ®¢tBexpenses. The remaining portion
of the expenses is covered by funds generated) mxi@rnally funded research grants
and (ii) alumni/corporation gifts. Alumni gifts agenerally used for variety of activities

including scholarships for undergraduate studesitglent enrichment activities such as
picnics, student travel to conferences, banquetisdest awards, chapter meeting
expenses, expenses related to activities for alleandithe IEAB (meetings, receptions,
gifts). The School charges $2500 per capstone grtijeprofit organizations out of which

capstone related expenses are reimbursed andyfapdinsors are allocated $500 of
discretionary funds per project. The remaining &in@bout $20K) are used for

scholarships to 25 undergraduate students (mosdgniing students, freshman, and
sophomores).

The level of externally funded research activitgriical to the professional development
of faculty members, maintenance of laboratoriegsyiding start-up funds for new faculty

and funding student recruitment activities, comp#ing student support for School's
operations such as student recruitment activitidggb-page development and
maintenance, and assessment related activitieser@ly; the School has committed
$80K to the two new faculty members, ProfessorsnGasad Ling. The School also

sponsors two student recruiters throughout the ydarse primary job responsibilities

are: (i) visits to high schools, (i) participatiam recruitment activities arranged by the
College and the University, (iii) providing campiasirs for prospective IE students, and
(iv) promoting IE among undecided engineering stisleThe externally funded research
grants provide the following additional resources the School: (1) Research
expenditures from grants and contracts, (2) FacBiiary Release funds (FSR), (3)
Strategic Research Incentive funds (SRI), and (é3eldrch Facilities Support funds
(RFS). In 2003-2004 research expenditures in IEevierexcess of $1.7 million. These
funds are used to provide faculty salary suppocadamic and/or summer), graduate



teaching and research assistant salaries, traa@dr mesearch equipment, and other direct
costs such as supplies, publication and printingtscoelated to the project. Academic
salary compensation through research grants anttacts allow faculty to release a
portion of state salaries (FSR) for a reduced tegcload which will allow them to
concentrate on requirements of the contracted mesedost FSR funds are used to
support adjunct professors. In order to initiatetsigic research growth in academic
units, the university returns a portion of the dnesxd charges to the respective Schools.
The University currently charges 48% of indirecsicon research grants and contracts.
The CoE keeps 2 percent of the 20 percent retutodtie College (SRI funds) and
returns 18% to the academic units performing tiseasch. The School of IE keeps 50%
of the funds and returns the remaining to the fgaukembers performing the research. In
2003-2004, IE’s SRI funds were approximately $66&Kmhich $33K was kept by the
School. The remaining $33K returned to faculty sedi as discretionary monies by the
faculty. The IE School also received $22K from Yiee President for Research as FSR
funds. These funds are mainly used to partiallypsup the research infrastructure
(maintenance, outsourcing technician activities) @fthin the School.

Adequacy of Institutional Support

IE faculty salaries are below the Big 12 averagemdhough IE’'s graduate program is
ranked & among all Big 12 IE schools. Only Texas A&M andvt State |IE graduate
programs are ranked above ours. The School hasitextroutstanding junior faculty
members in the last three years but faces reteptioblems due to OU salary increases
falling short of Big 12 and national averages.

OU Average Big 12/Big 10 Ratio
Rank Salary Average Salary OU/Peer
Pr ofessor 94,860 115,977 0.82
Associate Professor 68,517 81,915 0.84
Assistant Professor 68,040 73,303 0.93
All Ranks 82,755 98,146 0.84

Institutional support covers minimum operating enges for the School. Staff support in
the school is not sufficient. This is a hindranocdhe School's growth since the Director
must often prioritize activities and postpone taskéch are forward looking in order to

provide quality service to the School's constitsenThese forward looking events
include preparation of annual reports, professigradnstructed newsletters, brochures,
and aggressive recruitment and retention activifidsee School has also experienced
significant growth in the last six years. The numbilE faculty has increased from 10 to
13, undergraduate student enrollment has almosbleldu new degree options are
offered, and research expenditures have more thablell. The number of staff has
remained the same. The IE School critically needadditional staff member in order to

continue to provide excellent support servicestsocbnstituents and to allow growth
activities for the School.

Since the IE school is one of the most recentindima disciplines in the CoE, the size,
nature, and the number of gifts and endowmentkadthool are not significant. Hence,



IE lacks major funds for endowed chairs and praofedsps, graduate student
fellowships, major office renovations, and develepm of new state-of-the-art
instructional labs.

The School's budget for graduate teaching assst@BTA) allows approximately 7-8

GTAs funded 50% FTE per semester to cover all @sutaught by the IE School each
semester. The courses with lab sessions and cowidesnrollment in excess of 30

students have the priority over others for GTA@ssients.

Adequacy of Faculty Professional Development

The IE portion of the state budget does not haegaate funds to cover faculty travel to
professional conferences, registration costs foy awrkshops or, in general, any
professional development activities. To maintairofgssional development and to
continue to deliver nationally-recognized programhg School needs at least $20K per
year travel budget. This will allow approximatel$dR0 travel expenses for un-tenured
and $1500 for tenured faculty. As noted above,Sbbool supports its travel expenses
from funds generated by externally funded resegrahts and contracts.

There are a number of professional developmentidéesi offered by the Office of Vice
President for Research and by the Instructionaleld@ment Program (IDP) within the
University. IE faculty often make use of such seegi

Purchase, Maintenance, and Operations of Facilis@d Equipment

Teaching laboratories are maintained by the tedgyfees managed by IT/ECS. At the
end of spring semester, the Schools submit a bufdgenstructional needs which is
evaluated by the CoE and IT/ECS. In the past IT/E@S funded the majority of the
instructional development budget requests by the Sighool. These monies were
instrumental in meeting the computing hardware swoitiwvare needs of the School and
must continue in the future. Research laboratogies maintained by the RFS funds.
Faculty members are asked to submit proposals t@rgment agencies for major
instrumentation needs. The School relies on ad-Bgiernal funding sources for
purchase, maintenance, and calibration of equipn&nte the IE School does not have a
technician, most of the technician work neededoistacted out to technicians in other
Schools. Although the department is charged exgesshounts for the contracted work,
the level of activity does not justify hiring a ftime technician. The School can,
however, use a % time technician to purchase, aajnand build equipment and parts
necessary for student projects and faculty research

Support Services
The CoE has its own library. There is also a miiraty for the university system. The

library staff provides sufficient services to stotteand faculty. The acquisitions are
somewhat adequate for undergraduate program, bugimah to support graduate
program. Inadequate funds are available for newiaitipns of technical journals. The
library has adequate on-line services for electromboks and journals. Computer
facilities are adequate for undergraduate stud&ttalents need study lounges equipped
with PCs, printers, software and furniture thatlwvdllow group discussions. See



Appendix Il, Section 6 for more information on thibrary and computing services,
Williams Student Services Center, and the OU CaSmawices. Appendix I1A Table 5
reports the School’'s expenditures in the last ywars.

8. Program Criteria

As shown by the degree sheets in Appendix IA Tabled and I-1.2 (old curriculum)
and Tables 1-1.3- [-1.5 (current curriculum), thE Eturriculum provides a broad
knowledge of fundamental principles of math, so&gerand engineering with the basic
math, science, and engineering courses with coafdgeviations MATH, PHYS,
CHEM, and ENGR (Program Educational Objective #E).courses (IE), collectively
provide a broad knowledge of the analytical, coraponhal, and experimental principles,
methods, and tools fundamental to the contempgreofessional practice of industrial
engineering (Program Educational Objective #2)d&mnis experience a unique design
and manufacturing course experience in IE 3304 dsigthing and manufacturing a part
at the Moore-Norman Technology Center under guidasfca skilled technician at the
center. |IE 4623, 4663, |IE 4563, Quality Engineeritify 4853, Research Techniques in
IE, and IE 4393, Capstone Design Experience prowtielents experiences with
designing and improving integrated systems of pmopkchnologies, material,
information, equipment, and energy (Program Edaoa®bjective #3). In IE 4623, the
students learn mathematical models that one cariougaprove systems under scarce
resources of material, workforce, equipment, andheyo In IE 4663, they learn how to
create a computer model of a system using ARENAd&its use ARENA to analyze the
system and make improvement on the computer mdB8e#i563 course incorporates
student projects to illustrate application of st&tal quality control techniques for system
performance monitoring and measurement. In additien4363, Material Handling,
Facility Layout, and Warehousing course taken bynajority of the undergraduate
seniors as an IE elective also offers three cas#iest/projects focusing on design and
improvement of integrated systems. This course i®quired course in the current
curriculum (Table 1-1.3-1.5).

IE 4853, the capstone research experience, igalritd the School of IE’s strategy to
prepare graduating students for design of expetisnempirical analysis, and life-long
learning. The capstone research experience cousse cantains significant design
component, associated with an open-ended team cprajewolving design of an
experiment, human subject testing, construction a@rgtrumentation of apparatus,
collection, analysis, and interpretation of expenital data and results. The students also
learn guidelines for human subject testing whicliecs ethics in a research setting. The
course also teaches technical report writing asdudises the importance of life-long
learning. IE 4393, the capstone design coursegrssiudent teams of two to a company
to solve a real-life problem under the guidance abmpany and faculty supervisor. A
list of projects in fall 2004 and spring 2005 ioyided as Attachment 1.9. Company
survey results provide excellent feedback to thBo8t in assessing the graduating
seniors’ ability to solve real-life problems. HendE curriculum provides students with
experience in designing and improving integratedtesys of people, technologies,
material, information, equipment, and energy (PaogEducation Objective #3).



Several IE courses require term projects whereesiisdvork individually or in teams to
apply the fundamental principles and concepts fmthetical or real-world problems (IE
3304, 4363, 4393, 4563, 4853, 4824). Courses irulation, manufacturing, and

ergonomics also have lab sessions. Through labgraied term project requirements
students gain diverse experience in team-basedlgpnolsolving, communication,

professionalism, and ethical practice (Program Btocal Objective #4).

Professional issues and other non-traditional opie addressed in all design projects.
The capstone research and capstone design coddressissues of professional practice
such as professional registration, ethics, lifeglotearning, global and societal

implications of engineering problem-solving (Pragr®bjectives #5). Social Science

courses and humanities electives also exhibit alenstanding of the impact of societal

and cultural issues around the globe and theictsffen everyday life. Ethics case studies
are also covered in IE 2823. The content of eaalrsenis summarized on the course
syllabi in Appendix IB.

Attachments 1.11-1.14 provide information on difet degree sheets, accompanying
flowcharts, approved IE, technical, and generatatan electives.
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TABLE 1. Program Education Objectives

PROGRAM OBJECTIVE #1

Graduates are prepared for the contemporary practtgeneral engineering with a broad knowledgprifciples of mathematics,

i
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TABLE 1. Program Education Objectives

PROGRAM OBJECTIVE #2

Graduates ee prepared for the contemporary professional piceof industrial engineering with a broad knowledsf the analytic.
principles, methods and tools.

Srategiesand Actions

Outcomes

ABET 2000
Criterion 3
(CoE Strategies)

Candidate
Assessment
Methods

Candidate
Assessment
Metrics

Prelim
Stand
W

All

Teaching excellence

a,b,c.efgh,ljk
1)

Course evaluations

Mapping of (a-k) to IE
course evaluations

Good to accep
outcome mapit
(ak)tothe IE ¢
WSSC to Asse

2.1 Provide foundations and Understanding of principles, | a,b,c,e,ik Course performance Percentage of students 90%* of studer
practical experience i@perations | methods, and tools of 1,2 making C or better or better grade
Research principles, methods and| modeling, optimization, Course data sl
tools engineering statistics, quality,
(Required: ENGR 3293, IE 2823, simulation, and decision Student surveys Exit interview survey result§ 90% of the res
4333, 4563, 4623, 4633, 4663) analysis positive
|E Director
Competence in the use of O Project and lab Project or lab report grades|
and statistical analysis tools reports in IE 4333 70%* of grade
(e.g., LINDO, Excel, SLAM, and |E 4563 Course data sl
ARENA)
FE exam results in general
Ability to apply principles, Demonstration of and on Computer Threeyear ave
methods and tools to professional Computation and Modeling,| or better than3
problems such as facility competency Math/Optimization pass rate aver.
location, inventory allocation. Modeling, Queuing, on battery
and queuing Simulation battery Senor Design ¢
2.2 Provide foundations and Understanding of principles, | a,c,e,f,g,h,i,j,k Course performance Percentage of students 100%*
practical experience iklanufac. methods, and tools of design (1,2) making C or better |E Director an

Engineering principles, methods
and tools (Required: |E 2303,
3304; and IE 2311 effective Sprin
2006)

and drafting, tolerancing and|
metrology, tooling, and
processing (fabrication and
assembly)

Competence in the use of
manufacturing tools includin
drafting instruments, PC-
based CAD, measurement
instruments, and machine
tools.

Ability to apply principles,
methods, and tools to
problems such as product
design and process planning|

Student surveys

Student surveys

Demonstration of
professional
competency

Exit interview survey resulty

Exit interview survey resulty

FE exam results in general
and Manufacturing
Processes, Systems, and
Design battery

90% of respon
IE Director

90% of respon
IE Director

Threeyear ave
or better than 3
pass rate aver:
on battery
Senior Design




TABLE 1. Program Education Objectives

PROGRAM OBJECTIVE #2 (cont.)

Graduates are prepared for the contemporary proéeed practice of industrial engineering with a lab knovedge of the analytic
principles, methods and tools.

Strategiesand Actions Outcomes ABET 2000 Candidate Candidate Prel
Criterion 3 Assessment Assessment Sar
(CoE Strategies) Methods Metrics \
2.3 Provide foundations and Understanding of principles, a,b,e,f,g,h,i.jk Course performance Percentage of students 90% of the
practical experience in Physical | methods, and tools of 1,2) making C or better Course da
and Cognitive anthropometry; work
ErgonomicsHuman Factors measurement; human performance; Student surveys Exit survey results 90% of the
Engineering and experimental human-machine interface design; positive
design principles, methods and | workplace, task, display, and tool |E Directo
tools design; industrial safety and health
(Required: IE 4553, 4824, 4853) standards
70%* of g1
Competence in the use of Project and lab Project or lab report grades| better
experimental design principles, reports in 4824 and Course de
methods, and tools (e.g., Excel, 4853
SAS) for data analysis as applied fo
engineering problems Threeyea
FE exam results in general | rate ator |
Ability to apply principles, Demonstration of and Industrial Ergonomics | year natio
methods, and tools to problems professional and Industrial Design of average o
such as experimental analysis of competency Experiments battery battery
fieldwork projects, NIOSH and Senior De
OSHA standards, and job severit Coordinat
index surveys
2.4 Provide opportunities for Competence in computer science | f,g,h,i,j,k Performance in the | Percentage of IE-IT students 70% of th¢
degree options imformation subjects for IT applications 2,3) required CS courses making B or betterin CS students
Technology and Pre-Medicine for the IT option courses Grade she
as well aglectives in
Engineering Management.
(Required courses to minorin C$ Competence in the Pre-Medicine Performance in the | Percentage of IE students | 70% of the
and for Pre-Med program, fields required to pursue a career in courses required by| with B or better grades in students
Electives: |E 5713, 5743, and medicine Pre-Medicine pre-medicine courses Grade she
5753)
Performance in Percentage of IE 70% of th
Ability to apply principles, courses IE 5713, IE| undergraduate students with undergrac
methods, and tools to management 5743, and IE 5753 | B or better grades in the 5713, 574

case studies

engineering management
courses




TABLE 1. Program Education Objectives

PROGRAM OBJECTIVE #3

Graduates are prepared for enterprise levetegsimprovements with the knowledge and skillsecémidesign, analyze, and ir
technologies, material, information, equipment anérgy.

Strategiesand Actions Outcomes ABET 2000 Candidate Candidate Prelir
Criterion 3 Assessment Assessment Stan
(CoE Strategies) Methods Metrics W
All Teaching excellence All a-k Course evaluations Mapping of (a-k) to course 90% of resy
,3) evaluations positive for
4853
WSSC to A
Liaison
3.1 Coordinated Projects: Ability to assimilate a e,h,ijk Grade on project Instructor grade 70%* of prc
Successively coordinated broad knowledge base in | (1, deliverables or better
projects that span multiple order to take an integrated Course dat:
courses integrating principles | systems-approach to
and methods of Industrial defining and solving
Engineering (Required 4563, | problems
4853) Demonstration of FE Exam results in general and Threeyear i
Ability to demonstrate professional Facility Design and Location, | rate at or al
effective project competency Material Handling Systems national thr
management and Design, Production Planning | average ot
participation, including, and Scheduling, and Statistical Senior Des
planning, allocation and Quality Control battery Coordinatol
coordination of tasks,
providing quality
deliverables at milestone
dates
3.2 Industrial Partnership: Experience in evaluating, | All a-k Evaluations of project Course grades 70%* of gre
Industrial partnership program| designing, and improving | (1,2) work, reports, and better
teaming students, practicing integrated systems. presentations, compan Course dat:
engineers, and faculty to solve| feedback
real engineering problems. Demonstrated capability td
(Required: Capstone design | function in a work
experience — IE 4393) environment, with open-
ended problems.
Experience working with
industrial engineers.
3.3 Empirical Research Demonstrated b,ef,i Grade on project Instructor grade for projectin | 70%* of gre

Experience:

Solution of engineering
problems through empirical
research involving problem
formulation, experimental
design, data collection,
analysis, and interpretation.
(Required: 4393 - Capstone
research experience — and |E

4853)

understanding of the
scientific method.

Ability to recognize
relevant research issues.

()]

deliverables

IE 4853

better
Course dat:




TABLE 1. Program Education Objectives

PROGRAM OBJECTIVE #4

Graduates are prepared to contribute to organizadiosuccess with the knowledge and skills neededonbased problem sol
professionalism, and ethical practice.

Strategiesand Actions

Outcomes ABET 2000 Candidate Candidate Prelimin
Criterion 3/ Assessment Assessment Standar
(CoE Strategies) Methods Metrics Who
All Teaching excellence defg Annual evaluation Course/faculty evaluationg Student Satisfa
,3) |E Director
Exit interviews
4.1 Group projects requiring | Demonstrated ability to deg Distribution of Percentage of team versus | 20%* - 30%* te
professional interaction of function as a responsible | (1,2,3,4) individual and team individual activity in IE Course data sh
team members to successfullyteam leader and team work in courses courses
accomplish goals (Required:| member.
2303, 3304, 4393, 4563,
4824, and 4853, and 2311 Ability to demonstrate Performance in Percent of students with B | 80% with B or t
effective spring 2006) effective project Capstone Course or better grade Capstone Instic
management and
participation, including,
planning, allocation and
coordination of tasks,
providing quality
deliverables at milestone
dates
4.2 Formal oral and written Demonstrated ability to g Distribution of Percentage IE courses with| 60%* - 90%*
communication dispersed communicate (1,3,4) oral/written oral/written communicationg Course data sh
throughout the curriculumto | professionally and communications in
communicate project effectively in formal and courses
deliverables (Required: informal settings
ENGR 1112; IE 3304, 4393,
4563, 4824, 4853) Student surveys Exit interviews and student | 90% of respons
survey results positive IE Dire
Course evaluations Mapping of outcome g to 90% of respons
course evaluations positive
4.3 Discussion and Internalized understanding, f Presence of ethics Student performance in 100% of studer
demonstration of professiongl appreciation and practice | (1,2,3,4) concepts in IE ethics assignments or better grade

ethics by faculty and
practicing engineers;

presentation of the Engineers’

Professional Code of Ethics,
and guidelines for the ethical
use of human subjects
(Required: (IE 2823, 4393,
4824, 4853; and ENGR 2003
effective fall 2005)

of professional and ethicall
responsibility and conduct

curriculum

Adherence to the
human subjects
research guidelines

Demonstration of
professional
competency

Course documentation

FE exam results in general
and Ethics battery

Course data sh

Subject covera
one course
Course data sh

Threeyear avel
rate ator above
national threey«
average on bat
Senior DesigrC




TABLE 1. Program Education Objectives

PROGRAM OBJECTIVE #5

Graduates are prepareih be practicing engineers withe knowledge and skills needed to appreciatgltiteal scope and conte

engineering practice.

Strategiesand Actions Outcomes ABET 2000 Candidate Candidate Preli
Criterion 3/ Assessment Assessment Stan
(CoE Strategies) Methods Metrics N
All Teaching excellence d,fh,ijk Course evaluation Mapping of (a-k) to course | 90% of res}
,3) evaluations positiveeva
stated outcr
WSSC to A
Liaison
5.1 Prepare for professional Ability to pass FE exam | d,f Demonstration of FE exam results Three year
practice through senior 3) professional competency rate at or al
capstone design experience national av
(Required: |E 4393) and
taking of FE exam
Ability to address Capstone course Percentage of Senior Design
contemporary performance teams making B or better 100%*
engineering issues and Senior Des|
practices through
industry-based project(s)
5.2 Expose students to Ability to use d,hijk Presence of literature Number of |IE courses At least thre
contemporary, global, and contemporary tools of 2,3) search requirements on requiring literature search on| Course dat
societal issues of business engineering in a busines: engineering related topics | topics related to engineering
related to engineering practice|, context in IE courses applications
including: analysis techniques,
market and business issues, gndbility to integrate global 60%*
business/technical writing and societal issues into Internship/co-op/study- Percentage of IE students Exit intervie
(Required: |E 4333, 4393, engineering solutions abroad experiences of participating in internship, co:
4824, 4853) graduating students op, and study-abroad
programs
5.3 Provide global Ability to integrate the f,h,jk Course performance Percentage of |E students | 80%*
perspective on societal issues | social sciences principleg (3) making C or better on social | WSSC to A
by embedding the social into engineering solution: sciences courses Liaison

sciences into the curriculum.
The social science core at OU|
now requires and should
continue to include both
Western and Non-Western
Civilization (PSC 1113, HIST
1483/1493, 2 Humanities

within a global societal
context. Exhibitan
understanding of the
impact of social and
cultural issues around th:
globe and their effects ol
engineering projects

electives)




