Program Review Self-Study Template

Academic unit; Industrial, Systems and Manufacturing Engineering

College: Engineering

Date of last review Fall 2015

Date of last accreditation report (if relevant)  Fall 2013
List all degrees described in this report (add lines as necessary)

Degree: BS Industrial Engineering CIP* code: 14:35

Degree: BS Manufacturing Engineering CIP code: 14:36



http://nces.ed.gov/ipeds/cipcode/Default.aspx?y=55

1. Departmental purpose and relationship to the University mission (refer to instructions in the WSU
Program Review document for more information on completing this section).

a. University Mission:

b. Program Mission (if more than one program, list each mission):

The mission of the BS in Industrial Engineering program is to prepare students through an experiential education
to design, model, analyze, and manage modern complex systems in order to increase the effectiveness of
manufacturing and service sector organizations.

The mission of the BS in Manufacturing Engineering program is to prepare students through an experiential
education to design, model, analyze, and manage modern manufacturing materials and processes in order to
increase the effectiveness of industrial organizations.

The mission of the MS in Industrial Engineering program is to enhance the skills of degreed engineers by
providing advanced knowledge and skills that are needed to design, model, analyze and manage modern
complex systems in order to increase the effectiveness of manufacturing and service sector organizations.

The mission of the Master’s in Engineering Management program is to enhance the skills of degreed engineers
which will increase their effectiveness in planning, decision making, complex problem solving, and managerial
skills, while receiving advanced technical knowledge, in order to increase the effectiveness of manufacturing and
service sector organizations.

The mission of the PhD program in Industrial Engineering program is to provide training education for degreed
engineers to perform research and advance the knowledge in the areas of Systems Engineering, Manufacturing
Engineering, and Ergonomics.







4

the undergraduate programs. Organizations such as: Girls Scouts of America, Red Cross, WSU Admissions
Department, Office of Research Administration, and the local hospitals have also sponsored projects. At the
graduate level, there will be more emphasis on industry based class projects.

d. Has the mission of the Program (s) changed since last review? [ ] Yes [X] No
i. Ifyes, describe in 1-2 concise paragraphs. If no, is there a need to change?

e. Provide an overall description of your program (s) including a list of the measurable goals and objectives
of the program (s) (programmatic). Have they changed since the last review?

[ ]Yes X]No

If yes, describe the changes in a concise manner.

Undergraduate Programs

The BS in Industrial Engineering program focuses on the design, analysis, improvement, and management of
systems in manufacturing and service organizations. Industrial engineers bridge the gap between management
and operations while emphasizing process improvement. Industrial engineers are unigue in engineering as they
also take into consideration the human element in the design of these systems. The department’s BS in
Industrial Engineering program includes 125 credit hours of required course work. The program is designed such
that the students can complete their degree in 4 years. The program consists of general education, and required
industrial engineering courses in the industrial engineering, and six 3-credit hour technical electives. The
program offers three tracks for specialization: 1) Manufacturing, 2) Supply Chain & Analytics, and 30 Systems
Engineering. The students also complete two industry-based senior design projects over the last two semesters
of their study. The senior design projects are evaluated by industry and faculty.

The BS in Manufacturing E GGD.59 EMC /P#9 1



5

iv. Confidence in Engineering and professional skills. (Measured through a confidence survey in senior



The PhD in Industrial Engineering program is directed towards training students to perform research and
advance the knowledge in the areas of Systems Engineering, Manufacturing Engineering, and Ergonomics. The
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There are 11 faculty (10 FTE) in the IME department. The 10 FTE positions include one faculty who chairs the
Biomedical Engineering Department. All 11 faculty support the MS in Industrial Engineering program and the
PhD in Industrial Engineering Program. The Master’s in Engineering Management is supported by 5 faculty. The
department has made offers to 2 more tenure-track faculty (who have accepted and will join the department in
Fall 2018). We have increased the number of faculty in manufacturing engineering to 3 (one new faculty). In
addition, adjuncts with expertise in appropriate areas are hired to teach on a regular basis to support the
programs. The department lost two NSF Career award grantees in 2017, which has impacted the number of
publications and new grant awards in 2017. The addition of new faculty is expected to get the department back
on increased research grants and journal papers.

3. Academic Program/Certificate: Analyze the quality of the program as assessed by its curriculum and impact
on students for each program (if more than one). Attach updated program assessment plan (s) as an
appendix (refer to instructions in the WSU Program Review document for more information).

a. For undergraduate programs, compare ACT scores of the majors with the University as a whole.
For Industrial Engineering, the ACT scores for the past three rolling 5-years are 23.9, 23.9, and 24. The
ACT scores are better than the university averages by about 0.9 in each of the years.
For Manufacturing Engineering, the ACT scores for the past three rolling 5-years are 23.5, 22.9, and 22.9.
The ACT scores are similar to the university averages.

b. For graduate programs, compare graduate GPAs of the majors with University graduate GPAs.
For Industrial Engineering, the GPAs for the past three rolling 5-years are 3.4, 3.4, and 3.3. The GPAs are
very similar to the university averages.
For Engineering Management, the incoming GPAs for the past three rolling 5-years are 3.3, 3.3, and 3.2.
The GPAs are slight lesser than the university averages.

c. Identify the principal learning outcomes (i.e., what skills does your Program expect students to graduate
with). Provide aggregate data on how students are meeting those outcomes in the table below. Data
should relate to the goals and objectives of the program as listed in 1e. Provide an analysis and
evaluation of the data by learner outcome with proposed actions based on the results.

In the following table provide program level information. You may add an appendix to provide more
explanation/details. Definitions:

Learning Outcomes: Learning outcomes are statements that describe what students are expected to
know and be able to do by the time of graduation. These relate to the skills, knowledge, and behaviors
that students acquire in their matriculation through the program (e.g., graduates will demonstrate
advanced writing ability).

Assessment Tool: One or more tools to identify, collect, and prepare data to evaluate the achievement
of learning outcomes (e.g., a writing project evaluated by a rubric).

Criterion/Target: Percentage of program students expected to achieve the desired outcome for
demonstrating program effectiveness (e.g., 90% of the students will demonstrate satisfactory
performance on a writing project).

Result: Actual achievement on each learning outcome measurement (e.g., 95%).

Analysis: Determines the extent to which learning outcomes are being achieved and leads to decisions
and actions to improve the program. The analysis and evaluation should align with specific learning
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outcome and consider whether the measurement and/or criteria/target remain a valid indicator of the
learning outcome as well as whether the learning outcomes need to be revised.

Learning Outcomes (most | Assessment Tool (e.g., Target/Criteria Results Analysis
programs will have portfolios, rubrics, exams) (desired program
multiple outcomes) level achievement)
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do not include the easier elements that may makeup some elements of homework assignments or some test
questions.
However, the department is currently in the processing of revising the learning outcomes and the courses

from which the learning outcomes data are collected. ABET the accreditation organization. This is because
of the changes in the learning outcomes prescribed by the accreditation organization.

The new ABET learning outcomes for undergraduate engineering programs are given below. They have
listed learning outcomes as 1 through 7:

1.
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Table 5. Future Allocation of ABET 1-7 student outcomes to specific required courses for the BSMfg E program.

1

Course

Coordinator BY LC MJ ES LC GW ES KK | KK/RA | VM/WM CM
Program Phil Sr
Outcome 385 | 255 | 553 | 554 | 258 | 676 | 361 | 410 558 425 625 Design




Table 6.
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Learner outcomes and assessment details for the Master’s in Engineering Management program are provided in
Table 7. The results indicate that IME graduate students achieve the learner outcomes above the target 80% level
in all five learner outcomes.

Table 7. Learner outcomes and assessment for the Master’s in Engineering Management Program

Learner Outcome Assessment Tool Target/Criterion Result
i) Graduates will have an research projects in courses 80%
ability to self-educate. 80.1%
i) Graduates will writing skills - via assignments and 80%

communicate effectively projects in the required technical writing
class CESP750D; and graduate level
courses that have writing component

Presentation skills - via graduate level
courses that have presentation

component 84.6%
iii) Graduates will be able Graduates will be assessed for course 80%
to design and improve learner outcomes while taking classes

systems, components, or which emphasize design and
processes to meet desired | improvement of engineering systems.
needs 88.5%

iv) Graduates will have Graduate students will be assessed using 80% 100%
knowledge of professional | CITl integrity modules with average scores
and ethical responsibility reported

The goals of the PhD in Industrial Engineering program is to ensure that graduates have:

1. asolid background, technical knowledge in the field of Industrial and/or Manufacturing Engineering,
and professional skills to get employment and to advance in their field a solid Industrial and/or
Manufacturing Engineering background, technical knowledge and professional skills to get
employment and to advance in their field

2. the knowledge, professional skills, and good publication record in their research area to get
employment in academic positions

3. the ability to communicate effectively via technical papers and presentations

The PhD in Industrial Engineering program goals are assessed on an annual basis using the following measures:
1. Atleast 80% of the PhD graduates will be employed six months after graduation
2. Program goals 1 and 2 will also be assessed through the graduate curriculum using learner outcomes
i, lii, iv, and v.
3. Program goal 3 will also be measured through publications resulting from dissertation research.
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Learner outcomes and assessment details for the PhD in Industrial Engineering program are provided in Table
8. The results indicate that IME graduate students achieve the learner outcomes above the target 80% level in all



In the following table, a summary of publications by our students is given:
Table 9. Graduate Student Activity

2015
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Table 10. Undergraduate Student Survey Results
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Exit Interview Question BSIE BSMfgE
Program provided material on Requirements 97.2% 90.9%
Faculty well informed on program requirements 91.5% 81.8%
Faculty were accessible 95.8% 81.8
Overall satisfaction with the program (satisfied or higher) 78.9% 45.5%
Courses offered at Convenient times 73.2% 54.5%
Enrolled in online courses 46.5% 18.2%
Satisfaction w faculty on feedback on course work 76.1% 18.2%
Satisfaction with quality of instruction 83.1% 27.3%
Received academic advising before enrolling 93.0% 90.9%
Academic advisor informed on degree requirements 88.7% 90.7%
Academic advisor made degree requirements clear 85.9% | 72.7%
Academic advisor help select courses 88.7% 72.7%
Academic advisor notified me of grad deadlines 69.0% 63.6%
Satisfaction with academic advising 80.3% 45.5%
Competent in Oral/Written Communication (4 or higher) 85.9% 90.9%
Competent in numerical litearcy 84.5% 81.8
Competent in critical thinking 85.9 81.8%
Competent in team work 84.5% 72.7%
Competent in diversity 74.6% 45.5%




Exit Interview Question

Table 11. Graduate Student Survey Results
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http://www.aacu.org/value/rubrics/
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From the exit survey results for undergraduate students (Table 10), it can be seen that the graduates are








http://www.bls.gov/oco/
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5. Analyze the service the Program/certificate provides to the discipline, other programs at the University,
and beyond. Complete for each program if appropriate (refer to instructions in the WSU Program Review
document for more information on completing this section).

The student credit hour (SCH) generation by the faculty has been increasing steadily. Almost 50% of the
SCH generated is for non-IE majors. As the number of students enrolled in the ISME programs are
increasing, the percentage is shifting more towards IE and Mfg Majors.

a. Provide a brief assessment of the service the Program provides. Comment on percentage of SCH taken
by majors and non-majors, nature of Program in terms of the service it provides to other University
programs, faculty service to the institution, and beyond.

Several of the courses attract students from other engineering majors as well. Almost 50% of the credit
hours generated cater to non ISME majors.

The IME department also has a policy of open lab usage to all units across the campus. Thus we provide
assistance to all units on campus with respect to the manufacture and prototype work. This has allowed
students and faculty from all departments being helped in their course work and research work. For example,
the department has manufactured prototypes for aerospace engineering program, mechanical engineering,
chemistry department, biomedical engineering, etc.
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All senior design projects are industry based.

The faculty are very productive in terms of research, publication, funding, and service.

The department has seen growth in the number of undergraduate students.

As manufacturing becomes more sophisticated in local industry, the demand for industrial and
manufacturing engineering graduates has increased.

The department has worked with the business school to develop a new inter-disciplinary MS

program in Global Supply Chain Management.

The department has signed several 2+2 agreements with community colleges — (Cowley County,

Butler CountyD G[ )JTJET@D.00000912 0 612 792 reW* nBT/F1 11.04 T* nBT/F1 11.04 Tf1790.00000912 0 61



