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Outcomes Assessed

· Outcome 1: Students possess the ability to apply their knowledge of mathematics, science, and engineering.
· Outcome 2: Students possess the ability to design and conduct experiments, as well as to analyze and interpret data.
· Outcome 3: Students possess the ability to design a system, component, or process to meet desired needs.
· Outcome 4: Students possess the ability to function on multi-disciplinary teams.
· Outcome 5: Students possess the ability to identify, formulate, and solve engineering problems.
· Outcome 6: Students possess an understanding of professional and ethical responsibility. 

· Outcome 7: Students possess the ability to communicate effectively.
· Outcome 8: Students possess the ability to use the techniques, skills, and modern engineering tools necessary for engineering practice in industrial and systems engineering. 
Measures Employed

· Measure 1: Pre-Course Questionnaires
· Measure 2: Learning Outcomes Questionnaires
· Measure 3: Exit Interviews

· Measure 4: Senior Design Reviews

· Measure 5: Fundamentals of Engineering Exam Performances
· Measure 6: Alumni Surveys
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Findings By Academic Program

Measure 1: Pre-Course Questionnaires
Pre-course questionnaires are completed by students at the beginning of the quarter for each ISE course in which they are enrolled. Information obtained from this questionnaire helps the instructor to quickly assess the students’ preparedness for the course.
For AY 2003-04, student responses indicated that the majority of students possessed the ability to apply or explain the topical prerequisites for their courses. The results, consisting of taking the averages of student responses for ISE undergraduate courses taught per quarter, are shown below: 
	Quarter
	No. of ISE Courses Taught
	Can Explain or Apply It
	Have Heard of It
	Have Never Heard of It

	Fall 2003
	5
	85.2 %
	12.3 %
	2.5 %

	Winter 2004
	5
	84.1 %
	15.7 %
	0.2 %

	Spring 2004
	8
	74.4 %
	20.2 %
	5.4 %


Measure 2: Learning Outcomes Questionnaires
Learning outcomes questionnaires are completed by students at the end of the quarter for each ISE course in which they are enrolled. Information obtained from this questionnaire indicates the level of learning students achieved with respect to the topics that were covered in the course.

For AY 2003-04, student responses indicated that the majority of students possessed the ability to apply or explain the topics taught in their courses. The results, consisting of taking the averages of student responses for all ISE undergraduate courses taught per quarter, are shown below: 

	Quarter
	No. of ISE Courses Taught
	Can Explain or Apply It
	Have Heard of It
	Have Never Heard of It

	Fall 2003
	5
	83.6 %
	14.7 %
	1.8 %

	Winter 2004
	5
	90.6 %
	9.4 %
	0.0 %

	Spring 2004
	8
	84.4 %
	13.9 %
	1.7 %


Measure 3: Exit Interviews 
Prior to graduation, each ISE student is requested to do an exit interview with the department chair or designee. During this assessment period, six ISE students graduated from the program; five (or 83.3 %) were interviewed.
Students were asked to complete two questionnaires and bring them to their interview for discussion. The first questionnaire asked students to grade the program’s ability to achieve its objectives while the second questionnaire asked students to grade how well their educational experiences met with program outcomes.
Objectives Questionnaire
Objective 1: To provide graduates with an understanding of their role as engineers in the context of a global society.
Objective 2: To prepare graduates who can work in a team environment and who can communicate effectively both in written and oral form.
Objective 3: To provide graduates with a foundation in mathematics, science, and engineering and business principles that underpins professional practice.
Objective 4: To provide graduates with the tools, knowledge, and problem-solving skills to design, develop, implement, and improve integrated systems that include people, materials, information, equipment and energy.

Objective 5: To provide graduates with an understanding of the user-centered design process.
Objective 6: To prepare graduates for professional practice and for admission to graduate school.

Students were required to grade how well the program achieved each of its objectives by using the following grading system:

A
– 
to a very great extent

B 
– 
to a great extent

C
– 
to a moderate extent

D
– 
to a limited extent

F 
–
not at all

Results of the Objectives Questionnaires are shown below. Note: for purposes of obtaining a rating for each objective, a 5-to-1 rating scale was used with 5 = A, 4 = B, 3 = C, 2 = D, and 
1 = F.

	Objectives Questionnaire, AY 2003-04 
ISE Undergraduates 
	5
	4
	3
	2
	1
	Average

	Objective 1
	2
	2
	1
	 
	 
	4.20

	Objective 2
	3
	2
	 
	 
	 
	4.60

	Objective 3
	1
	4
	 
	 
	 
	4.20

	Objective 4
	2
	3
	 
	 
	 
	4.40

	Objective 5
	4
	 
	1
	 
	 
	4.60

	Objective 6
	1
	3
	1
	 
	 
	4.00


Outcomes Questionnaire 

Students were asked to use the same grading scale they used for the Objectives Questionnaire to grade how well their educational experience met with the program outcomes. Note: for purposes of obtaining a rating for each outcome, a 5-to-1 rating scale was used with 5 = A, 4 = B, 3 = C, 2 = D, and 1 = F. The results of the Outcome Questionnaires are shown below:

	Outcomes Questionnaire, AY 2003-04
ISE Undergraduates
	5
	4
	3
	2
	1
	Average

	An ability to apply knowledge of mathematics
	2
	3
	 
	 
	 
	4.40

	An ability to apply knowledge of science
	2
	2
	1
	 
	 
	4.20

	An ability to apply knowledge of engineering
	2
	3
	 
	 
	 
	4.40

	An ability to design and conduct experiments  
	2
	3
	 
	 
	 
	4.40

	An ability to analyze and interpret data  
	1
	4
	 
	 
	 
	4.20

	An ability to identify, formulate, and solve engineering and science problems as appropriate to the discipline
	3
	2
	 
	 
	 
	4.60

	An ability to design a system, component, or process to meet desired needs
	2
	2
	 
	 
	 
	4.50

	An ability to use the techniques, skills, and modern tools necessary for professional practice
	2
	2
	1
	 
	 
	4.20

	An ability to function on multi-disciplinary teams
	4
	 
	 
	1
	 
	4.40

	An ability to communicate effectively
	3
	2
	 
	 
	 
	4.60

	An understanding of professional and ethical responsibility
	3
	2
	 
	 
	 
	4.60

	A knowledge of contemporary issues
	1
	2
	3
	 
	 
	4.40

	The broad education necessary to understand the impact of engineering and scientific solutions in a global and societal context
	 
	4
	1
	 
	 
	3.80

	A recognition of the need for and an ability to engage in life-long learning
	2
	1
	2
	 
	 
	4.00


Measure 4: Senior Design Reviews
The Senior Design Review is an external assessment and is conducted by members of the department’s Alumni/Industry Advisory Board. The Senior Design Review is of several components that make up the student’s final grade in the capstone course ISE 474, Design III.
During this assessment period, a total of 2 senior design presentations were reviewed. The scores given by advisory board members were as follows: 94.3% and 88.8%.
Measure 5: Fundamentals of Engineering Exam
Students who are ready to graduate and want to pursue a professional engineering license in the state of Ohio must take the Fundamentals of Engineering (FE) Exam. 
In April 2004, one ISE student took the FE Exam and did not pass.
Measure 6: Alumni Surveys
Alumni surveys are conducted by the department once every three years. In January 2004, alumni surveys were sent to 29 HFE/ISE graduates who graduated between Spring Quarter 2000 and Fall Quarter 2003. Note: The HFE program was phased out and replaced by the ISE program.

Using a 5-to-1 rating scale with 5 = excellent, 4 = very good, 3 = good, 2 = fair, and 1 = poor, students answered a series of questions to assess their engineering education as well as their competencies at graduation vs. the time of the survey. A total of 15 (or 51.7%) alumni surveys were received. Based on their responses, alumni gave their engineering education an overall average rating of 3.53 as shown below:

	How competent did/do you feel about your abilities as a human factors/industrial engineer?
	Excellent
	Very Good
	Good
	Fair
	Poor
	Average

	A. At the time of graduation
	1
	5
	8
	1
	0
	3.40

	B. Currently
	2
	5
	4
	4
	0
	3.33

	Based on your experiences as a student, rate the BIE department in the following areas.
	Excellent
	Very Good
	Good
	Fair
	Poor
	Average

	A. Curriculum - courses you took as a student
	2
	6
	6
	1
	0
	3.60

	B. In-class instruction - classroom experience with faculty
	3
	5
	3
	4
	0
	3.47

	C. Experience based training - engineering related experiences such as senior projects, co-ops/ internships
	4
	5
	5
	1
	0
	3.80

	D. Access to faculty on course related questions
	4
	5
	6
	0
	0
	3.87

	E. Advising
	1
	6
	5
	2
	1
	3.27

	F. Career counseling
	0
	2
	3
	5
	5
	2.13

	What is your overall rating of your HFE/ISE education from WSU?
	1
	8
	4
	2
	0
	3.53


Alumni were also asked to rate their competencies at graduation vs. time of survey. These were rated, on average, at 3.64 and 3.73, respectively.
Improvements by Academic Program
Measures 1 and 2: Pre-Course and Learning Outcomes Questionnaires
After courses were taught in Fall Quarter 2003 and Winter and Spring Quarters 2004, the ISE program committee met and recommended the following improvements.
Fall 2003–
ISE 301: 
Pre-Course:

Change the prerequisite topic “transcendental functions: logarithmic and exponential” to “logarithmic and exponential functions;” 
Learning Objectives:

Add “understand relationships between two random variables including dependence and joint distributions;” replace “conduct hypothesis testing for one-sample means” and “conduct hypothesis testing for one-sample proportions” with “conduct hypothesis testing for one-sample means and proportions;” replace “conduct hypothesis testing for two-sample means” and “conduct hypothesis testing for two-sample proportions” with “conduct hypothesis testing for two-sample means and proportions.” 
ISE 302: 
Learning Objectives:

Add “understand relationships between two random variables including dependence and joint distributions;” replace “conduct hypothesis testing for one-sample means” and “conduct hypothesis testing for one-sample proportions” with “conduct hypothesis testing for one-sample means and proportions;” replace “conduct hypothesis testing for two-sample means” and “conduct hypothesis testing for two-sample proportions” with “conduct hypothesis testing for two-sample means and proportions.” 

ISE 451: 
Pre-Course:

Drop STT 361 and HFE 450 as prerequisites and add ISE 301; remove prerequisite topics “dynamic link libraries,” “hypothesis testing,” and “T-tests, ANOVA.”

ISE 470: 
Learning Objectives:

Combine the following learning objectives “dual variable” and “shadow price” to “dual variable/shadow price,” change “Hungarian method for assignments” to “assignment problem, and add the following learning objectives: “brand and bound” and “network flow programming.” 

ISE 480: 
Pre-Course:

Drop ISE 450 as a prerequisite.
ISE 482: 
Pre-Course:

Drop ME 408 as a prerequisite and ISE 471 as a co-requisite; add ISE 470 as a prerequisite.
ISE 483: 
Pre-Course:

Drop MTH 231 as a prerequisite and ISE 471 as a co-requisite.
Winter and Spring 2004–
ISE 306: 
Pre-Course:

Remove ISE 306 as the prerequisite; remove prerequisite topics “Fitts’ Law,” “human-machine system,” “stress and strain,” “strength and endurance;” “sound level, loudness, noise dose;” and “thermal stress.”
ISE 406: 
Learning Objectives:

Drop “thermal stress” as an objective.
ISE 431: 
Pre-Course:

Remove the word “visual” from the prerequisite topic “visual illumination & luminance” to read “illumination & luminance.”
ISE 451: 
Pre-Course:

Add ISE 406 as a prerequisite; remove prerequisite topics “needs analysis” and “conceptual design.”
ISE 465: 
Pre-Course:

Change “I/O” to “input/output.” 

Learning Objectives:

A disparity in the background of the ISE students and the CS students in this course was causing difficulty. CS students have a much deeper background in JAVA programming, making the performance on exams very different on JAVA related topics between the two groups.  In 2005, the instructor plans to emphasize the JAVA skills through lab and project work, rather than on exams. Exams will focus on higher level simulation and system design skills.  Students will work in teams to blend the skills of the different students.

ISE 470: 
Pre-Course:

Change MTH 253 to MTH 235 as a prerequisite. 
Learning Objectives:

Remove “goal programming” as an objective and add “knowledge to basic math models” and “use of commercial package to solve models.”
ISE 471: 
Pre-Course:

Replace prerequisites ISE 450 and STT 361 with ISE 301.

Learning Objectives:

Change the objective “statistical models in simulation modeling” to “systems approach for simulation modeling.”
ISE 482: 
Pre-Course:

Remove prerequisite topics “design process,” “queuing theory,” and “simulation.” 
Learning Objectives:

Remove the objective “storage operations (e.g., dedicated storage, randomized storage).
ISE 483: 
Pre-Course:

Add ISE 471 as a prerequisite.

Other:

There was some redundancy in topics between the two courses, BME 419 (Biofluid Mechanics) and BME 440 (Bio Materials). These two courses were removed from the ISE curriculum and replaced with a new course, BME 428 ( Biomechanics/
Biothermodynamics. The topics in the new course on material science content were coordinated with the instructor (Dr. Lippert) to ensure adequate preparation of ISE students in materials related topics.

Measure 3: Exit Interviews
ISE Program:


ISE student feedback regarding JAVA programming contributed to its return to the curriculum. 

Measure 4: Senior Design Reviews

No improvements were required for this assessment period. 
Measure 5: Fundamentals of Engineering Exam Performances
To help ISE students prepare for the FE Exam, EGR 482 (Engineering Fundamentals) was added to the ISE curriculum as a required course.
Measure 6: Alumni Surveys

ISE alumni feedback contributed to the return of JAVA programming to the curriculum and to the rejuvenation of the student chapter of the professional engineering society, Institute of Industrial Engineers (IIE).  
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