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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 biomedical 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 BME 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 all BME undergraduate courses taught per quarter (with the exception of BME 195 which has no prerequisites), are shown below: 
	Quarter
	No. of BME Courses Taught
	Can Explain or Apply It 
	Have Heard of It
	Have Never Heard of It

	Fall 2003
	4
	84.8 %
	15.0 %
	0.2 %

	Winter 2004*
	5
	73.5 %
	23.7 %
	2.8 %

	Spring 2004
	4
	74.1 %
	20.3 %
	5.6 %


* excluding BME 195
Measure 2: Learning Outcomes Questionnaires
Learning outcomes questionnaires are completed by students at the end of the quarter for each BME 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 BME undergraduate courses taught per quarter, are shown below: 

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

	Fall 2003
	4
	87.9 %
	12.0 %
	0.2 %

	Winter 2004
	6
	81.2 %
	18.5 %
	0.3 %

	Spring 2004
	4
	86.5 %
	13.5 %
	0.0 %


Measure 3: Exit Interviews 
Prior to graduation, each BME student is requested to do an exit interview with the department chair or designee. During this assessment period, 20 students graduated from the program; 11 (or 55.0 %) 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 experience met with program outcomes.
Objectives Questionnaire 
Students were presented with the following program objectives:

Objective 1: To prepare graduates with the concepts of basic science, biology, and engineering as they apply to the discipline of biomedical engineering. 

Objective 2: To provide exposure to the relationships between human/animal systems and basic science/engineering principles.

Objective 3: To prepare graduates in developing experimental, analytical, computational, and communicative skills.

Objective 4: To provide exposure to some methods and instruments used in the diagnosis and therapy of living systems.

Objective 5: To develop awareness of the multifaceted societal environment with its local and global implications.

Objective 6: To prepare graduates for employment as biomedical engineers, for admission to medical school or 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 BME Undergraduates 
	5
	4
	3
	2
	1
	Average

	Objective 1
	1
	10
	 
	 
	 
	4.09

	Objective 2
	2
	6
	3
	 
	 
	3.91

	Objective 3
	5
	2
	3
	1
	 
	4.00

	Objective 4
	2
	6
	2
	1
	 
	3.82

	Objective 5
	1
	4
	5
	1
	 
	3.45

	Objective 6
	2
	1
	5
	3
	 
	3.18


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

BME Undergraduates
	5
	4
	3
	2
	1
	Average

	An ability to apply knowledge of mathematics
	8
	2
	1
	 
	 
	4.64

	An ability to apply knowledge of science
	9
	1
	1
	 
	 
	4.73

	An ability to apply knowledge of engineering
	6
	4
	1
	 
	 
	4.45

	An ability to design and conduct experiments  
	4
	2
	3
	2
	 
	3.73

	An ability to analyze and interpret data  
	7
	2
	2
	 
	 
	4.45

	An ability to identify, formulate, and solve engineering and science problems as appropriate to the discipline
	6
	3
	2
	 
	 
	4.36

	An ability to design a system, component, or process to meet desired needs
	1
	5
	5
	 
	 
	3.64

	An ability to use the techniques, skills, and modern tools necessary for professional practice
	1
	5
	4
	1
	 
	3.55

	An ability to function on multi-disciplinary teams
	6
	2
	2
	 
	 
	4.00

	An ability to communicate effectively
	7
	3
	 
	1
	 
	4.45

	An understanding of professional and ethical responsibility
	8
	2
	1
	 
	 
	4.64

	A knowledge of contemporary issues
	3
	5
	3
	 
	 
	4.00

	The broad education necessary to understand the impact of engineering and scientific solutions in a global and societal context
	5
	3
	3
	 
	 
	4.18

	A recognition of the need for and an ability to engage in life-long learning
	4
	3
	3
	1
	 
	3.91


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 BME 493, Biomedical Engineering Design III. 
During this assessment period, a total of 8 senior design presentations were reviewed. The scores given by advisory board members were as follows: 94.5%, 87.6%, 86.9%, 84.5%, 83.9%, 83.0%, 82.1%, and 75.5%. 
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, five BME students took the FE Exam and passed.
Measure 6: Alumni Surveys
Alumni surveys are conducted by the department once every three years. In January 2004, alumni surveys were sent to 52 BME graduates who graduated between Spring Quarter 2000 and Fall Quarter 2003. 

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 22 (or 42.3%) alumni surveys were received. Based on their responses, BME alumni gave their engineering education an overall average rating of 3.71 as shown below:
	How competent did/do you feel about your abilities as a biomedical engineer?
	Excellent
	Very Good
	Good
	Fair
	Poor
	Average

	A. At the time of graduation
	4
	9
	7
	2
	0
	3.68

	B. Currently
	5
	12
	4
	1
	0
	3.95

	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
	5
	7
	9
	0
	0
	3.81

	B. In-class instruction - classroom experience with faculty
	4
	11
	5
	0
	1
	3.81

	C. Experience based training - engineering related experiences such as senior projects, co-ops/ internships
	2
	3
	7
	8
	1
	2.86

	D. Access to faculty on course related questions
	10
	7
	3
	0
	1
	4.19

	E.  Advising
	5
	6
	4
	6
	1
	3.36

	F.  Career counseling
	0
	3
	5
	9
	4
	2.33

	What is your overall rating of your BME education from WSU?
	3
	10
	7
	1
	0
	3.71


BME alumni were also asked to rate their competencies at graduation vs. time of survey. These were rated, on average, at 3.81 and 3.98, 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 BME program committee met and recommended the following improvements.
Fall 2003–
BME 428: 
Incorporate stress, strain, and Young’s modulus to reinforce student knowledge of these topics.

BME 461: 
Change the list of prerequisite courses on the pre-course questionnaire to reflect the material needed for this course. 

BME 470: 
Drop ISE 301 as the prerequisite; also change from 3 to 4 credit hours, triggered by the university’s rule that international graduate students must be enrolled for at least 8 credit hours.

BME 471: 
Change from 3 to 4 credit hours, triggered by the university’s rule that international graduate students must be enrolled for at least 8 credit hours. 

BME 491:  
Make sure students use correct terminology related to the material studied in this course to confirm their learning of it.
Winter 2004–

BME 195:


Pre-Course:

Purpose of Pre-Course Questionnaire was questioned. It was suggested that have only two categories of response: “have heard of it” and “never heard of it”.

Learning Objectives:

Dr. Lippert also covers some tissue engineering. He will review whether forms are capturing the information we want. Also discussed some changes made in the course in his first year of teaching it. Next time a textbook will be used.

BME 419:

Pre-Course:

Should add “or EGR 101” in line where differential equation prerequisite is, since that will be the future prerequisite. Suggest removing “solving” and “some knowledge of” in the 6th and 7th items. “Ideal gas equation” rather than “ideal gas relationships” was suggested. Next time will give a short pre-quiz in addition to the pre-course questionnaire.
Learning Objectives:

In future, include better homework problems in the last sections of course material.

BME 439:

Pre-Course:

Will include a pre-Course quiz in W 2005.

Learning Objectives:
Discussion of transport topics in BME 420, BME 422, BME 428, and BME 439 courses. Drs. Reynolds, Lippert, and Skipper will try to coordinate so that not too much overlap occurs.
BME 460:

Pre-Course:

Suggested to remove last 7 topics, i.e., from “Sinusoidal RMS Value and Power Factor” through “Complex Impedance”. Students evidently don’t get much of this AC material in the EE 301 course. Topics from EE 301 will be reviewed to include some in the list for BME 460.
Learning Objectives:

In the future, more AC circuit material will be covered, as a result of more lecture time, less lab time, i.e., 4 hrs lecture, 1 hr lab. Dr. Hangartner and Mr. Kender will review digital material in lab manual. Now that BME 463 is being brought back into curriculum, some, if not all, of this material could be in this course, i.e., much of the last 7 topics in the Learning Objectives list. These will likely be replaced with AC circuit topics.

BME 462:
Pre-Course:

Remove “Faraday’s law governing the operation of an electric generator”.

BME 471:
Learning Objectives:

From student responses, Poisson statistics, although covered in the prerequisite BME 470 course, are not well understood.

Spring 2004–
BME 422:
Pre-Course:
Re-write wording for “Linear Passive” and “Linear Dynamic” systems. Suggest looking at topics in EE 321 to get ideas for topics in this list.
Learning Objectives:

Move last 3 items, “Apply length-tension …”, “Apply force-velocity …”, and “Apply work-power …” all related to muscle, to the BME 428 (Biomechanics) course. Material in BME 422 is somewhat disjointed. Create document of what topics to move to other courses, which also applies to previous discussion of transport topics. Correct spelling of “Nernst”.

BME 428:

Pre-Course:

Correct (or put in a course modification if this has not already been done) the course title from “Biomechanics and Biothermodynamics” to just “Biomechanics.” Change prerequisite courses from ME 212 (Statics) and ME 315 (Thermodynamics) to ME 213 (Dynamics) only. Delete last 2 items and replace with topics from Dynamics.

Learning Objectives:

Delete “Biothermodynamics.” Add topics related to mechanics of materials, based on input from ISE, but coordinate with Dr. Reynolds related to topics he covers in BME 440, Biomaterials.

BME  464:


Pre-Course:

Add BME 463 as a prerequisite.

Measure 3: Exit Interviews
In response to student feedback, new lab equipment was purchased for some BME labs. Also, in place of C, MATLAB will be used in BME 463.
Measure 4: Senior Design Reviews

No improvements were required for this assessment period. 
Measure 5: Fundamentals of Engineering Exam Performances
No improvements were required for this assessment period.
Measure 6: Alumni Surveys

No improvements were required for this assessment period.
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