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Academic unit: Biomedical Engineering ______________________________________________  

College: Engineering _____________________________________________________________  

Date of last review  2015 ________  

Date of last accreditation report (if relevant) 2013 ________  

List all degrees described in this report (add lines as necessary) 

Degree: BS Biomedical Engineering _______________________  CIP* code: 14.0501_______  

Degree: MS Biomedical Engineering _______________________  CIP code: 14.0501________  

Degree: _____________________________________________  CIP code: _______________  

*To look up, go to:  Classification of Instructional Programs Website, http://nces.ed.gov/ipeds/cipcode/Default.aspx?y=55 

Certificate (s): __________________________________________________________________ 

Faculty of the academic unit (add lines as necessary) 

Name Signature 

Michael Jorgensen _________________________________________________   ________  

Anil Mahapatro ____________________________________________________   ________  

Nils Hakansson ____________________________________________________   ________  

Kim Cluff _________________________________________________________   ________  

David Long ________________________________________________________   ________  

Jaydip Desai _______________________________________________________   ________  

 ________________________________________________________________   ________  

 ________________________________________________________________   ________  

 ________________________________________________________________   ________  

 ________________________________________________________________   ________  

 ________________________________________________________________   ________  

Submitted by: Michael Jorgensen, Chair, BME Department _______  Date: 5/25/2018 
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courses, 27 hours of general education and basic skills courses, and 3 hours of open electives.  The MS in 

BME program began in January 2017, which is a thesis-only option, consists of 24 hours of coursework 

and 6 hours of thesis.  The BME faculty direct five laboratories that are utilized for both teaching and 

research purposes, consisting of the Biomaterials and Bioengineering Lab (112 Beggs Hall), the 

Musculoskeletal Biomechanics and Design Lab (324 Experiential Engineering Building), the Biomedical 

Sensors, Imaging and Modeling Engineering Lab (325 Experiential Engineering Building), the 

Mechanobiology and Biomedicine Lab (326 Experiential Engineering Building), and the Neuro-Robotics 

Lab (203 Engineering Building).  Each of these labs is equipped with equipment for experiential learning 

activities in the BME courses as well as undergraduate and graduate students participating in research 

with BME faculty.   

Due to the interdisciplinary structure of the BME undergraduate curriculum, graduates will have the 

ability to solve problems and design solutions that link engineering with physical and biological sciences, 

and pursue professional opportunities related to this ability.  Thus, the Biomedical Engineering faculty 

developed three program educational objectives (PEOs) which were approved by our Advisory Board in 

2013.     

Biomedical Engineering alumni, within a few years of receiving their baccalaureate degree, will be 

successful professionals as evidenced by having:  

1. Addressed problems at the interface of engineering, biology, and medicine; 

2. Pursued professional development, including further study in graduate or professional schools; 

3. 
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2. Describe the quality of the program/certificate as assessed by the strengths, productivity, and qualifications of the 

faculty in terms of SCH, majors, graduates, and scholarly/creative activity (refer to instructions in the WSU Program 

Review document for more information on completing this section).   
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Figure 2.2 Student Credit Hours 5-Year Rolling Average  

Contributing to the steady yearly increase in SCH is an increase in instructional faculty and the BS 

enrollment growth.  The BME instructional faculty has increased from 3 in 2013, to 4 in 2014, and 5 in 

2015 and 2016.  The BME BS program has also seen steady enrollment growth since the inception of the 

program (Fall 2009).  As shown in Figure 2.3, BME program majors has increased from 39 in Fall 2010 to 

237 in Fall 2017.  This represents a mean yearly increase in enrollment of 12.0% from 2015 to 2017.  One 

notable statistic is that in Fall 2017, 57% of BME undergraduate students were female.  

 
 Figure 2.3 BS BME program enrollment 2010-2017 (Fall semesters) 

The BME program has also seen an overall increase in BS degrees conferred since its first graduating 

class in Spring 2013.  As shown in Figure 2.4, BS BME degrees conferred increased from 7 in 2013 to 23 

in 2017, where it is estimated there will be approximately 36 degrees conferred in 2018.   
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 Figure 2.4 BS BME Degrees Conferred per Fiscal Year (*estimated) 

The BME Department began offering a MS BME degree starting in January 2017.  Since this is typically a 

two year degree, there have not been any graduates yet from this program.    

 

Faculty productivity, recruitment/retention, course evaluations 

The BME faculty have published peer-reviewed journal articles, delivered presentations at research 

conferences, written and been awarded research grants from internal and external funding sources, 

filed for patents, and have been recognized for their excellence in teaching, research and service.   

As shown in the table above, BME faculty have published 15, 4 and 8 journal articles in 2015, 2016 and 

2017, respectively.  By the end of 2017, BME faculty also had four publications in review and one 

accepted for publication.  The 2015-2017 journal article publication rate of 1.83 peer-reviewed journal 

articles per faculty is almost double (0.94/faculty) the journal article publication rate during the last 

program review period (2012-2014).  In 2015 BME faculty was awarded one patent and filed for two 

others, whereas in 2016 they were awarded one patent and filed for one patent.   

Productivity in terms of submitting research grant proposals to external and internal funding sources, 

including research expenditures, for 2015, 2016 and 2017 are shown in Figure 2.5.  Specific categories of 

grant activity are as follows: 

 Funded: 2015 (N=5): $229,207; 2016 (N=7): $1,236,429; 2017 (N=3): $117,500 

 Not funded: 2015 (N=6): $1,160,347; 2016 (N=9): $2,998,382; 2017 (N=7): $2,261,753 

As a result of the research grant submission activity, research expenditures from BME faculty have 

increased from $73,522 in 2015 to $345,311 in 2017.   
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Figure 2.6 Mean SPTE Perceived Course Value (compared to all Engineering courses) 

Percentiles from 2012 to 2017. 

The BME faculty have been recognized for their excellence in teaching, research and service during the 

2015-2017 program review period.  

 2015 

o Dr. Anil Mahapatro, College of Engineering Dwane and Velma Wallace Excellence in 

Teaching Award 

 2016 

o Dr. Kim Cluff: College of Engineering Dwane and Velma Wallace Excellence in Teaching 

Award 

 2017  

o Dr. Kim Cluff: College of Engineering Dwane and Velma Wallace Excellence in Research 

Award 

o Dr. Kim Cluff: WSU Excellence in Teaching Award 

o Dr. Gary Brooking: College of Engineering Dwane and Velma Wallace Faculty Service 

Award 

 2018 
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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 (
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Criterion/Target: Percentage of program students expected to achieve the desired outcome for 
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Table 3.1 Learning Outcomes, Assessment, Target/Criteria, Results and Analysis (BME 335: Biomedical Computer 
Applications; BME 452: Biomechanics; BME 462: Intro to Biofluids; BME 477: Intro to Biomaterials; BME 480: 
Bioinstrumentation; BME 482: Design of Biodevices; BME 585: Capstone Design I; BME 595: Capstone Design II). 

Learning Outcomes 

(most programs will 

have multiple 

outcomes) 

Assessment Tool (e.g., 

portfolios, rubrics, exams) 

 Target/Criteria 

(desired program 

level achievement) 

Results Analysis 

1. Ability to apply 

knowledge of 

mathematics, science, 

and engineering 

Courses: B Courses: B
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in a global, economic, 

environmental, and 

societal context 

9. Recognition of the need 

for, and an ability to 

engage in life-long 

learning 
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are shown in Table 3.1, whereas the specific results for each learning outcome mapped to the specific 

courses they are assessed from 2015 to 2017 are shown in Appendix 2.   As shown in the table above, the 

attainment threshold level of 80% is being met for all learning outcomes across 2015 to 2017.     

 
Analysis: Collectively, all learning outcomes are being met across the required courses in the Biomedical 

Engineering curriculum.  Given these are ABET defined learning outcomes, the learning outcomes in the 

table above will continue to be assessed on an annual basis.   

 
d. Provide aggregate data on student majors’ satisfaction (e.g., exit surveys), capstone results, licensing or 

certification examination results (if applicable), employer surveys or other such data that indicate 

student satisfaction with the program and whether students are learning the curriculum (for learner 

outcomes, data should relate to the outcomes of the program as listed in 3c). 
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Figure 3.2  Senior Exit Survey Results for ‘Confidence in Knowledge Area’ (1 = no confidence to 

5 = extremely confident). 

The specific categories of the student’s perceived confidence in ability to perform satisfactorily on the 

survey are shown below, with the results shown in Figure 3.3.  The 2015 results indicated that the 

students perceived confidence in communicating with drawings and graphics was just above the 

acceptable threshold.  The BME program teaches Solidworks (three-dimensional computer aided design 

software) for design in its Biomedical Computer Applications class (sophomore year), and has now 

required it use in at least two subsequent courses.  The 2016 and 2017 results showed the perceived 

confidence level for this category increased.  Other notable trends include consistently high confidence 

in written and verbal communication, an increase in the ability to self-learn, as well as confidence in 

problem solving and facilitating team processes.   

Survey: Confidence in ability to perform satisfactorily (1 = no confidence to 5 = extremely confident): 

 Integrate knowledge and information for engineering problem solving 

 Communicate ideas and results verbally 

 Communicate ideas and results in writing 

 Communicate engineering ideas and results in drawings and graphic expressions 

 Build teams and facilitate team processes/outcomes 

 Locate needed knowledge and self-learn 

 Work effectively in an international/global environment 
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Figure 3.3 Senior Exit Survey Results for ‘Confidence to Perform Tasks (1 = no confidence to 
5 = extremely confident). 

The perceived value of required courses are also surveyed from the senior BME students, with the 

results shown in Figure 3.4.  BME 335 (Biomedical Computer Applications) is a fairly new course, which 

received high perceived value, likely due to the software taught in this course and utilization of these 

software skills in subsequent courses.  BME 452 (Biomechanics) was below the acceptable threshold in 

the 2015.  In 2016 and 2017 the perceived value increased, which may be due in part to the 

implementation of a Problem Based Learning approach in this course and additional lab activities.  The 

Capstone Design courses (BME 585 and 595) remain at the highest perceived value of all required BME 

courses, likely due to the substantial clinical immersion time and real-world design experience that is 

required for these courses.  Although the acceptable thresholds of perceived value were attained for 

BME 477 (intro to Biomaterials), BME 480 (Bioinstrumentation) and BME 482 (Design of Biodevices), a 

downward trend was noted.  These trends will be reassessed and addressed as needed after the Spring 

2018 BME Senior Exit Survey data are collected and reviewed.   
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Figure 3.4  Senior Exit Survey Results for ‘Perceived Value of Required Courses’ (1 = no value to 5 

= very high value; BME 335: Biomedical Computer Applications; BME 452: Biomechanics; BME 

462: Intro to Biofluids; BME 477: Intro to Biomaterials; BME 480: Bioinstrumentation; BME 482: 

Design of Biodevices; BME 585: Capstone Design I; BME 595: Capstone Design II). 

Figure 3.5 shows the results of ‘Satisfaction with Program’ from WSU Senior exit surveys.  From 2013 to 

2017, the BME program student’s level of satisfaction (satisfied or very satisfied) was consistently higher 

than the satisfaction level of the College of Engineering undergraduate students, whereas it was very 

similar to WSU undergraduate student satisfaction levels.   

 

Figure 3.4  WSU Senior Exit Survey ‘Satisfaction with Program’ Results (percent satisfied or very 

satisfied with progra



http://www.aacu.org/value/rubrics/
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undergraduate students has increased each year, from two in 2012 to 30 in 2017.  Many 

of the students who presented at various conferences and forums were awarded first or 

second place presentation awards.   

 

 
Figure 3.5  Number of yearly BME Undergraduate Research Presentations at Various 

Research Conferences and Forums. 

Finally from 2015 to 2017, 66 BS BME degrees were conferred.  Of the 66 BS BME graduates:  

 68.2% completed minors (12 different minors: Chemistry, Women Studies, Biology, Exercise 

Science, Physics, Math, History, Music, Spanish, Philosophy, French, Computer Science) 

 Graduates matriculated to positions in private industry and labs, graduate schools (MS and PhD 

programs), and professional schools (e.g., medical school, pharmacy school, law school, 

physician assistant program, prosthetics and orthotics – see Figure 3.6).  Placements of BS BME 

graduates can be found at this webpage: http://webs.wichita.edu/?u=bme&p=/alumni/.   

 
Figure 3.6  Placements of BS BME graduates from 2015 to 2017. 
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4. Analyze the student need and employer demand for the program/certificate.  Complete for each program if 

appropriate (refer to instructions in the WSU Program Review document for more information on completing 

this section). 

 

http://www.bls.gov/oco/




http://webs.wichita.edu/?u=bme&p=/alumni/
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Assessment committee, the Strategic Planning committee, the Scholarship committee, and has served 

on various search committees.  At the University level, Dr. Jorgensen was the Chair of the Intercollegiate 

Athletic Advisory Board (ICAA), participated in the Coleman Foundation Fellowship Program with the 

Center of Entrepreneurship, as well as the WSU Leadership Academy.  Outside the University, Dr. 

Jorgensen is on the Editorial Board of one peer-reviewed journal (Human Factors), is a Scientific Editor 

for one peer-reviewed journal (Applied Ergonomics), and routinely reviews manuscripts for other peer-

reviewed journals.   

Dr. Anil Mahapatro joined WSU in August 2011.  Within the BME Department, Dr. Mahapatro has served 

on faculty search committees, participated in ABET accreditation assessment activities, and collaborates 

with faculty on research from several departments (e.g., Mechanical Engineering, Human Performance 

Studies, Biology, Chemistry), currently serves as the first Graduate Coordinator for the new MS in BME 

program, serves as a College of Engineering senator in the Faculty Senate, and founded and serves as 

the faculty advisor for the Society of Biomaterials student chapter.  Outside the BME Department, Dr. 

Mahapatro serves on the College of Engineering Strategic Planning committee.  Outside the University, 

Dr. Mahapatro reviews manuscripts for several peer-reviewed journals, and served as an Associate 

Editor for one peer-reviewed journal (Nanomaterials and Tissue Regeneration).   

Dr. Nils Hakansson joined WSU in January 2012.  Within the BME Department Dr. Hakansson has served 

on faculty search committees, participated in ABET accreditation assessment activities, and collaborates 

with faculty on research from several departments (e.g., Mechanical Engineering, Electrical Engineering, 

Industrial Engineering, Exercise Science, Physical Therapy).  Within the University, Dr. Hakansson served 

on the ADA Review Committee for the Experiential Engineering Building, and has guest lectured for 

Human Performance Studies and Physical Therapy courses.     

Dr. Kim Cluff joined WSU in January 2013.  Within the BME Department Dr. Cluff has served on faculty 

and staff search committees, participated in ABET accreditation assessment activities, and collaborates 

with faculty on research from several departments (e.g., Mechanical Engineering, Electrical Engineering, 

Human Performance Studies, Anthropology).  Within the College of Engineering, Dr. Cluff served on the 

Awards committee.  At the University level, Dr. Cluff serves as the Chair of the IUCU committee.  Outside 

the University, Dr. Cluff has served as a reviewer for a peer-reviewed journals and a judge for high 

school design projects, and serves on the Industrial Advisory Board for the University of Nebraska 

Biological Systems Engineering Department.   

Dr. Gary Brooking joined WSU in August 2014.  Within the BME Department Dr. Brooking has served on 

the ABET accreditation committee, taught and enhanced our two-semester sequence of Capstone 

Design, served as the faculty advisor for student chapter of the Biomedical Engineering Society, 

Engineers Without Borders, and the University Innovation Fellows.  Within the University, Dr. Brooking 

was active as a Coleman Foundation Fellow, and has served as an observer for the Distinguished 

Scholarship Invitational.  Dr. Brooking left the BME Department in August 2017 to serve as the Director 

of the WSU Engineering Technology program.   

Dr. David Long joined WSU in January 2017.  Within the BME Department, Dr. Long has participated in 

student recruitment activities and lab tours, and served on a faculty search committee.   

Dr. Jaydip Desai joined WSU in August 2017.  Within the BME Department, Dr. Desai has participated in 

student recruitment activities and serves on the Awards committee.  For the College of Engineering, Dr. 

Desai serves on the Awards committee.   
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6. Report on the Program’s/certificate’s goal (s) from the last review.  List the goal (s), data that may have been 

collected to support the goal, and the outcome.  Complete for each program if appropriate (refer to 

instructions in the WSU Program Review document for more information on completing this section). 

   

 (For Last 3 FYs) Goal  (s) Assessment Data Analyzed Outcome 

 Development of a graduate 

program 

 A MS in BME program started 

in January 2017, and currently 

has 7 MS students enrolled 

Increase co-op and internship 

placements for BME students 

Data from the WSU Career 

Development Center 

2015 – 6 placements 

2016 – 13 placements 

2017 – 23 placements 

Increase undergraduate 

research for BME students 

Number of undergraduate 

research presentations at 

research conferences and 

forums 

2015 – 23 presentations 

2016 – 29 presentations 

2017 – 30 presentations 

 

Increase research 

dissemination of BME faculty 

Track journal article 

publications in annual faculty 

activity record 

2012-2014: 0.94 journal 

publications per faculty 

2015-2017: 1.83
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 Undergraduate student research conference presentations: 23 in 2015 to 30 in 2017 

 MS student enrollment in new MS BME program: 2 in Spring 2017, 5 in Fall 2017 

 Student Credit Hours taken by non-BME students: 0.9% in 2014 to 13.1% in 2016 

Other strengths of the BME Department include the quality of its faculty and students, as well as the 

activities of the BME Department personnel and students.   

 Quality of students as demonstrated by: 

o Mean composite ACT score approximately 2.5 points higher than overall WSU students 

o Approximately 20% of BME students identify themselves as pre-med 

o 68.2% of BME graduates between 2015 and 2017 were awarded minors 

o 
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Appendix 1.  Biomedical Engineering Faculty Mentoring, Workshops and Professional Development 

Activities 

Dr. Michael Jorgensen, Associate Professor and Department Chair 
Faculty Workshops:  
Professional Development: Coleman Faculty Fellow in Entrepreneurship; WSU Leadership Academy; Biomedical 
Engineering Council of Chairs annual meetings; Kansas Leadership Center workshop 
 
Dr. Anil Mahapatro, Associate Professor (2011 to present):  
Mentoring: WSU Pre-tenure club, CoE Faculty Mentoring Program 
Faculty Workshops: NSF CAREER Award planning and writing seminar; SBIR Road Tour; Developing a winning SBIR/STTR 
proposal; Kansas Leadership Center workshop; Brenton Myers lecture and workshop (Divergent thinking in the 
classrooos
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Appendix 2: Specific Learning Outcome and Results in each of the BME Courses, 2015, 2016, 2017 (top, middle, bottom 
number in each cell, respectively). 

Learning Outcome 


