
 
 

 

 

 

 

 

 

Memo 
 
To: Randy Smith, Vice Provost for Academic Programs, Office of Academic Affairs 
 
From: Rosie Quinzon-Bonello, Assistant Dean for Curriculum and Assessment  
 
Date: May 29, 2019 
 
Re: Program Change Proposal: Bachelor of Science in Biomedical Engineering  
_____________________________________________________________________________________ 
 
Attached is a curriculum change proposal submitted by the Department of Biomedical 
Engineering.  These changes, if approved, will be effective for BME students who start OSU 
Autumn 2020, which coincides with the department’s move to the BMEC building on central 
campus. 
 
The College of Engineering Committee of Academic Affairs unanimously approved the proposal on May 
13, 2019.   
 
Yours sincerely, 
Rosie Quinzon-Bonello 
 

College of Engineering 

Undergraduate Education & Student Services 

122 Hitchcock Hall 
2070 Neil Avenue 

Columbus, OH 43210-1278 
 

614-292-2651 Phone 
614-292-9379 Fax 

engineering.osu.edu 



Samir Ghadiali PhD 
Professor and Chair  

 

Department of Biomedical Engineering 
Bevis Hall, Room 270b   1080 Carmack Road  

The Ohio State University  
Columbus, OH 43210  

ruegsegger.1@osu.edu  
614-247-6890  

 

April 16, 2019 

 

Vice Provost W. Randy Smith 

Council on Academic Affairs 

Office of Academic Affairs 

203 Bricker Hall 

190 North Oval Mall 

Columbus, OH 43210 

 

 

Re:  Proposal to update the curriculum for the BSBME program 

 

Dear Vice Provost Smith: 

 

The faculty of the Department of Biomedical Engineering have proposed to change several of the 

BME courses required for the Bachelors of Science in Biomedical Engineering degree program, 

effective for students starting at The Ohio State University in Autumn of 2020.  The changes 

would shift the balance of course credits to provide more engineering credits in the curriculum, 

while giving increased flexibility in course selection, so our pre-medical students could still 

satisfy the majority of pre-med courses within our curriculum.  There is one new course being 

developed, BME 2200 - “Quantitative Principles of Cellular and Molecular Systems”, that will 

give BME students a quantitative approach to learning principles of cell biology and 

biochemistry. These changes are in direct response to student, faculty and alumni feedback that 

more math and engineering courses would better prepare our graduates for industry.  The number 

of credits to degree will slightly decrease, from 131.5 to 131 credit hours. The proposed changes 

also have no effect on our ABET compliance.  

 

The proposal and all supplementary materials are included in the document package. 

 

The BME faculty approved the proposed changes on April 12th by a vote of 17 in favor, 0 

opposed, and 0 abstentions. 

 

We are requesting approval of the proposed changes by the Council on Academic Affairs. 

 

Sincerely, 

 

 

Samir Ghadiali 

Department Chair 

Biomedical Engineering 

 

 

cc: Mark Ruegsegger, Undergraduate Studies Committee Chair 



Program change proposal: Bachelor of Science in Biomedical Engineering 
(BSBME) 
April 14, 2019 
 

Executive Summary 
The proposed changes to the program of study follow an extensive review of feedback from 
faculty, students and alumni over the past few years. These changes are designed to better 
prepare BME students planning to pursue a career in industry (~50% of graduates), as well as 
increase flexibility so that students pursuing a career in a medical or professional school (~20%) 
and graduate school (~30%) can select the necessary courses for success. The changes also 
allow the curriculum to scale with the anticipated increase in student numbers after moving to 
our new home building (BMEC) in 2020. Finally, the changes will slightly decrease the total 
credit hours in the program from 131.5 to 131 credit hours. 
 
To accomplish this, we have proposed the following changes: 

1. Reduce ANAT 2220 (Anatomy/Physiology) from 4 cr to 3 cr hrs 
2. Substitute MATH 2177 with MATH 2173 and 2174 
3. Substitute STAT 3460 (3 cr) with STAT 3450 (2 cr), and integrate applied statistics into 

our Bioinstrumentation course, BME 3702.  
4. Remove EEOB 3510 (Cell Biology), BIOCHEM 4511 (Biochemistry), and CHEM 2310 

(Organic Chemistry) from the curriculum, and create a new course with quantitative 
applications to molecules and cells, BME 2200 “Quantitative Principles of Cells and 
Molecular Systems”. 

5. Define a new category of elective courses called “Career Electives” where students take 
engineering or non-engineering courses, based on their career path. 

6. Re-order a few courses for better timing of content delivery to students. 
 
Although this seems like a substantial amount of changes, the overall content of the BME 
program of study is only marginally changed. The overall effect is to improve the training our 
students receive as engineers, and to provide greater flexibility of course options for all career 
paths. 
 

Contact: 
Mark Ruegsegger, Undergraduate Studies Chair, Biomedical Engineering 
Ruegsegger.1@osu.edu 
 

1. Rationale for changes 
Motivation/Rationale 
Being at the intersection of engineering and medicine, it is important that all biomedical 
engineers are trained to understand and apply engineering principles, but also can effectively 

mailto:Ruegsegger.1@osu.edu


communicate with the medical community. As such, our current curriculum includes significant 
amounts of life science courses, including biology, chemistry, biochemistry, anatomy and 
physiology, cell biology and organic chemistry.  This breadth of courses particularly helps our 
pre-med students in satisfying requirements for medical school. However, it does reflect a 
curricular balance that does shift the overall content toward life science courses at the expense 
of depth of training in the engineering courses.  This idea has been reflected in BME senior exit 
surveys in recent years. Additionally, both students and BME faculty have commented that 
more advanced math would give BME students a stronger background for the upper-level 
engineering courses.  As explained above, the Department of Biomedical Engineering wants to 
be responsive to the needs of our students, and have decided that targeted changes to the 
curriculum should be made to better prepare our students as engineers, so they are prepared 
for any career path they choose.  
 

Effective Date 
This change will be effective for BME students who start at OSU Autumn 2020, coinciding with 
the move to our new home (BMEC) on central campus.  
 

Changes to curriculum 
There are three areas of changes being implemented to the program of study, as explained 
below. 
 
1. Curricular flexibility - A major benefit of the proposal is the greater flexibility that the 

program of study will give to all students. This is largely done by the creation of a category 
of elective courses called “Career Electives.”  Career Electives consist of 18 cr hrs (nominally 
6 courses), as shown below in Table 1. Two course must be engineering courses, and a third 
course must be a BME grad-level course (BME 5xxx). The remaining three courses can be 
either engineering or non-engineering courses. This would allow pre-med students to fill 
these electives with pre-med requirements, while other students could take engineering or 
similar courses to build greater depth in their area of interest. We are developed a pre-set 
list of courses for students to choose from for many of the major career paths that students 
take. 
 
Table 1. Structure of Career Electives 

Course Category Number Comments 

Engineering Electives 2 Must be 3000+ level engineering course, or on 
pre-approved list of exceptions 

BME 5xxx-level course 1 Must be BME 5000-level course 

Career courses 3 Any course 2000+ level on approved list, or 
approved by petition to BME USC. 

 
 
2. Course addition, deletion, changes – A number of course changes are necessary to shift the 

balance of courses to include more engineering content, and to create the Career Electives 



category. These are shown in the curriculum sheets in Attachments 1 and 2 (for 
comparison) and include: 
a) Substitute MATH 2177 with MATH 2173 and 2174. (Attachment 5) 
b) Substitute STAT 3460 (3 cr) with STAT 3450 (2 cr), and add the 1 cr hr into our 

Bioinstrumentation course, BME 3702, for applying statistics to BME problems. 
(Attachments 4,7) 

c) Reduce ANAT 2220 from 4 cr to 3 cr hrs. (Attachment 6) 
d) Remove EEOB 3510, BIOCHEM 4511, and CHEM 2310, and create a new course with 

quantitative applications to molecular and cellular systems: BME 2200 “Quantitative 
Principles of Molecular and Cellular Systems”. (Attachment 3) 

e) Convert the six individual Domain labs (BME 471X, 0.5 cr hrs each) to a single 2 cr hr 
domain lab course, BME 3701, which trains students in all six lab areas. (Attachment 8) 

 
 
3. Course order – We propose to change the semester of offering for several of the courses, 

mostly in response to student and faculty comments, and also for logistical reasons. 
a) BME 4900 (Professional Development) – This course has historically been taught in the 

senior year as a complimentary course to the Capstone course. However, students 
regularly comment that they would prefer the class to be earlier, while they are still 
thinking about their career choices. This class will be moved to the spring semester of 
the sophomore year, and will be renumbered as BME 2001. 

b) STAT 3450 – We would like this course to be a pre-requisite for all BME domain courses, 
rather than just a co-requisite. We propose to move this course to the spring semester 
of the sophomore year. 

c) BME 2700 – This course has flexibility in where it can be taken, and is only a pre-
requisite for BME 3703. We plan to move it to the Fall semester of the junior year on the 
curriculum sheet, but will be offered both semesters. 

d) BME 3703 – This course is a more advanced course in the curriculum, and is not a pre-
requisite for any other course. We plan to move this to the Fall semester of the senior 
year on the curriculum sheet, but will be offered both semesters. 

 

Transition Plan 
The following plan has been developed to guide students through the curriculum transition. 
 

1. Freshmen – No transition plan needed 
 

2. Sophomores – The Sophomore class will have just taken the common freshmen year 
curriculum, and will start the new BME curriculum in Fall 2020.  Our plan is to prepare 
them in ENG 1100 (Fall 2019) for the changes taking effect in 2020, and they will 
prepare their 4-year course projections to include the new curriculum.  This will allow all 
pre-major BME students to know about the upcoming changes.  A small number of 
transfers or students from the Undecided programs may need additional help from the 
advisors to transition to the new curriculum. 
 



3. Juniors – Juniors will have finished much of the preliminary engineering and life sciences 
course work, and will be able to take advantage of the new flexibility in the curriculum. 
We anticipate that most will follow the old curriculum sheet to graduation, and we see a 
straightforward path for this to work. The transition steps for this group include: 
 

a. Junior students can substitute Biochemistry (Biochem 4511) with the new Cells 
and Molecules (BME 2200) course, and take a Career Elective in place of Cell 
Biology (EEOB 3510). 

b. Junior students will take BME 2001, instead of BME 4900, as the Prof 
Development course. For the transition, it is acceptable to take the course in 
their junior year or senior year. 

c. Junior students will take the new BME Lab course, 3701, in place of the 
individual lab courses, and will be advised early to look for the new course 
number, rather than the individual 0.5 cr hr labs.  
 

4. Seniors – Seniors will mostly be unaffected, as they typically have electives, general 
education courses, and senior design remaining to take. There are just a few possible 
transition steps to consider for this group to graduate in the old curriculum system: 

a. 2001/4900: Since BME 4900 is being moved from senior to sophomore year, we 
will offer 4900 for one additional year, while also offering 2001 for the 
sophomores. This will keep class size lower for the two classes of students. 

b. Domain labs:  Seniors will be required to finish all three required labs prior to Fall 
2020, even if they do not take all three Domain courses. However, if they have 
still have an unfinished lab after Fall 2020, they will be able to sign up for the 
missing lab course (0.5 cr hr, BME 471X). Then they will attend the section of the 
new lab course that matches the content of the specific Domain lab they are 
missing.  

c. BME 3702 – This course increases from 2 to 3 credit hours in Fall 2020.  We will 
communicate this change to the seniors throughout the previous year. Seniors 
should still sign up and take this course if they have not taken it before the 
transition.  If there is a credit overload situation, then we can handle this issue as 
needed to help the student.  
 

2. Impact on other departments 
In planning these changes to the program of study, we have discussed course changes with all 
of the affected departments, and they are all supportive of the proposed changes, as indicated 
in Attachment 9. 
  

1. ANAT 2220 – The ANAT 2220 course has been taught by Dr. John Bolte (BME PhD alum) 
and colleagues since inception of the BME undergraduate program. He is fully 
supportive of the reduction of course credits from 4 to 3 credit hours. 



2. STAT 3450 – The Statistics department already offers STAT 3450, 3460 and 3470. They 
would prefer to only teach 3450 and 3470, so our change to STAT 3450 would actually 
align with their long-term teaching preference. 

3. MATH 2173, 2174 – MATH 2177 is a hybrid course that covers many essential topics 
(ODEs, PDEs, linear algebra, Fourier transform), but at an insufficient level of depth for 
our needs in future courses. To remedy this, we plan to substitute MATH 2177 with 
MATH 2173 and 2174. This math sequence is taken by many other engineering 
departments, and will not be a problem for MATH to adjust to this change. 

 

3. ABET compliance and GE transition 
ABET requires that engineering students have one year (32 credit hours) of college level math 
and basic science coursework appropriate to the discipline, and 1.5 years (48 credit hours) of 
engineering coursework.  (These minimum requirements will be slightly lower starting 2020).  
The proposed changes will increase the minimum number of engineering credit hours in our 
program of study from 51.5 to 53.5, and reduce the minimum number of math and basic 
science credit hours from 56 to 45. We are assured that we will remain in compliance with all 
ABET requirements. 
 
We are fully aware and engaged in the ongoing process of transition to the new General 
Education (GE) requirements. Because we need to implement our new major structure in Fall 
2020, and the GE implementation will likely not occur until Fall 2021 or later, we feel it is best 
to submit our proposal now for the major changes. We are confident that we can incorporate 
the new GE changes into this revised curriculum once approved. Particularly with an included 
theme of “Health and Wellness”, we believe we can create a meaningful GE curriculum for our 
students. 
 

Attachments 
Attachment 1: Current Curriculum Sheet, Biomedical Engineering 
Attachment 2: Proposed Curriculum Sheet, Biomedical Engineering 
Attachment 3: Syllabus of new proposed course, BME 2200 “Cells and Molecules” 
Attachment 4: Syllabus for current and new STAT courses 
Attachment 5: Syllabus for current and new MATH courses 
Attachment 6: Syllabus for current and revised ANAT 2220 course 
Attachment 7: Syllabus for current and revised BME 3702 Bioinstrumentation course 
Attachment 8: Syllabus for current BME 471x and revised BME 3701 Domain Lab courses  
Attachment 9: Correspondence from affected Departments indicating approval of changes. 
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Revised 9/26/2017 

B.S. Biomedical Engineering 2017-2018 Academic Year 

Student Information 
Name:  OSU ID:  OSU Admit Term:  

Phone:  Email (name.number@osu.edu):    

Suggested Curriculum 
This should be used as a guide only. Semester offerings are subject to change. 

Year Autumn Spring 

1 

  CHEM 1210 (Gen Chem 1)   5 hr 
  MATH 1151 (Calculus 1)   5 hr 
  ENGR 1181 (Fundamentals of Engr 1)   2 hr 
  ENGR 1100 (Engineering Survey)   1 hr 
  General Education   3 hr 

  CHEM 1220 (Gen Chem 2)  5 hr 
  MATH 1172 (Engineering Math A)  5 hr 
  ENGR 1182 (Fundamentals of Engr 2)   2 hr 
  PHYSICS 1250 (Mechanics, Thermal, Waves)  5 hr 
 

2 

  MATH 2177 (Ord & Part Diff Eq)  4 hr 
  MATSCEN  2010 (Intro to Engr Materials)  3 hr 
  BIOLOGY 1113 (Gen Biology)  4 hr 
  BIOMEDE 2000 (Intro to BME)  3 hr 
  MECHENG 2040 (Statics & Mechanics)  4 hr 

  CHEM 2310 (Intro to Organic Chem)  4 hr 
  PHYSICS 1251 (E&M, Optics, Modern Phys)  5 hr 
  MECHENG 3500 (Fluid, Thermo, Heat)  3 hr 
  ANATOMY 2220 (Physio/Anat Lab)  4 hr 
  BIOMEDE 2700 (Num Simulation in BME)  2 hr 

3 

  STAT 3460 (Prob and Stat 1)  3 hr 
  BIOCHEM 4511 (Biochemistry)  4 hr 
  EEOB 3510 (Animal Cell & Develop)  3 hr 
  †BIOMEDE4X10 (Domains 1,2)  3-6 hr 
  †† BIOMEDE 471X (Domain Lab)  .5-1.0 hr 

  BIOMEDE 3702 (Meas & Instrum Lab)  2 hr 
  BIOMEDE 3703 (Quantitative Physiol)  3 hr 
  † BIOMEDE 4X10 (Domain 2,3)  3-6 hr 
  †† BIOMEDE 471X (Domain Lab)  .5-1.0hr 
  General Education   3 hr 
  General Education   3 hr 

4 

  BIOMEDE 4901 (Design 1)  3 hr 
  BIOMEDE 4900 (Prof Development)  1 hr 
  Technical Elective 1  3 hr 
  General Education   3 hr 
  General Education   3 hr 

  BIOMEDE 4902 (Design 2)  3 hr 
  Technical Elective 2  3 hr 
  BIOMEDE 5XXX (Upper-Level BME Course)  3 hr 
  General Education   3 hr 
  General Education   3 hr 
  General Education   3 hr 

Total Hours to complete the degree program = 131.5 

Program Options 
†Domain Options 
BIOMEDE 4110 (Bioimaging) 
BIOMEDE 4210 (Biotransport)  
BIOMEDE 4310 (Biomaterials) 
BIOMEDE 4410 (Biomechanics) 
BIOMEDE 4510 (Molecular, Cellular, & Tissue Eng)   
BIOMEDE 4610 (Biomedical Micro-/Nano-Tech) 

††Domain Labs 
BIOMEDE 4711 (Bioimaging Lab) 
BIOMEDE 4712 (Biotransport Lab) 
BIOMEDE 4713(Biomaterials Lab) 
BIOMEDE 4714 (Biomechanics Lab) 
BIOMEDE 4715 (Molecular, Cellular, & Tissue Eng Lab) 
BIOMEDE 4716 (Biomedical Micro-/Nano-Tech Lab) 

Acceptance Criteria Acceptance into the Biomedical Engineering major is limited and will depend on the outcome of application process that 
includes information about cumulative point-hour ratio (CPHR) upon completion of the following pre-major courses: 
Chem 1210/1220; Math 1151/1172; Physics 1250; ENGR 1181/1182; essay. Applications are accepted during spring 
term. 



Revised 9/26/2017 

Technical and Other Electives 
Must be courses in the College of Engineering, at the 3000-level or higher (unless previously approved below 3000-level) 

Technical Elective 1     Technical Elective 2 

__________________________________  _____________________________________ 

Must be in Department of Biomedical Engineering at 5000-level 

BIOMEDE 5XXX 

___________________________________ 

General Education Requirement
Writing and Communication 
English 1110.xx  3 hr 
Second Writing Course  3 hr 

Social Science 
Only one course per Social Science group may count. 
 3 hr 
 3 hr 

Literature 
 3 hr 

Visual and Performing Arts 
 3 hr 

Historical Study 
 3 hr 

Second Historical Study or Cultures and Ideas 
 3 hr 

Social Diversity in the U.S. or Global Diversity 

Some courses may overlap with another GE category, See course list.  
 0 / 3 hr 

Ethics 

Some courses may overlap with another GE category, See course list.  
 0 / 3 hr 

Foreign Language 
Pre-approved substitutions 
Foreign Language 1103 Course: credit (including EM) for a 
foreign language sequence through 1103, or credit for a 
foreign language course with a prerequisite of 1103, can be 
used to satisfy the Cultures & Ideas Gen Ed category. 
Foreign Language Minor Courses: completion of a foreign 
language minor permits a student to overlap up to 6 credit 
hours between the Gen Ed and minor. A curricular petition 
must be submitted to the student’s program, which will 
forward it to the college for review.  The courses must meet 
the spirit of the Gen Ed category for which overlap is 
requested. 

University Capstone (Cross-Disciplinary Seminar) 
Pre-approved substitutions 
Completion of a Social Science 3597 or 4597 can be 
substituted for a Social Science general education course in 
any group. Completion of an Arts & Humanities 3597 or 4597 
can be substituted for a Visual/Performing Arts general 
education course.  

See the list of approved general education courses for 
additional details: www.advising.engineering.osu.edu.  

 

http://www.advising.engineering.osu.edu/
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Revised 5/16/2019 

B.S. Biomedical Engineering 2020-2021 Academic Year 

Student Information 

Name: OSU Email:  

Suggested Curriculum 

This should be used as a guide only. Semester offerings are subject to change. 

Year Autumn Spring 

1 

  CHEM 1210 (Gen Chem 1)   5 hr 

  MATH 1151 (Calculus 1)   5 hr 

  ENGR 1181 (Fundamentals of Engr 1)   2 hr 

  ENGR 1100 (Engineering Survey)   1 hr 

  General Education   3 hr 

  CHEM 1220 (Gen Chem 2)  5 hr 

  MATH 1172 (Engineering Math A)  5 hr 

  ENGR 1182 (Fundamentals of Engr 2)   2 hr 

  PHYSICS 1250 (Mechanics, Thermal, Waves)  5 hr 

 

2 

  MATH 2173 (Eng Math B)  3 hr 

  MATSCEN  2010 (Intro to Engr Materials)  3 hr 

  BIOLOGY 1113 (Gen Biology)  4 hr 

  BIOMEDE 2000 (Intro to BME)  3 hr 

  MECHENG 2040 (Statics & Mechanics)  4 hr 

  MATH 2174 (Linear Algebra & Diff EQ)  3 hr 

  PHYSICS 1251 (E&M, Optics, Modern Phys)  5 hr 

  BME 2200 (Cells & Molecules) or Career Course. 3 hr 

  ANATOMY 2220 (Physio/Anat Lab)  3 hr 

  STAT 3450 (Prob and Stat)  2 hr 

  BIOMEDE 4900 (Prof Development)  1 hr 

3 

  BIOMEDE 2700 (Num Simulation in BME)  2 hr 

  ME 3500 (Thermo)  3 hr 

  Career Course   3 hr 

  †BIOMEDE4X10 (Domain 1)  3 hr 

  BIOMEDE 4710 (BME Labs)  2 hr 

  General Education   3 hr 

  BIOMEDE 3702 (Meas & Instrum Lab)  3 hr 

  † BIOMEDE 4X10 (Domain 2)  3 hr 

  General Education   3 hr 

  General Education   3 hr 

  Career Course  3 hr 

4 

  BIOMEDE 4901 (Design 1)  3 hr 

  Engineering Elective 1  3 hr 

  †BIOMEDE4X10 (Domain 3)  3 hr 

  General Education   3 hr 

  BIOMEDE 3703 (Quantitative Physiol)  3 hr 

  BIOMEDE 4902 (Design 2)  3 hr 

  Engineering Elective 2  3 hr 

  BIOMEDE 5XXX (Upper-Level BME Course)  3 hr 

  General Education   3 hr 

  General Education   3 hr 

  General Education   3 hr 

Total Hours to complete the degree program = 131 

Program Options 
†Domain Options (choose 3) 

BIOMEDE 4110 (Bioimaging) 

BIOMEDE 4210 (Biotransport)  

BIOMEDE 4310 (Biomaterials) 

 

BIOMEDE 4410 (Biomechanics) 

BIOMEDE 4510 (Molecular, Cellular, & Tissue Eng)   

BIOMEDE 4610 (Biomedical Micro-/Nano-Tech) 

 
Acceptance Criteria 
Acceptance into the Biomedical Engineering major is limited and will depend on the outcome of application process that 

includes information about cumulative point-hour ratio (CPHR) upon completion of the following pre-major courses: 

Chem 1210/1220; Math 1151/1172; Physics 1250; ENGR 1181/1182; essay. Applications are accepted during spring 

term. 

  



Revised 5/16/2019 

Career Electives 
Students complete all three (3) categories of courses. 

1. Engineering Electives 

Must be courses in the College of Engineering, at the 3000-level or higher (unless previously approved below 

3000-level) 

Engineering Elective 1:      Engineering Elective 2:      

2. BME grad-level course 

Must be in a course Department of Biomedical Engineering at 5000-level 

BIOMEDE 5XXX: ______________________   

3. Career courses 

May be either engineering or non-engineering courses, at the 2000-level or higher, and from the approved list. 

Students can petition a course with USC before taking the course. 

Career Course 1 

 

Cells and Molecules OR 

Biochemistry 

______________              

Career Course 2 

   

_________________________ 

Career Course 3 

 

_____________________ 

General Education Requirement

Writing and Communication 

English 1110.xx  3 hr 

Second Writing Course  3 hr 

Social Science 

Must choose each course from a distinct subgroup of this category. 

 3 hr 

 3 hr 

Literature 

 3 hr 

Visual and Performing Arts 

 3 hr 

Historical Study 

 3 hr 

Second Historical Study or Cultures and Ideas 

 3 hr 

Social Diversity in the U.S. or Global Diversity 

Some courses may overlap with another GE category, See course list. 

 0 / 3 hr 

Ethics 

Some courses may overlap with another GE category, See course list.  

 0 / 3 hr 

Optional: Foreign Language  

Foreign Language 1103 Course: credit (including EM) for a 

foreign language sequence through 1103, or credit for a 

foreign language course with a prerequisite of 1103, can be 

used to satisfy the Cultures & Ideas Gen Ed category. 

 

Foreign Language Minor Courses: completion of a foreign 

language minor permits a student to overlap up to 6 credit 

hours between the Gen Ed and minor. A curricular petition 

must be submitted to the student’s program, which will 

forward it to the college for review.  The courses must meet 

the spirit of the Gen Ed category for which overlap is 

requested. 

 

Optional: University Capstone 

Completion of a Social Science 3597 or 4597 can be 

substituted for a Social Science general education course in 

any subgroup. Completion of an Arts & Humanities 3597 or 

4597 can be substituted for a Visual/Performing Arts general 

education course.  

See the list of approved general education courses for 

additional details: www.advising.engineering.osu.edu.  

 

 

http://www.advising.engineering.osu.edu/
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BIOMEDE 2200 (Proposed): Quantitative Principles of Cells and 
Molecular Systems

Course Description
An introduction to quantitative principles in molecular and cellular biology in the context of potential 
biomedical engineering applications. Topics covered: reactions between molecules; receptor-ligand and 
antigen-antibody specificity; biomolecule structures, enzyme catalysis, genetic information, disease state; Cell-
surface interaction. 

Transcript Abbreviation: Quant Cell Mol Sys
Grading Plan: Letter Grade
Course Deliveries: Classroom
Course Levels: Undergrad
Student Ranks: Sophomore
Course Offerings: Spring
Flex Scheduled Course: Never
Course Frequency: Every Year
Course Length: 14 Week
Credits: 3.0
Repeatable: No
Time Distribution: 3.0 hr Lec
Expected out-of-class hours per week: 6.0
Graded Component: Lecture
Credit by Examination: No
Admission Condition: No
Off Campus: Never
Campus Locations: Columbus
Prerequisites and Co-requisites: 2000 and BIOL 1113
Exclusions: 
Cross-Listings: 

Course Rationale: This new course will be required for all BME students that are NOT in a pre-medical track. 

This will open up new options for more engineering courses.

The course is required for this unit's degrees, majors, and/or minors: No
The course is a GEC: No
The course is an elective (for this or other units) or is a service course for other units: Yes

Subject/CIP Code: 14.0501
Subsidy Level: Baccalaureate Course

Programs
 

Course Goals
 

Abbreviation Description

BIOMEDE Biomedical Engineering

(1)Learn the structure and function of the basic molecules used by cells, especially enzymes, receptors, channels, transporters, and 
signaling molecules

(2)	Use Gibbs Free Energy values to predict reaction direction and product concentrations at equilibrium



Course Topics
 

Representative Assignments
 

Grades
 

Representative Textbooks and Other Course Materials
 

ABET-EAC Criterion 3 Outcomes
 

(3)	Calculate enzyme reaction rates for competitive and non-competitive inhibitors

(4)	Use the Goldman-Hodgkin-Katz equation to calculate the resting membrane potential of the cell

(5)	Delineate the steps of the cell cycle and describe the steps that lead to cancer

(6)	Evaluate the impact of extracellular and intracellular signals on cell function

(7)	Understand basic regulatory mechanisms of gene expression and protein synthesis and
apply them to problems in biomedical engineering 

(8)	Understand how cells interact with their substrate and apply this knowledge to the design of cell-scaffold constructs for tissue 
engineering 

Topic Lec Rec Lab Cli IS Sem FE Wor

Cell structure and components 4.0

Membranes, gradients, communication 5.0

Biomolecules 5.0

Specialized cells 5.0

Enzyme reactions


3.0

Cell signaling pathways 5.0

ATP, oxidation, thermodynamics 5.0

Molecular basis for disease 5.0

Special systems - coagulation, immunity 3.0

Homework based on textbook examples, examples covered in lecture, and extension of topics covered in class

Aspect Percent

Weekly quizzes 10%

Weekly homework assignments 30%

Midterm exams 40%

Final exam 20%

Title Author

Essential Cell Biology B. Alberts et al, Garland Publishing, Inc, 2004, USA. ISBN: 0-8153-3480-X (3rd edition in 2009)

Course Contribution College Outcome

a An ability to apply knowledge of mathematics, science, and engineering.

b An ability to design and conduct experiments, as well as to analyze and interpret data.

c An ability to design a system, component, or process to meet desired needs.

d An ability to function on multi-disciplinary teams.



BIOMEDE ABET-EAC Criterion 9 Program Criteria Outcomes
 

Prepared by: Mark Ruegsegger

Course Contribution College OutcomeCourse Contribution College Outcome

e An ability to identify, formulate, and solve engineering problems.

f An understanding of professional and ethical responsibility.

g An ability to communicate effectively.

h The broad education necessary to understand the impact of engineering solutions in a global and 
societal context.

i A recognition of the need for, and an ability to engage in life-long learning.

j A knowledge of contemporary issues.

k An ability to use the techniques, skills, and modern engineering tools necessary for engineering 
practice.

Course Contribution Program Outcome

l An understanding of biology and physiology, and the capability to apply advanced
mathematics (including differential equations and statistics), science, and engineering to solve 
the problems at the interface of engineering and biology

m The ability to make measurements on and interpret data from living systems,
addressing the problems associated with the interaction between living and non-living materials 
and systems
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STAT 3450: Basic Statistics for Engineers 
Spring 2019 

 

Instructor: Michelle Duda 
E- Mail:  duda.35@osu.edu 
Office Hours: Monday and Wednesday 3:00-4:00 PM in Cockins Hall (CH) 212B 
Class Time/Location: M/W 4:10-5:05 PM in Baker Systems Engineering 120 
Course Website: Canvas (access through https://carmen.osu.edu/) 

 

Course Description: STAT 3450 provides an introduction to probability and statistics targeted 
toward students studying mechanical engineering. Topics covered include probability, random 
variables, the normal and binomial distributions, confidence intervals for means, hypothesis tests for 
means, multi-factor experiments and experiments with blocking. 

 

Expected Learning Outcomes: Students understand basic concepts of statistics and probability, 
comprehend methods needed to analyze and critically evaluate statistical arguments, and recognize 
the importance of statistical ideas. STAT 3450 helps students achieve these ELOs by teaching 
students the basic concepts and techniques of statistics, including populations and samples, 
probability, expectations and variances, the binomial and Normal distribution, the Central Limit 
Theorem, confidence intervals and hypothesis testing, type I and II errors and power, experiments 
and numerical summaries and graphical summaries of data. 

 

Course Prerequisites: Calculus, integration, exponential function, finite and infinite sums, union 
and intersection of sets. Prerequisite courses are Math 1152 (153), 1161.xx, 1172 (254), or 1181. 

 

Textbook: Principles of Statistics for Engineers and Scientists by William Navidi 

• The book is available on reserve in the 18th Avenue Library. 
 

Homework Assignments 
There will be approximately 11 homework assignments throughout the semester. Assignments 
along with due dates will be announced in class and posted on Carmen. 

 

Important things to know about homework: 

• You are encouraged to discuss problems with each other in general terms, but you must 
write your own homework solutions. 

• Homework must be submitted in hardcopy (NO e-mailed copies). 

• You must show your work for all homework problems; do NOT just write the final answer. 

• Since solutions will be posted on Carmen shortly after the deadline, late submissions will 
NOT be accepted. I understand that illness and other unplanned emergencies often come 
up during the semester, and so I will drop your lowest homework score.  Homework is due 
by the beginning of lecture on the due date.   

• I will select a subset of assigned problems to grade and check the others to make sure you 
attempted a solution. Solutions to all problems will be posted on Carmen, so it is your 
responsibility to check the answer key and make sure you understand the correct solution 
to all problems. 

 

 

 

https://carmen.osu.edu/


Exams 
Two midterm exams will be given in class: the first is on Monday, February 18 and the second is on 
Wednesday, March 27. The final exam is scheduled for Monday, April 29 from 4:00 - 5:45 PM. 
 
Important things to know about exams: 

• For each midterm, you may bring one 8.5” x 11” sheet of paper (both sides) with whatever 
handwritten facts, formulas or explanations you find helpful; for the final exam, you may 
bring two 8.5” x 11” sheets of paper. 

• The final exam will be cumulative, with a slight emphasis on those topics covered after the 
second midterm. 

• A basic calculator will be necessary for all exams (no cell phone calculators or PDAs). 

• Cellphones must be silenced during class and are not allowed to be on the desk or otherwise 
accessible during exams. 

• No make-up exams will be given unless extenuating circumstances exist. 
 
Grading: Your final grade will be based on the following weighting structure: 

 

Component Percentage 

Homework 20% 

Exam 1 25% 

Exam 2 25% 

Final Exam 30% 

 

Final course grades will be assigned based on the standard grading scale: 
A: 93-100; A-: 90-92; B+: 87-89; B: 83-86; B-: 80-82; 
C+: 77-79; C: 73-76; C-: 70-72; D: 60-69; F: below 60 

 

This grading scale is subject to adjustment if it appears necessary due to overall class performance. 
These adjustments will only raise a student’s grade, not lower it. 

 
Tutor Room and Help Hours 
Our TAs hold office hours every day of the week in the Mathematics and Statistics Learning Center 
in Cockins Hall 134 starting on Tuesday, January 15. The hours during which Stat TAs will be 
available is posted at http://mslc.osu.edu/courses/stat/3450. 

 

Academic Misconduct 
It is the responsibility of the Committee on Academic Misconduct to investigate or establish 
procedures for the investigation of all reported cases of student academic misconduct. The term 
“academic misconduct” includes all forms of student academic misconduct wherever committed; 
illustrated by, but not limited to, cases of plagiarism and dishonest practices in connection with 
examinations. Instructors shall report all instances of alleged academic misconduct to the committee 
(Faculty Rule 3335-5-487). For additional information, see the Code of Student 
Conduct http://studentlife.osu.edu/csc/.

http://mslc.osu.edu/courses/stat/3450
http://studentlife.osu.edu/csc/


Special Accommodations 
Students with disabilities (including mental health, chronic or temporary medical conditions) that have 
been certified by the Office of Student Life Disability Services will be appropriately accommodated 
and should inform the instructor as soon as possible of their needs. The Office of Student Life 
Disability Services is located in 098 Baker Hall, 113 W. 12th Avenue; telephone 614- 292-
3307, slds@osu.edu; slds.osu.edu. 
 
Sexual Misconduct/Relationship Violence Statement 
Title IX makes it clear that violence and harassment based on sex and gender are Civil Rights offenses 
subject to the same kinds of accountability and the same kinds of support applied to offenses against 
other protected categories (e.g., race). If you or someone you know has been sexually harassed or 
assaulted, you may find the appropriate resources at http://titleix.osu.eduor by contacting the Ohio 
State Title IX Coordinator, Kellie Brennan, at titleix@osu.edu. 
 
Diversity Statement 
The Ohio State University affirms the importance and value of diversity in the student body. Our 
programs and curricula reflect our multicultural society and global economy and seek to provide 
opportunities for students to learn more about persons who are different from them. We are 
committed to maintaining a community that recognizes and values the inherent worth and dignity of 
every person; fosters sensitivity, understanding, and mutual respect among each member of our 
community; and encourages each individual to strive to reach his or her own potential. Discrimination 
against any individual based upon protected status, which is defined as age, color, disability, gender 
identity or expression, national origin, race, religion, sex, sexual orientation, or veteran status, is 
prohibited. 
 
 
Mental Health 
 As a student you may experience a range of issues that can cause barriers to learning, such as strained 
relationships, increased anxiety, alcohol/drug problems, feeling down, difficulty concentrating and/or 
lack of motivation. These mental health concerns or stressful events may lead to diminished academic 
performance or reduce a student’s ability to participate in daily activities. The Ohio State University 
offers services to assist you with addressing these and other concerns you may be experiencing. If you 
or someone you know are suffering from any of the aforementioned conditions, you can learn more 
about the broad range of confidential mental health services available on campus via the Office of 
Student Life’s Counseling and Consultation Service (CCS) by visiting ccs.osu.edu or calling 614-292-
5766. CCS is located on the 4th Floor of the Younkin Success Center and 10th Floor of Lincoln 
Tower. You can reach an on call counselor when CCS is closed at 614-292-5766 and 24 hour 
emergency help is also available through the 24/7 National Suicide Prevention Hotline at 1-800-273-
TALK or at suicidepreventionlifeline.org. 
 
 
 
 
 
 
 
 
 
 
 
 

 

mailto:slds@osu.edu
http://slds.osu.edu/
http://titleix.osu.edu/
mailto:titleix@osu.edu


 
Tentative Course Schedule 

 

Date Section(s) of Book Topic 

Jan 7 1.1-1.3 Sampling, numerical, and graphical summaries 
Jan 9 

25 
3.1 Probability rules, equally likely outcomes 

Jan 14 3.2 Conditional probability, independence 

Jan 16 3.3 Discrete RVs, probability mass functions 

 Jan 21 NO CLASS NO CLASS 
Jan 23 3.3 Expected values, variances 

Jan 28 3.3 Continuous RVs, density and distribution functions 

Jan 30 3.3 Means and variances of continuous RVs 
Feb 4 3.4 Random sample, sample mean, propagation of error 

Feb 6 4.1 Binomial distribution 

Feb 11 4.3 Normal distribution 
Feb 13 4.3, 4.7 Linear comb. of normal RVs, normal probability plots 

Feb 18 EXAM 1 In class 

Feb 20 4.8 Central Limit Theorem 
Feb 25 5.1-5.2 CI for mean (known variance) 

Feb 27 5.2 Sample size calculation 

Mar 4 5.4 t-intervals for mean (unknown variance) 
Mar 6 6.1 Hypothesis tests for population means 

  NO CLASS Spring Break (March 11-15) 

Mar 18 6.2, 6.6 Significance levels, p-values 
Mar 20 6.4 t-tests 

Mar 25 6.7 Power 

Mar 27 EXAM 2 In class 
Apr 1 7.1, 7.3 Two sample t-tests 

Apr 3 9.1 Experiments, randomization, F-tests, ANOVA 

Apr 8 9.3 Two factor experiments, balanced vs. unbalanced 
Apr 10 9.4 Blocking 

Apr 15 9.5 2p  factorial experiments 

Apr 17 Notes Fractional factorial designs 

Apr 22  Review for Final Exam 
Apr 29 FINAL 

EXAM 
4:00 PM - 5:45 PM 

 
I reserve the right to change items on this syllabus – any changes as well as official due 

dates and exam dates will be announced in class! 
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Mathematics 2177 
Mathematical Topics for Engineers 

Autumn, Spring 
4 credits 

Catalog Description: 
Multiple integrals, line integrals; matrix algebra; linear (ordinary and partial) differential 
equations. 
 
 
Prerequisite:   
Major, pre-major, or minor in BiomedE, CEEGS, FABEng, MatScEn, CBE, or WeldEn; and: 
1172, 2153, 1544 (154), 254.xx, 263.xx, 263.01H, or 264H 
 
 
Exclusions: 
Not open to students with credit for 2174 or 5520H; or with credit for both (i) 2415 (415), 2255 
(255) or 4512 (512) and (ii) 2568 (568 or 571). 
 
 
Text:   
Math 2177, Custom Edition for OSU, Pearson, ISBN-13 978-1-256-82676-7 or ISBN-10 1-256-
82676-6 –OR– the textbooks listed below. 
 
 
Topics List: 

PART ONE: Multivariable Integral Calculus 
Textbook Sections from Calculus for Scientists and Engineers:  Early Transcendentals, 
by Briggs, Cochran, Gillett and Shulz, Chapters 13-15 
 

2177  Original 
Custom Text  Topic         
1.8  13.8  Maximum/Minimum Problems 
1.9  13.9  Lagrange Multipliers 
2.1  14.1  Double Integrals over Rectangular Regions 
2.2  14.2  Double Integrals over General Regions 
2.3  14.3  Double Integrals in Polar Coordinates 
2.4  14.4  Triple Integrals 
2.5  14.5  Triple Integrals in Cylindrical and Spherical Coordinates 
2.7  14.7  Change of Variables in Multiple Integrals 
3.1  15.1  Vector Fields 
3.2  15.2  Line Integrals 
3.3  15.3  Conservative Vector Field 
 
 Midterm 1 
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Mathematics 2177 
Mathematical Topics for Engineers 

Autumn, Spring 
4 credits 

PART TWO: Matrices and Linear Systems of Equations 
Textbook Sections from Introduction to Linear Algebra, by Johnson, Riess, and Arnold, 
5th edition, Chapter 1: Matrices and Systems of Linear Equations 
 

2177  Original 
Custom Text  Topic         
4.1  1.1  Introduction to Matrices and Systems of Linear Equations 
4.2  1.2  Echelon Form and Gauss-Jordan Elimination 
4.3  1.3  Consistent Systems of Linear Equations 
4.4  4.4  Applications (optional) 
4.5  1.5  Matrix Operations 
4.6  1.6  Algebraic Properties of Matrix operations 
4.7  1.7  Linear Independence and Nonsingular Matrices 
4.8  1.8  Data Fitting, Numerical Integration and Numerical Differentiation 
 Midterm 2 
 

PART THREE: 2nd Order Constant Coefficient O.D.E.' s 
Textbook Sections from Calculus for Scientists and Engineers:  Early Transcendentals, 
by Briggs, Cochran, Gillett and Shulz, Chapter 16 and Appendix C 
 

2177  Original 
Custom Text  Topic         
5.1  16.1  Basic Ideas 
Appx C Appx C Complex Numbers 
5.2  16.2  Linear Homogeneous Equations 
5.3  16.3  Linear Nonhomogeneous Equations 
5.4  16.4  Applications 
 Midterm 3 
 

PART FOUR: Fourier Series & Partial Differential Equations 
Textbook Sections from Fundamentals of Differential Equations and Boundary Value 
Problems, by Nagle, Saff and Snider, 8th Edition, Chapter 10 
 

2177  Original 
Custom Text  Topic         
6.1  10.1  Introduction: A Model for Heat Flow 
6.2  10.2  Method of Separation of Variables 
6.3  10.3  Fourier Series 
6.4  10.4  Fourier Cosine and Sine Series 
6.5  10.5  The Heat Equation 
6.6  10.6  The Wave Equation 
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Mathematics 2173 
Engineering Mathematics B 

Autumn, Spring 
3 credits 

Catalog Description: 
Multiple integrals, line integrals, vector fields, second order ordinary differential equations. 
 
 
Prerequisite:   
Math 1172, 1544, or 154. 
 
 
Exclusions: 
Not open to students with credit for 1152, 2153, or for any higher numbered math class, or for 
any quarter-system math class numbered 254 or higher. 
 
 
Text:  
Calculus for Scientists and Engineers: Early Transcendentals, 2nd OSU custom edition, by 
Briggs, Cochran, Gillett, published by Pearson, ISBN: 9781269753449 
 
Topics List: 

13.6  (Review of) Directional Derivatives and the Gradient Vector 
13.8  Maximum and Minimum Values 
13.9  Lagrange Multipliers 
14.1  Double Integrals over Rectangular Regions 
14.2  Double Integrals over General Regions 
14.3  Double Integrals in Polar Coordinates 
 
  Midterm 1 
 
14.4  Triple Integrals 
14.5  Triple Integrals in Cylindrical & Spherical Coordinates 
14.7  Change of Variables in Multiple Integrals 
15.1  Vector Fields 
15.2  Line Integrals 
15.3  Conservative Vector Fields 
 
  Midterm 2 
 16.1  Basic Ideas of Second Order ODE’s 
Appendix C Complex Arithmetic 
16.2  Linear Homogeneous Equations 
16.3  Linear Homogeneous Equations 
16.4  Applications; Complex Forcing Functions 
 
  Final 
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Mathematics 2174 
Linear Algebra and Differential Equations 

Autumn, Spring 
3 credits 

Catalog Description: 
Matrix theory, eigenvectors and eigenvalues, ordinary and partial differential equations. 
 
 
Prerequisite:   
2173 and either major in ENG, Physics, or Chemistry or permission of math department. 
 
 
Exclusions: 
Not open to students with credit for both (i) 2415 (415) or 2255 (255) and (ii) 2568 (568 or 571). 
 
 
Text: 
 
Part II:  Elementary Ordinary & Partial Differential Equations, OSU custom edition, by Boyce, 
published by Wiley, ISBN:  9781119934462 
Introduction to Linear Algebra, 5th edition, by Johnson, Riess and Arnold, published by Pearson, 
ISBN:  9780321628217 
 
  
Topics List: 

Part One = Matrix Algebra 
Textbook sections from Arnold, Riess, and Johnson’s Introduction to Linear Algebra, 5th edition 

Chapter 1:  Matrices and Linear Systems of Equations 
Chapter 3:  The Vector Space ℝP

n 

Chapter 4:  The Eigenvalue Problem 
 
1.1  Introduction and Gaussian Elimination and Systems of Linear Equations 
1.2  Echelon Form and Gauss-Jordan Elimination 
1.3  Consistent Systems of Linear Equations 
1.5  Matrix Operations 
1.6  Algebraic Properties of Matrix operations 
1.7  Linear Independence and Nonsingular Matrices 
1.9  Matrix Inverses and the Properties 

      3.1-3.2    Review and Vector Space Properties in ℝP

n 
3.3  Examples of Subspaces 
3.4  Basis for Subspaces; Dimension 
 
  Midterm I 
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Mathematics 2174 
Linear Algebra and Differential Equations 

Autumn, Spring 
3 credits 

 
 
4.1  The Eigenvalue Problem for 2x2 Matrices 
4.2  Determinants and the eigenvalue Problem 
4.4  Eigenvalues and characteristic Polynomial 
4.5  Eigenvectors and Eigenspaces 
4.6  Complex Eigenvalues and Eigenvectors 
4.7  Similarity Xformations and Diagonalization 
 
  
 

Part Two = Systems of Linear Differential Equations 
Textbook Sections from Boyce & DiPrima’s Part II: Elementary Ordinary & Partial Differential 
Equations  

Ch. 7: Systems of First Order Linear Equations (no lectures, but assigned as an 
independent class project) 

  
  Midterm 2 
 
 

Part Three = Partial Differential Equations and Fourier Series 
Textbook Sections from Boyce & DiPrima’s Part II: Elementary Ordinary & Partial Differential 
Equations  

 
10.1  Two point Boundary Value Problem 
10.2  Fourier Series 
10.3  The Fourier Convergence Theorem 
10.4  Even and Odd Functions 
10.5  Separation of Variables; Heat Conduction Equation 
10.6  Other Heat Conduction Problems 
10.7  The Wave Equation; Vibrations of an Elastic String 
10.8  Laplace's Equation (optional) 
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ANATOMY 2220 
Human Structure and Function for Engineers 

Spring 2017 

 
Course Director: Graduate TA:     
Dr. Laura Boucher, PhD, ATC  Claudia Mosley, MS  
Office: 228C Atwell Hall Office: 264 Hamilton Hall 
Phone: 614-688-9897 Email: mosley.124@osu.edu  
Email: laura.boucher@osumc.edu Office hours: By Request 
Office hours: By request 
 
Instructor: 
Dr. John Bolte IV, PhD 
Office: 3019 Graves Hall  
Email: john.bolte@osumc.edu 
 
Course Times & Locations: 
Lecture: 1180 Postle Hall 
                Tuesday & Thursday 8:00-8:55 AM 
Lab: 233 Hamilton Hall  
         Friday (See schedule) 

 
Required Text: 
Jenkins, Gail W., Tortora, Gerald J. Anatomy and Physiology: from Science to Life 3rd edition. 
2013. Wiley 

 
Course Objectives: 

• This anatomy course will offer a block of lectures that presents the fundamentals of 
human anatomy and physiology.  These lectures will help students understand topics 
including but not limited to: correct medical terminology, types of joints that allow 
motion of the skeleton, and introductions to the nervous, cardiovascular, respiratory, 
urinary and digestive systems. 
 

• The course will also include a laboratory component during which students will use 
prosected specimens to learn and understand the spatial relationships between body 
structures.  The prosections will focus on the musculoskeletal system of the human body 
and will help students understand topics including but not limited to: back, neck, thorax, 
abdomen, and both upper and lower extremities.  Prosections will also be used to 
investigate anatomical components such as blood supply, nervous supply and the 
visceral cavities. 
 

mailto:laura.boucher@osumc.edu
mailto:john.bolte@osumc.edu


Grading: 
• The course will be broken down into three learning blocks for a total of 330 possible 

points. Following each block, a lab practical exam and a written exam will be 
administered.  Exams are not cumulative. As the blocks progress, weekly quizzes will be 
given to allow students to review the material. 

o 11 quizzes (10 points each) = 110 points 
 Given almost every Tuesday covering lecture/lab material from the 

previous week. 
o 3 exams (70 points each) = 210 points 

 50 points: written exam 
 20 points: lab practical exam 

 
• Make up exams will ONLY be given for University acceptable excuses and require 

official documentation.  If students miss the exam, the instructor must be contacted 
within 24 hours of the scheduled exam time to schedule a make-up. 

 
• Grades are assigned based on total percentages.  No extra credit will be offered. The 

grading scale is as follows: 
A   = 93-100 B- = 80-82 
A- = 90-92 C+ = 77-79 
B+ = 87-89 C  = 73-76 
B   = 83-86 C- = 70-72 

 
Students with Disabilities: Please contact the Office for Disability Services to coordinate 
documentation with accommodations for disabilities.  It is the responsibility of any student 
needing an accommodation to inform the instructor of their disability at the BEGINNING of the 
semester. 

 
Academic Misconduct:  Anyone caught cheating will be reported to the Board of Academic 
Misconduct.  Ignorance of the rules governing academic misconduct (see Section 3335-23-04 of 
the Code of Student Conduct) is NOT an acceptable defense. All students should become 
familiar with the definitions of academic misconduct. 

 
Course information: Carmen will be used as a resource for students. Please check  
http://carmen.osu.edu regularly for course material and announcements. 

 
Cadaver Use:  Remember to respect the donor that will teach you over the course of the semester. 
Your cadaver is not merely an educational tool, but a rare gift. They were someone’s mother, 
father, spouse, grandparent, etc., and it was their choice to enhance your learning experience by 
giving their body to you.  Treating them with the utmost care and respect at all times is not only 
required of you by the Division of Anatomy, but is expected of you as a fellow, compassionate 
human being. If you have questions about the process of body donation, please speak with your 
course instructor. If you wish to explore your feelings about death and/or your cadaver, please 
contact Dana Schroeder, Department of Chaplaincy at Dana.Schroeder@osumc.edu. 

http://carmen.osu.edu/
mailto:Dana.Schroeder@osumc.edu


**Attendance in lecture and lab is the responsibility of the student. Students are expected 
to be prepared for all course activities and requirements** 

 
Course Schedule Spring 2017: Anatomy 2220 – Human Structure and Function for Engineers 

Date Quizzes Anat. (A)/  
Phys.(P) 

Lecture Topic Chapter(s) 
Jan. 10  Introduction 1 
Jan. 12  A   Lower Limb I – Skeleton/ Muscles of the glutes and thigh  5, 8, 11 
Jan. 13   NO Lab  
Jan. 17  P Levels of Organization 2, 3, 4 
Jan. 19 Quiz 1 A Lower Limb II –  Muscles of the leg/ Nerves and arteries 14, 20, 9 
Jan. 20  LAB   LAB - Lower limb  

         Jan. 24  P Skeletal System 6 
Jan. 26 Quiz 2  A Articulations/ Lower limb joints 9 
Jan. 27  LAB LAB - Lower limb  
Jan. 31  A Back / Neck  7, 11 
Feb. 2 Quiz 3  P Muscle Tissue I  10 
Feb. 3  LAB LAB – Back & Neck  
Feb. 7  P   Muscle Tissue II 10 
Feb. 9 Quiz 4    Review  

Feb. 10   ** Midterm **  
Feb.  14  P Nerves I  12 
Feb. 16 Quiz 5  A Upper Limb I – Musculoskeletal anatomy 8, 11 
Feb. 17  LAB LAB – Upper limb  
Feb. 21  P Nerves II 12 
Feb. 23 Quiz 6 A Upper Limb II – Axilla/ Brachial plexus/ Neurovascular 14, 20 
Feb. 24  LAB LAB – Upper limb  
Feb. 28  P Respiratory System 22 
Mar. 2 Quiz 7 A Upper limb III – Joints of the upper limb/ Injuries 14, 20, 9 
Mar. 3  LAB LAB – Upper limb  
Mar. 7  P   Cardiovascular System – Blood 18 
Mar. 9  A Thorax  22 

Mar. 10   ** Midterm **  
Mar. 13-17   SPRING BREAK  

Mar. 21  P   Special Senses  16 
Mar. 23 Quiz 8 A Heart  19 
Mar. 24  LAB LAB – Thorax / Heart  
Mar.  28  P   Digestive System 23 
Mar. 30 Quiz 9 A Abdomen  23, 24 
Mar. 31  LAB LAB – Abdomen  
Apr. 4  A Skull / Meninges / Spinal n. 7, 13 
Apr. 6 Quiz 10 P Urinary System 24 
Apr. 7  LAB LAB – Skull & Spinal Cord  

Apr. 11  A Cranial nn. / Head & neck circulation 14, 20 
Apr. 13 Quiz 11 P Endocrine System 17 
Apr. 14  LAB LAB – Brain  
Apr. 18  P   Sensory & Motor Systems  15 
Apr. 20   Review  
Apr. 21   ** Final **  
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BME 3702: Measurement and Instrumentation 

Au 2019 

Course Description: 

 

Engineering fundamentals and hands-on experiments for measuring and interpreting data from living systems; 

Analysis of signals generated by bioelectrical potentials; Interpretation of bioelectrical signals to human 

physiology and functions. 

 

Level: UG 

 

Semester Offered: AU and SP 

 

Credits: 2 

 

Prerequisites: BME 2000, EEOB 3510, Anatomy 2220, and Stat 3460, or permission of the instructors. 

 

Lecture:    Mondays 11:30 am – 12:25 pm @ Smith Lab 2150 

Lab:     Section 1: Wednesday, 10:20 am – 12:35 pm @ Bevis Hall 048  

Section 2: Wednesday, 1:45 pm – 3:55 pm @ Bevis Hall 048   

GTA Open Lab Hours:  TBD 

       

Course Instructor:  

Professor Alexis Ortiz-Rosario    

Office: 408 Bevis Hall 

Email: ortiz-rosario.1@osu.edu 

Office phone: 614-688-1776 

 

Lab Supervisor:  

Ben Jones 

Office: 410 Bevis Hall  

Email: jones.182@osu.edu 

Office phone:  614-688-1331 

 

Graduate Teaching Assistants:  

Alexis Burns.829@buckeyemail.osu.edu 

Collin Dunlap.329@buckeyemail.osu.edu 

 

 

Course Objectives:  

1. Students will be able to properly measure biopotentials from human body (d).  

2. Students will be able to analyze biopotentials measured from human body, apply knowledge of physiology, 

engineering and mathematics to interpret the data (1, a, b, c, d).  

3. Students in teams will be able to independently design and conduct experiments to investigate biopotential-

related questions by measuring data from human subjects, and apply principles of scientific investigation to 

interpret the data. (5, 6, c, d) 

 

mailto:ortiz-rosario.1@osu.edu
mailto:jones.182@osu.edu
mailto:Burns.829@buckeyemail.osu.edu
mailto:Dunlap.329@buckeyemail.osu.edu
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Relationship to ABET Program Objectives (1 – 7 and a - d): 

(1) An ability to identify, formulate, and solve complex engineering problems by applying principles of 

engineering, science, and mathematics. 

(5) An ability to function effectively on a team whose members together provide leadership, create a 

collaborative and inclusive environment, establish goals, plan tasks, and meet objectives 

(6) An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use 

engineering judgment to draw conclusions.  

  

 

Required Textbook:  

 

None. (Reading materials and lab instructions will be posted on Carmen. We will use several chapters from an 

e-book you can access from OSU library: Measurement and Instrumentation: Theory and Application; Alan S 

Morris; Reza Langari; Waltham, MA: Academic Press, ©2012.) 

 

Grading: 

 

Online quizzes 20% 

Pre-lab assignments 10% 

Post-lab assignments 25% 

Project 25% 

 Preparation 5% 

 Documentation 15% 

 Presentation 5% 

Participation and Peer Evaluation  10% 

Final exam 10% 

Final lab exam 10% 
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COURSE SCHEDULE 

 

WK DATE MODULE CLASS LAB 

PRE-LAB 

Due 

Monday 

POST-LAB 

Due 

Wednesday 

1 Aug 20 

Biopotentials 

(ONLINE) - Intro to 

bio signals;  

Biopac Basic tutorial; 

ECG I 
- - 

2 Aug 27 
Electrocardiogram 

(ECG) 
ECG II ECG 

 ECG 

analysis 

3 Sep 3 
(ONLINE) - 

Electromyogram 

(EMG) 

EMG II EMG 
 EMG 

analysis 

4 Sep 10 
Electroencephalogram 

(EEG) 
EEG II EEG  

 EEG 

analysis 

5 Sep 17 

Circuits 

Electrical components 

& RC circuit 
Tutorials; Resistors  Resistors 

 Resistors 

analysis 

6 Sep 24 Analog Filters Passive Filters 
Passive 

Filter 

 Low pass 

filter analysis 

7 Oct 1 Amplifiers 
Amplification and  

Active Filters 
Inv. Op 

Amp 

Inv. Op Amp 

Analysis 

8 Oct 8 Advanced Circuits Instrumentation Amp 
Inst. Op 

Amp 

Inst. Op 

Amp 

Analysis 

9 Oct 15 

Project  

Project Formulation 
Biopac Pro Tutorial; 

Prelim Testing 
Project 

Proposal 
- 

10 Oct 22 
Measurement 

uncertainty 
PRACTICAL 

Project 

Video 

Pitch 

Report: 

Abstract 

11 Oct 29 Statistics Review I 
Experimental Design 

& Testing 

Prelim 

Project 

data 

analysis 

Report: 

Introduction 

12 Nov 5 

Signal 

Processing 

Statistics Review II Data Collection - 
Report: 

Methods 

13 Nov 12 
(ONLINE) - Intro to 

Fourier 
Data Collection - - 

14 Nov 19 Fourier Continued NO LAB - - 

15 Nov 26 Advanced Fourier 
Optional: Data 

Collection/Analysis 
- - 

16 Dec 3 
PROJECT 

PRESENTATIONS 

PROJECT 

PRESENTATIONS 
  

  

17 Dec 10 FINAL REPORT 
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POLICIES AND PROCEDURES  

 

Carmen website: Course material, assignments, and announcements are posted in Carmen. Check periodically.   

 

Quizzes. A total of 10 quizzes will be given. Quizzes are lecture related. No make-up quizzes will be given. 

 

Pre-lab Assignments. Pre-labs are due prior to each lab. These must be done individually and are due Monday 

11:59pm of the week for which they are assigned. Late or hardcopies will not be accepted. Must submit through 

Carmen.   

 

Post-lab Assignments. Each team member must individually submit a post-lab assignment which are due by 

Wednesday 10:00 am of the next week. Late or hardcopies will not be accepted. Must submit through Carmen.   

 

Project reports. Project-related documents will be submitted as a group. The project will run in a slightly 

different schedule so pay attention to Carmen.     

 

Late assignments. Assignments will not be accepted after the due date. Only exceptions are excusable 

circumstances (e.g. Sickness, family emergency, or other uncontrollable situations), seek instructor’s approval 

prior to due date.  

 

Grading. TA’s make the decisions on grading. Discuss with them first, instructor will provide final decision if 

it cannot be resolved by the TA.  

 

Final course grade. A weighted average grade will be calculated following the guidelines given in the first 

page.  

 

Letter A  A- B+ B  B- C+ C C- D+ D E 

Points > 93 > 90 > 87 > 83 > 80 > 77 > 73 > 70 > 67 > 60 < 60 

 

ADDENDUM 

 

Disabilities: Students with disabilities that have been certified by the Office for Disability Services will be 

appropriately accommodated and should inform the instructor as soon as possible of their needs. The Office for 

Disability Services is located in 098 Baker Hall, 113 W. 12th Avenue; telephone 292-3307, TDD 292-0901, 

VRS 429-1334; http://www.ods.ohio-state.edu/. 

 

Academic Integrity (Academic Misconduct): If instructors suspect that a student has committed academic 

misconduct in this course, they are obligated by University Rules to report their suspicions to the Committee 

on Academic Misconduct.  If COAM determines that you have violated the University’s Code of Student 

Conduct (i.e., committed academic misconduct), the sanctions for the misconduct could include a failing grade 

in this course and suspension or dismissal from the University. Academic Integrity LINK 

 

Sexual Harassment: Sexual harassment includes unwelcome sexual advances, requests for sexual favors, and 

other physical or verbal conduct of a sexual nature and is not tolerated at Ohio State.  For more information, 

including policy statements, FAQs and complaint forms see: Title IX LINK 

http://www.ods.ohio-state.edu/
https://oaa.osu.edu/academic-integrity-and-misconduct/student-misconduct
https://titleix.osu.edu/sidebar-resources/osu-policies/sexual-harassment-policy.html
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BME 3702: Measurement and Instrumentation 

Au 2019 

Course Description: 

 

Engineering fundamentals and hands-on experiments for measuring and interpreting data from living systems; 

Analysis of signals generated by bioelectrical potentials; Interpretation of bioelectrical signals to human 

physiology and functions. 

 

Level: UG 

 

Semester Offered: AU and SP 

 

Credits: 3 

 

Prerequisites: BME 2000, EEOB 3510, Anatomy 2220, and Stat 3460, or permission of the instructors. 

 

Lecture:    Mondays 11:30 am – 1:15 pm @ Smith Lab 2150 (+1 hr of class time) 

Lab:     Section 1: Wednesday, 10:20 am – 12:35 pm @ Bevis Hall 048  

Section 2: Wednesday, 1:45 pm – 3:55 pm @ Bevis Hall 048   

Office Hours:   Mondays 9:00 am – 10:00 am or by schedule.  

       

Course Instructor:  

Professor Alexis Ortiz-Rosario    

Office: 408 Bevis Hall 

Email: ortiz-rosario.1@osu.edu 

Office phone: 614-688-1776 

 

Lab Supervisor:  

Ben Jones 

Office: 410 Bevis Hall  

Email: jones.182@osu.edu 

Office phone:  614-688-1331 

 

Graduate Teaching Assistants:  

Alexis Burns.829@buckeyemail.osu.edu 

Collin Dunlap.329@buckeyemail.osu.edu 

 

Course Objectives:  

1. Students will be able to properly measure biopotentials from human body (d).  

2. Students will be able to analyze biopotentials measured from human body, apply knowledge of physiology, 

engineering and mathematics to interpret the data (1, a, b, d).  

3. Students in teams will be able to independently design and conduct experiments to investigate biopotential-

related questions by measuring data from human subjects, and apply principles of scientific investigation to 

interpret the data. (5, 6, d) 

 

 

mailto:ortiz-rosario.1@osu.edu
mailto:jones.182@osu.edu
mailto:Burns.829@buckeyemail.osu.edu
mailto:Dunlap.329@buckeyemail.osu.edu
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Relationship to ABET Program Objectives (1 – 7 and a - d): 

(1) An ability to identify, formulate, and solve complex engineering problems by applying principles of 

engineering, science, and mathematics. 

(5) An ability to function effectively on a team whose members together provide leadership, create a 

collaborative and inclusive environment, establish goals, plan tasks, and meet objectives 

(6) An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use 

engineering judgment to draw conclusions.  

 

Biomedical-specific Program Criterions 

(a) Applying principles of engineering, biology, human physiology, chemistry, calculus-based physics, 

mathematics (through differential equations) and statistics; 

(b) Solving bio/biomedical engineering problems, including those associated with the interaction between living 

and non-living systems; 

(d) Making measurements on and interpreting data from living systems.  

 

Required Textbook:  

None. (Reading materials and lab instructions will be on Carmen.) 

 

Grading: 

Online quizzes 5% 

In-class assignments 5% 

Pre-lab assignments 10% 

Post-lab assignments 25% 

Project 35% 

 Preparation 10% 

 Documentation 15% 

 Presentation 10% 

Participation and Attendance 5% 

Peer Evaluations 5% 

Lab Practical Exam 10% 
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COURSE SCHEDULE 

W MODULE CLASS 

IN-CLASS 

LAB 

PRE-LAB POST-LAB 

Due Friday Due Monday 
Due following 

Wednesday 

1 

Biopotentials 

Intro to bio signals   T-test Biopac Tutorial;  ECG I - - 

2 Electrocardiography ANOVA ECG II ECG  ECG analysis 

3 Electromyography 
Repeated Measures 

ANOVA 
EMG II EMG  EMG analysis 

4 Electroencephalography Regression EEG II EEG   EEG analysis 

5 

Circuits 

Circuit Components Theoretical Circuit Resistors  Resistors  Resistors analysis 

6 Analog Filters Filter Derivation Passive Filters Passive Filter 
 Low pass filter 

analysis 

7 Amplifiers Amplifier Derivation 
Amplification and  Active 

Filters 
Inv. Op Amp 

Inv. Op Amp 

Analysis 

8 Advanced Circuits Circuit Builds 
Instrumentation 

Amplifiers 
Inst. Op Amp 

Inst. Op Amp 

Analysis 

9 

Project  

Project Formulation Experimental Setup 
Biopac Pro Tutorial; 

Preliminary Testing 
Project Proposal - 

10 Design of Experiments Stat. Design of Exp. PRACTICAL - - 

11 Statistics Review I In-class tests (t-test) 
Experimental Design & 

Testing 

Project Video 

Pitch 
Report: Abstract 

12 Statistics Review II In-class tests (ANOVA) Data Collection 
Prelim Project 

data analysis 
Report: Introduction 

13 Applied Statistics Entire Dataset Analysis Data Collection - Report: Methods 

14 
Signal 

Processing 

Intro to Fourier Fourier Derivation NO LAB - - 

15 Fourier Continued Statistics in Fourier 
Optional: Data 

Collection/Analysis 
- - 

16 PROJECT PRESENTATIONS  

17 FINAL REPORT 
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POLICIES AND PROCEDURES 

 

Carmen website: Course material, assignments, and announcements are posted in Carmen. Check periodically.   

 

Quizzes. A total of 10 quizzes will be given. Quizzes are lecture related. No make-up quizzes will be given. 

 

Pre-lab Assignments. Pre-labs are due prior to each lab. These must be done individually and are due Monday 

11:59pm of the week for which they are assigned. Late or hardcopies will not be accepted. Must submit through 

Carmen.   

 

Post-lab Assignments. Each team member must individually submit a post-lab assignment that are due by 

Wednesday 10:00 am of the next week. Late or hardcopies will not be accepted. Must submit through Carmen.   

 

Project reports. Project-related documents will be submitted as a group. The project will run in a slightly 

different schedule so pay attention to Carmen.     

 

Late assignments. Assignments will not be accepted after the due date. Only exceptions are excusable 

circumstances (e.g. Sickness, family emergency, or other uncontrollable situations), seek instructor’s approval 

prior to due date.  

 

Grading. TA’s make the decisions on grading. Discuss with them first, instructor will provide final decision if it 

cannot be resolved by the TA.  

 

Final course grade. A weighted average grade will be calculated following the guidelines given in the first page.  

 

Letter A  A- B+ B  B- C+ C C- D+ D E 

Points > 93 > 90 > 87 > 83 > 80 > 77 > 73 > 70 > 67 > 60 < 60 

 

ADDENDUM 

 

Disabilities: Students with disabilities that have been certified by the Office for Disability Services will be 

appropriately accommodated and should inform the instructor as soon as possible of their needs. The Office for 

Disability Services is located in 098 Baker Hall, 113 W. 12th Avenue; telephone 292-3307, TDD 292-0901, 

VRS 429-1334; http://www.ods.ohio-state.edu/. 

 

Academic Integrity (Academic Misconduct): If instructors suspect that a student has committed academic 

misconduct in this course, they are obligated by University Rules to report their suspicions to the Committee 

on Academic Misconduct.  If COAM determines that you have violated the University’s Code of Student 

Conduct (i.e., committed academic misconduct), the sanctions for the misconduct could include a failing grade 

in this course and suspension or dismissal from the University. Academic Integrity LINK 

 

Sexual Harassment: Sexual harassment includes unwelcome sexual advances, requests for sexual favors, and 

other physical or verbal conduct of a sexual nature and is not tolerated at Ohio State.  For more information, 

including policy statements, FAQs and complaint forms see: Title IX LINK 

http://www.ods.ohio-state.edu/
https://oaa.osu.edu/academic-integrity-and-misconduct/student-misconduct
https://titleix.osu.edu/sidebar-resources/osu-policies/sexual-harassment-policy.html
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BIOMEDE 3701 (Approved): Biomedical Engineering Domain Lab

Course Description
Laboratory course for Biomedical Engineering majors. Biomedical laboratory skills, as well as designing, 
performing and analyzing experiments, documentation, and technical communication skills are developed in 
this course.

Transcript Abbreviation: BME Domain Lab
Grading Plan: Letter Grade
Course Deliveries: Classroom
Course Levels: Undergrad
Student Ranks: Junior
Course Offerings: Autumn, Spring
Flex Scheduled Course: Always
Course Frequency: Every Year
Course Length: 14 Week
Credits: 2.0
Repeatable: No
Time Distribution: 2.0 hr Lab
Expected out-of-class hours per week: 4.0
Graded Component: Laboratory
Credit by Examination: No
Admission Condition: No
Off Campus: Never
Campus Locations: Columbus
Prerequisites and Co-requisites: 2000 and STAT 3450; or permission of instructor
Exclusions: 4711, 4712, 4713, 4714, 4715, 4716
Cross-Listings: 

Course Rationale: This course combines the three lab courses that were one-half credit each (BME 471X). 

This full semester course works better than a 2 week module.

The course is required for this unit's degrees, majors, and/or minors: Yes
The course is a GEC: No
The course is an elective (for this or other units) or is a service course for other units: No

Subject/CIP Code: 14.0501
Subsidy Level: Baccalaureate Course

Programs
 

General Information
 

Abbreviation Description

BIOMEDE Biomedical Engineering



Course Goals
 

Course Topics
 

Representative Assignments
 

Grades
 

ABET-EAC Criterion 3 Outcomes
 

The course is a lab course that teaches all BME Domains, and includes the following components:
1. Hands-on experience: Students will be trained to use a variety of characterization and analytical instruments.
2. Technical communication: A written report of experimental results will be prepared. 
3. Modeling/Simulation: Students will use computer programming (i.e. MATLAB)to solve for a problem similar to the hypothesis 
they are testing.
4. Creativity: The class will include opportunities for students to generate testable hypotheses and variables for evaluation and 
analysis.

Students will be able to integrate principles of a particular Domain to design and conduct experiments.(a)

Students will be able to analyze and interpret data to draw appropriate conclusions (6, b)

Students will be able to collaborate on a team to generate a lab notebook that meets documentation standards(3)

Students will be able to communicate lab experiments and findings through technical writing (3)

Topic Lec Rec Lab Cli IS Sem FE Wor

Lab-based experiences in Bioimaging, Biotransport, 
Biomechanics, Biomaterials, Cell and Tissue Engineering, 
and Micro/nanotechnology

2.0

Bioimaging: Ultrasound lab; Properties and filtering of light.

Biotransport - Fluid and mass (nanoparticle) analysis

Biomaterials - surface energy and protein adsorption

Biomechanics - natural and synthetic material stress-strain analysis

Cell and Tissue Engineering - Cell culture and behavior

Micro/nanotechnology - microdevice manufacturing and analysis

Aspect Percent

Lab reports 100%

Course Contribution College Outcome

a An ability to apply knowledge of mathematics, science, and engineering.

** b An ability to design and conduct experiments, as well as to analyze and interpret data.

c An ability to design a system, component, or process to meet desired needs.

d An ability to function on multi-disciplinary teams.

e An ability to identify, formulate, and solve engineering problems.

f An understanding of professional and ethical responsibility.

** g An ability to communicate effectively.

h The broad education necessary to understand the impact of engineering solutions in a global and 
societal context.

i A recognition of the need for, and an ability to engage in life-long learning.



BIOMEDE ABET-EAC Criterion 9 Program Criteria Outcomes
 

Prepared by: Mark Ruegsegger

Course Contribution College OutcomeCourse Contribution College Outcome

j A knowledge of contemporary issues.

k An ability to use the techniques, skills, and modern engineering tools necessary for engineering 
practice.

Course Contribution Program Outcome

* l An understanding of biology and physiology, and the capability to apply advanced
mathematics (including differential equations and statistics), science, and engineering to solve 
the problems at the interface of engineering and biology

* m The ability to make measurements on and interpret data from living systems,
addressing the problems associated with the interaction between living and non-living materials 
and systems
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Injury Biomechanics Research Center 

2063 Graves Hall 
333 West 10th Ave. 

Columbus, OH 43210 

http://ibrc.osu.edu  

 
 
Mark Ruegsegger, PhD 
Chair, Undergraduate Studies 
Department of Biomedical Engineering 
The Ohio State University 
 

January 11, 2019 
 
Dr Ruegsegger –  
 
I wanted to take a moment to thank you for discussing with me the proposed changes to 
the Biomedical Engineering (BME) curriculum that are being considered.  I have really 
enjoyed teaching Anatomy 2220 to this group of undergraduate students.  I have learned 
a lot about the course since the program was started and I agree it is a great time to 
make improvements to the class.   
 
I am in favor of changing the credit hours for Anatomy 2220 from 4 down to 3 in the new 
curriculum.  I am also in favor of altering the content to better match the goals of the 
program.  I look forward to working with you over the next few months to solidify these 
changes.   
 
 
 
 
Sincerely, 
 
 
John H. Bolte IV, PhD 
Professor 
Director – Injury Biomechanics Research Center 

http://ibrc.osu.edu/


 
 
 
 
 
 
 
 
 
 
 
 
 

 

College of Arts and Sciences 
Department of Mathematics 

 
 

100 Math Tower 
231 W 18th Avenue 

Columbus, OH 43210-1174 
 

614-292-4975  Phone 
614-292-1479  Fax 

 
Math.osu.edu 

 
January 8, 2019 
 
Dear Mark, 
 
Please accept this letter in support of the curriculum changes proposed for the Biomedical 
Engineering program that were communicated to the Department of Mathematics in mid-
December, 2019. Specifically, the Department of Mathematics supports the change in the 
required math sequence from Math 1151, 1172, 2177 to Math 1151, 1172, 2173, 2174. It is 
our belief that this latter sequence will provide a more solid and in-depth background in the 
mathematical concepts covered and lead to better outcomes, including student retention.  
 
We would be very happy to provide support for this change as necessary. Moreover, the 
Department of Mathematics will work to support the resulting change in student 
enrollments.  
 
Sincerely, 

 
William J. Husen, Ph.D. 
Director of Undergraduate Instruction 



Department of Statistics

404 Cockins Hall
1958 Neil Avenue

Columbus, OH 43210-1247
Phone (614) 292-2866

Fax (614) 292-2096

January 14, 2019

Dear Dr. Ruegsegger,

I am writing to provide our support for the proposed curriculum change in the
Biomedical Engineering program that STAT 3460 requirement (3 credit hours) is
to be replaced with STAT 3450 (2 credit hours) and the extra credit hour is to be
used for expanding Bioinstrumentation course in your program for more training
in analyzing biomedical data.

We understand that the change has been prompted in part by our decision to o↵er
STAT 3460 once a year in the Autumn due to the shortage of teaching sta↵ and
relatively small size of the course compared to other service courses. We appreciate
the conversations led by Dr. Ortiz-Rosario from Biomedical Engineering regarding
this issue so far and thank you for letting us know the decision. We support the
proposed change. If you have any additional questions, feel free to contact us.

Sincerely,

Yoonkyung Lee
Professor of Statistics
Professor of Computer Science
and Engineering
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