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Ohio Transfer Module: 
Ohio Transfer Module (OTM) Requirements: 36-40 semester hours / 54-60 quarter hours. Students should select courses within the OTM that complement the selected 

major and meet any specific general education requirements.  Students are encouraged to complete the OTM to ensure maximum transferability and application of credit. 

Required Disciplines Minimum Required Hours Recommended Courses 

                 Area I. 

                 Area II. 

                  

                 Area III. 

                 Area IV. 

                 Area V. 

English Composition 

Mathematics 

 

Arts & Humanities 

Social Sciences 

Natural & Physical Science 

3 sem. / 5-6 qtr. 

3 sem. / 3 qtr. 

 

6 sem. / 9 qtr. 

6 sem. / 9 qtr. 

6 sem. / 9 qtr. 

 

Full year sequence of Calculus I & II for Science/Engineering 

Majors 

 

 

College Physics I & II (Calculus-based),  Biology I w/lab for 

Science and Engineering Majors 

Additional courses beyond the minimum required hours, from any of the disciplines listed above, will count toward the completion of the OTM (36-40 semester hours or 

54-60 quarter hours).   

Advising Note:     Students should consult with receiving institution to ensure courses are completed in proper sequence. 

Students wanting cooperative education programs should consult with target institution as soon as possible. 

Major Courses– Hours/courses listed below that count toward the major or pre-major requirements. 

      a.  Introduction to Engineering  – OES001 Credits: 1 semester hours / 2 quarter hours 

Advising Notes:  

      b.  General Chemistry I and II (full-year sequence) w/ lab  – 

OSC008 AND OSC009 OR OSC023 

Credits: 8 – 10 semester hours / 12 – 15 quarter hours 

 Advising Notes: Courses should include lab for Science and Engineering Majors 

Transfer Assurance Guides Total Guaranteed Credits (Range)    

• Ohio Transfer Module 36 – 40 sem. 54 – 60 qtr. 

•••• Pre-major / Major   0 – 9 to 11 sem. 0 –  14 to 17 qtr. 

Institutional Requirements:  For entrance and graduation, a transfer student must meet all institutional requirements which would 

include, but may not be limited to: minimum grade point average, residency requirements, upper division credits attained, minimum 

grades in specific courses, performance requirements (ex. dance, music) and other requirements of native students from the same 

institution.
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OES001 - INTRODUCTION TO ENGINEERING  

1 Semester Hour/2 Quarter Hours 

 

Related TAGs: Aerospace, Agriculture, Civil, Mechanical Engineering, Biomedical Engineering, Chemical Engineering, 

Computer/Electrical Engineering,  Industrial Engineering 

 

Outcomes marked with an asterisk are essential and must be taught.* 

1. Be able to understand and solve open-ended problems related to engineering.* 

2. Develop hand-on skills related to applications of engineering.* 

3. Be able to function on a team in an academic environment.* 

4. Have knowledge of various disciplinary and career areas within engineering.* 

5. Ethics in engineering practice 

6. Introduction to computer tools for engineering analysis and design 

 

 

Example Courses:   

ENG 181, Introduction to Engineering I, at Ohio State University 

ESC 120, Introduction to Engineering Design, at Cleveland State University 

20ENFD100, Introduction to Engineering, plus disciplinary courses at the University of Cincinnati 

EGR 190, Fundamentals of Engineering I, at Wright State University 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Transfer Assurance Guide: Bioengineering, Biomedical Engineering - January 24, 2005 ver2 

 

OSC023 – FULL YEAR SEQUENCE OF GENERAL CHEMISTRY I & II W/ LAB FOR THE MAJOR 

8-10 Semester Hours/12-15 Quarter Hours 

 

This is a combination of OSC008 and OSC009, General Chemistry I & II, with outcomes listed below: 

 

OSC008 - GENERAL CHEMISTRY I (w/lab)  

4-5 Semester Hours/6-8 Quarter Hours 

Prerequisites:  Proficiency with algebra 

Suggested Textbook Topics:  Lecture to include a standard modern general chemistry text designed for a full year sequence of 

general chemistry for science majors. 

 

Related TAGs: Biology, Bioengineering, Chemical Engineering, Chemistry, Geology, Physics 

 

Note:  These outcomes were aligned with the American Chemical Society (ACS) recommendations in mind. 

 

 

Students must be proficient in all of the following core competencies: 

1. Significant figures 

2. Fundamental structures of atoms and molecules: introduction to quantum mechanics, atomic orbitals 

3. Principles of ionic, covalent and metallic bonding; including Lewis structures, valence bond and molecular orbital theories of 

bonding 

4. Mole concept, stoichiometry, and the laws of composition 

5. Acids and bases, oxidation-reduction chemistry, and solutions 

6. Thermochemistry 

7. Classification of elements, including periodicity 

8. Students should have been exposed to a variety of applications of chemistry in society 

9. Students must have developed sufficiently strong analytical and interpretative skills to effectively apply algebraic methods to 

solve problems 

10. In a general chemistry laboratory, the student should have been exposed to a broad range of chemical laboratory experiences 

which build on topics covered in the corresponding lecture course, and which develop (1) analytical and preparative skills (2) 

the ability to effectively collect, analyze and report data.  Students should understand safe laboratory practice. 

 

OSC009 - GENERAL CHEMISTRY II (w/lab)  

4-5 Semester Hours/6-8 Quarter Hours 

Prerequisites:  General Chemistry I 
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Suggested Textbook Topics:  Lecture to include a standard modern general chemistry text designed for a full year sequence of 

general chemistry for science majors. 

 

Note:  These outcomes were aligned with the American Chemical Society (ACS) recommendations in mind. 

 

Related TAGs: Biology, Bioengineering, Chemical Engineering, Chemistry, Geology 

 

Students must be proficient in all of the following core competencies: 

1. Intermolecular forces and phase changes 

2. Solutions and colligative properties 

3. Chemical kinetics 

4. Chemical equilibrium 

5. Acid-base equilibria 

6. Thermodynamics (including entropy and free energy) 

7. Electrochemistry 

8. Descriptive chemistry, including chemical properties and classification of the elements, periodic patterns of reactivity 

9. Students should have been exposed to a variety of applications of chemistry in society 

10. Students must have continued to develop strong analytical and interpretive skills to effectively apply algebraic methods to 

solve chemical problems. 

11. In a general chemistry laboratory, the student should have been exposed to a broad range of chemical laboratory experiences 

which build on topics covered in the corresponding lecture course, and which develop (1) analytical and preparative skills (2) 

the ability to effectively collect, analyze and report data.  Students should understand safe laboratory practice. 
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OMT017 – CALCULUS I & II SEQUENCE 

8-10 Semester Hours/15 Quarter Hours 

 

Related TAGs: Aerospace, Agriculture, Civil, Mechanical Engineering, Bioengineering, Chemical Engineering, Chemistry, Electrical 

Engineering, Industrial Engineering, Mathematics, Physics 

 

This sequence OAN is a combination of the outcomes in OMT005 and OMT006 

 

OMT005 -CALCULUS I   

4-5 Semester Hours/8-10 Quarter Hours 

 

Related TAGs: AACM Engineering, Biology, Bioengineering, Chemical Engineering, Chemistry, Economics, Electrical Engineering 

Industrial Engineering, Math, Physics 

 

The successful Calculus I student should be able to: 

 

1. Determine the existence of, estimate numerically and graphically and find analytically the limits of functions. 

2. Determine the continuity of functions at a point or on intervals and to distinguish between the types of discontinuities at a 

point. 

3. Recognize and determine infinite limits and the relationship to vertical asymptotes. 

4. Determine the derivative of a function using the limit definition and derivative theorems and to understand the correlation of 

the derivative to finding tangent lines to a graph, finding the slope of a graph at a point and finding the rate of change of a 

dependent variable with respect to an independent variable. 

5. Demonstrate the ability to determine the derivative and higher order derivatives of a function explicitly and implicitly and to 

solve related rates problems. 

6. Determine absolute extrema on a closed interval for continuous functions and to use the first and second derivates to analyze 

and sketch the graph of a function, including determining intervals on which the graph is increasing, decreasing, constant, 

concave up or concave down and any relative extrema or inflection points. 

7. Recognize and determine limits at infinity and the relationship to horizontal asymptotes. 

8. Determine when the Mean Value Theorem can be applied and use it to solve theoretical and applied problems. 

9. Solve applied optimization problems. 

10. Use differentials and linear approximations to analyze applied problems. 

11. Demonstrate the ability to determine indefinite and definite integrals, use definite integrals to find areas of planar regions, use 

the Fundamental Theorems of Calculus, and integrate by substitution. 
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12. Apply the competencies above to a wide range of functions, including polynomial, rational, algebraic, trigonometric, inverse 

trigonometric, exponential, logarithmic, hyperbolic and inverse hyperbolic. 

 

OMT006 - CALCULUS II  

4-5 Semester Hours/8-10 Quarter Hours 

 

Related TAGs: Aerospace, Agriculture, Civil, Mechanical Engineering, Bioengineering, Chemical Engineering, Chemistry, Electrical 

Engineering, Industrial Engineering, Mathematics, Physics 

 

The successful Calculus II student should be able to: 

 

13. Use antiderivatives to evaluate definite integrals, including applications such as determining area, volume of solids of 

revolution, arc length, area of surfaces of revolution, centroids, work, and fluid forces. 

14. Approximate a definite integral by the Trapezoidal Rule and Simpson’s Rule. 

15. Employ a variety of integration techniques to evaluate special types of integrals, including integration by parts, trigonometric 

integrals and substitutions, and partial fraction decomposition. 

16. Evaluate limits that result in indeterminate forms, including the application of L’Hôpital’s Rule to evaluate certain types of 

indeterminate forms. 

17. Evaluate improper integrals, including integrals over infinite intervals, as well as integrals in which the integrand becomes 

infinite within the interval of integration. 

18. Find, graph, and apply the equations of conics, including conics where the principal axes are not parallel to the coordinate 

axes. 

19. Determine whether a sequence or series converges or diverges. 

20. Determine the sum of convergent geometric series. 

21. Find the nth Taylor polynomial at a specified center for a function. 

22. Find, differentiate and integrate a power series for a function. 

23. Analyze curves given parametrically (e.g., eliminate the parameter and differentiate parametric equations). 

24. Graph polar equations and find the area of polar regions. 

25. Perform vector operations in the plane and space. 

26. Calculate and apply the dot and cross product of vectors. 
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OSC022  - COLLEGE PHYSICS SEQUENCE  

8-10 Semester Hours/12-15 Quarter Hours 

 

This is a combination of OSC016 and OSC017, Calculus-based Physics I and II. 

 

 

OSC016 - PHYSICS I – CALCULUS BASED PHYSICS FOR THE MAJOR (W/LABS)  

4-5 Semester Hours/8-10 Quarter Hours 

Co-requisites: Calculus I. 

 

Related TAGs: Bioengineering, Biology, Chemistry, Computer/Electrical Engineering, Geology, Industrial Engineering, Math, 

Physics 

  
Understanding and/application of the following topics using calculus concepts and methods where appropriate: 

1. Kinematics – one and two dimensional 

2. Vectors – vector Arithmetic 

3. Force and Newton’s Laws of Motion 

4. Work, Energy, Conservation of Energy 

5. Linear momentum 

6. Collisions 

7. Rotational kinematics and dynamics 

8. Angular momentum and rotational energy 

9. Simple harmonic motion  

10. Waves and sound 

11. Solid and fluid properties 

12. Heat and thermodynamics 

13. Kinetic theory of gases 

 

 

OSC017 - PHYSICS II – CALCULUS BASED PHYSICS FOR THE MAJOR (W/LABS)  

4-5 Semester Hours/8-10 Quarter Hours 

 

Related TAGs: Bioengineering, Chemistry, Computer/Electrical Engineering, Industrial Engineering, Math, Physics 

 

 



 

Transfer Assurance Guide: Bioengineering, Biomedical Engineering - January 24, 2005 ver2 

 

14. Electric field, potential, forces  

15. Current, magnetic field integration over continuous charge/current distribution 

16. Quantum physics 

17. Atomic physics 

18. Nuclear physics 

19. Induction and Inductance 

20. Resistance 

21. Capacitance 

22. Basic circuit analysis 

23. Electric power 

24. Energy stored fields 

25. EMF 

26. Electromagnetic waves 

27. Gauss Law 

28. Kirchhoff’s Law 

29. R-L-C circuits 

30. Ampere’s Law 

31. Faraday’s Law 

32. Conductivity 

33. Geometric optics 

34. Diffraction 

35. Interference 

36. Polarization 
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OSC003 – BIOLOGY I 

4-5 Semester Hours/6-8 Quarter Hours 

 

Related TAGs: Biology, Bioengineering  

 

This course explores general biological problems and processes as they are experienced by all living organisms: the chemistry and 

energetics of life, molecular genetics, cell reproduction, evolution and ecology.  The course includes a required laboratory; topics of 

the lab align to the course. 

 

Scientific theory 

1. Illustrate the scientific method through analysis of major biological discoveries. 

2. Characterize the scientific method and its limitations in the search for answers to biological questions. 

 

Life processes in living systems including organization of matter and energy 

3. Demonstrate understanding of basic atomic structure and how atoms combine to form molecules. 

4. Understand that the characteristics of life result from unique combinations that occur among a relatively small number of 

common atoms. 

5. Understand the unique properties of the carbon atom, why it is important to life and the basic ways in which organic 

molecules are constructed.    

6. Know the basic chemical and physical properties of water and how they facilitate processes essential for life. 

7. Know the basic structural characteristics and biological importance of carbohydrates, lipids, proteins and nucleic acids.  

8. Apply chemical principles to the analysis of structure and function of biological macromolecules. 

9. Understand the relationship of chemical processes to the cellular processes of life. 

 

Principles of biological evolution (Covered as part of Biology I or II) 

10. Understand and describe the evidence for evolution. 

11. Identify the evolutionary processes that lead to adaptation and biological diversity. 

 

General concepts of genetics and heredity  

12. Recognize that unity and diversity of life on earth are a result of genetic inheritance through DNA and evolution by natural 

selection. 

13. Understand DNA and its role in heredity, and how information from DNA is expressed in cells, and ultimately, the 

organism. 

14. Compare mechanisms of regulation of gene expression. 

15. Understand the structure, function and reproduction of cells, including viruses and microorganisms. 
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16. Understand the major steps in a typical eukaryote cell cycle including the details of mitosis and cytokinesis. 

17. Understand the stages of meiosis, their significance, and how meiosis relates to sexual life cycles. 

18. Understand different types of mutations and their effects on gene products and on phenotype. 

19. Understand the basic principles of development. 

 

Regulation of biological systems including homeostatic mechanisms 

20. Understand that cells have evolved elaborate mechanisms for communicating and coordinating their functions in a living 

organism. 

21. Recognize that regulatory mechanisms ensure balance in living systems and that organisms interact continuously with their 

environments; compare regulatory mechanisms within and across species 

22. Apply knowledge of cellular regulatory mechanisms to explanations of aberrant cell behavior. 

 

Bioenergetics including major biochemical pathways 

23. Understand that living organisms harvest energy by breaking the chemical bonds of organic molecules through sequences 

of enzyme mediated reactions. 

24. Understand the process of energy transfer from its source (the sun) through biological systems. 

25. Understand the overall organization of the chemical pathways involved in cellular respiration and fermentation and how 

these pathways accomplish the processing of energy. 

26. Understand current models of cell membrane structure and function. 

27. Understand the overall organization of the chemical pathways involved in photosynthesis and how these pathways 

accomplish the conversion of light energy into chemical bond energy. 

 

Historical development and perspectives in biology (Possible continuation and integration over Biology I&II.  The degree and manner 

by which this addressed is an institutional decision.) 

28. Understand historical developments and perspectives in biology, including contributions of significant figures and 

underrepresented groups, and the evolution of theories in biology. 

 

How to design, conduct, and report research in biology (Possible continuation and integration over Biology I&II.  The degree and 

manner by which this addressed is an institutional decision.) 

29. Document the solution to scientific problems through collection and analysis of experimental data and the preparation of 

scientific reports. 

30. Collect, organize, analyze, interpret, and present quantitative and qualitative data and incorporate them into the broader 

context of biological knowledge. 
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Applications of biology and biotechnology in society, business, industry, and health fields (Possible continuation and integration over 

Biology I & II.  The degree by which this addressed is an institutional decision.) 

31. Effectively use current research literature, online information, and information related to scientific and biological issues in 

the mass media. 

32. Understand the uses of recombinant DNA technologies and genomics. 

33. Integrate and relate knowledge learned from classroom with real life situations. 
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BIOENGINEERING, BIOMEDICAL ENGINEERING TAG – FACULTY PARTICIPANTS 

 

 

Faculty Institution 

Charles Onasch Bowling Green State University 

Burghart, James Cleveland State University 

Dick Bickerstaff Columbus State Community College 

Trent Gages Cuyahoga Community College 

Peter Ross Cuyahoga Community College 

Brown, David James A. Rhodes State College 

Paul Sampson Kent State University 

Donald Anthan Lakeland Community College 

Delisio, Diane Miami University 

Robert Speckert Miami University 

Dale Doty North Central State College 

Robert Gustafson Ohio State University 

Mark Durivage Owens Community College 

Nerur Satish Owens Community College 

Carl Hilgarth Shawnee State University 

Karen Blake Sinclair Community College 

Jana Lehman Sinclair Community College 

Terry Flum Southern State Community College 

Peter Kropp Stark State College of Tech 

Craig Stinchcomb Terra Community College 

Daniel Solarek University of Toledo 

Donald Laconi University of Akron 

Joseph Nevin University of Cincinnati 

Scott Segalewitz University of Dayton 

Brian Randolph University of Toledo 

Mark Nutter Washington State Community College 

Dean Hirschi Washington State Community College 

Linda Roesch Washington State Community College 

Sundaram Narayanan Wright State University 
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David Reynolds Wright State University 
Cynthia Hirtzel Youngstown State University 

Charles Singler  Youngstown State University 
 


