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RECOMMENDED ACTION OF THE EXECUTIVE DIRECTOR 
 

Approve the University of South Dakota’s proposal for a B.S. in Medical Biology as 
described in Attachment I. 

SOUTH DAKOTA BOARD OF REGENTS 
 

Full Board 
 

AGENDA ITEM: 17 – D  
 

              DATE: June 28-29, 2012 
  

****************************************************************************** 
 
SUBJECT: New Program: USD B.S. in Medical Biology 
 
 Executive Summary: The University of South Dakota requests authorization to offer a 
B.S. in Medical Biology. A B.S. in Medical Biology is within the statutory (SDCL 13-51-1) and 
Board policy missions of the University (Board Policy 1:10:1University of South Dakota). The 
proposal is provided as Attachment I. 
 
 The program will be supported with existing resources. USD does not request any new 
State resources or additional student fees to implement the program. The University does not 
request any exceptions to Board policy. 
 
 The program is designed to prepare students for admission to medical school and other 
healthcare professional programs including dentistry, physician assistant, physical therapy, and 
podiatry. The University’s proposal reflects national developments in medical education and 
changes in the Medical College Admissions Test (MCAT).  
 
1. Introduction 
 
 The University of South Dakota requests approval for a B.S. in Medical Biology. The 
proposal is provided as Attachment I. The program would prepare students for admission to 
healthcare professional programs and thus contribute to the healthcare workforce in South 
Dakota.  
 
2. University Mission and Related System Programs 
 

The statutory mission of the University of South Dakota is provided in SDCL 13-51-1: 
 
Designated as South Dakota’s liberal arts university, the university of South Dakota, 
established and located at Vermillion, in Clay county, shall be under the control of the 
board of regents and shall provide undergraduate and graduate programs of instruction 
in the liberal arts and sciences and professional education in business, education, fine 
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arts, law and medicine, and other courses or programs as the board of regents may 
determine. 
 
Board Policy 1:10:1 University of South Dakota Mission Statement offers associate, 

baccalaureate, first professional, and graduate degrees.  The Board approved an intent to plan at 
its May 2012 meeting. 
 
3. Estimated Enrollment and Projected Graduates 
 
  The University estimates that fall enrollments will increase from 75 in FY13 to 130 in 
FY16. The University projects 30 graduates in FY15 and 55 graduates in FY16. 
 
4. Board Strategic Goals, State Initiatives, and Workforce Development 
 
 The proposed B.S. in Medical Biology supports the system strategic goals (Policy 1:21) 
and State workforce initiatives: 
 

• Expand programs to meet workforce needs: The program will prepare students for 
admission to medical school, dental school, and other healthcare professional programs. 

• State Healthcare Workforce:  In 2012 the Legislature appropriated resources to increase 
the number of entering medical students from 52 to 56 each year and to increase the 
number entering physician assistant students from 20 to 25 each year. 

   
5. Board Policy 
 

The University of South Dakota does not request any exceptions to Board Policy. 
 
6. Off-Campus or Distance Delivery 
 

USD does not request authorization to deliver this program off-campus or by distance 
delivery. 
 
7. Budget and Resources 

 
The University of South Dakota does not request new state resources or new student fees 

to operate the program. The program would be supported with existing resources, reallocations 
due to student movement into the program, tuition revenue, and existing lab fees. 
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South Dakota Board of Regents 
New Undergraduate Degree Program 

 
University: The University of South Dakota 
Major: Medical Biology 
       Existing or New Major (s): New 
Degree: Bachelor of Science 
       Existing or New Degree (s): Existing 
Intended Term of Implementation  Fall 2012 
Proposed CIP code: 26.0102 (Biomedical Sciences, general) 
University Department  Biology 
University Division College of Arts & Sciences 
 
University Approval 
To the Board and the Executive Director: I certify that I have read this proposal, that I believe it 
to be accurate, and that it has been evaluated and approved as provided by university policy. 
 

James W. Abbott  April 2012 
President, The University of South Dakota  Date 

 
After approval by the President, a signed copy of the proposal should be transmitted to the 
Executive Director. Only after the Executive Director’s review should the proposal be posted on 
the university web site and the Board staff and the other universities notified of the URL. 
 
1.  What are the purposes of the proposed program? 
 
The University of South Dakota requests authorization to offer a Bachelor of Science in Medical 
Biology. The Medical Biology program is designed to prepare students for medical school and 
other healthcare professional programs such as dentistry, physician assistant, physical therapy, 
and podiatry. The curriculum reflects the changes in the Medical College Admission Test 
(MCAT) which will be introduced in 2015. The program will contribute to the healthcare 
workforce of South Dakota by preparing students for admission to post-bachelor’s healthcare 
degree programs. 
 
The proposal is the result of an innovative collaboration between the Sanford School of Medicine 
and the College of Arts and Sciences. The program will be administered by the Department of 
Biology in the College.  
 
The University does not request new State resources or new or increased student fees.  The 
program will be supported through redirection of existing resources and lab fee revenue. 
 
National Developments 
 
In June of 2009, the American Association of Medical Colleges (AAMC) and the Howard 
Hughes Medical Institute (HHMI) issued a white paper, Scientific Foundations for Future 



The University of South Dakota  ATTACHMENT I   4 
New Program: B.S. in Medical Biology 
 
 

USD BS Medical Biology May21  Printed: 2012-06-184:53 PM 

Physicians,1 that identifies both specific “competencies” in the sciences that students should 
have mastered by the time they enter medical school as well as competencies in the same topical 
areas that medical students should master before receiving their MD degree.   
 
In addition, the AAMC Behavioral and Social Sciences Foundations for Future Physicians panel 
recently released their report Behavioral and Social Sciences Foundations for Future Physicians 
(2011).2 
 
In light of these guidelines, and given that medical schools across the nation (including at USD) 
are expected to adopt them, USD is developing a pre-medical curriculum that will be more 
relevant in preparing tomorrow’s physicians and other health-care professionals for entry into 
graduate programs, while at the same time providing students with a broad background in the 
Biological Sciences. 
 
The proposed major in Medical Biology represents a roadmap for meeting the competencies 
recommended by the AAMC/HHMI reports (see below) for students entering doctoral-level 
programs in medicine. This degree program will also provide a broad background and excellent 
training in the biological sciences for students interested in pursuing graduate or professional 
degrees in health care, biotechnology, physiology, and cellular and molecular biology. 
 
Student Demand and Contribution to the South Dakota Healthcare Workforce 
 
The demand for physicians and other healthcare professionals is projected to increase in the 
future, so student demand for a B.S. program designed to prepare students for such professions 
should also increase in the future. For example, Health Guide USA projects that employment for 
physicians and employment in healthcare in general is expected to grow much faster than the 
average for all occupations, especially in rural or low income regions, such as much of South 
Dakota.3 Similarly, MDSearch.com projects that in the decade from 2008-2018 approximately 
26% of all new jobs in the United States will be in the healthcare industry, which amounts to a 
24% growth rate.4 
 
In 2012 the Legislature appropriated resources to increase the Sanford School of Medicine 
entering MD class size from 52 to 56 students. Other medical schools in the United States are 
also increasing class sizes. In addition, the demand for other health professionals requiring 
professional school training has also increased in recent years and will continue to increase in the 
future (see web sites above). Students interested in a variety of health careers are likely to be 
interested in the Medical Biology program because it will prepare them for admission to 
professional programs.  
 
 
 
                                                           
1 http://www.hhmi.org/grants/sffp.html  
2 https://www.aamc.org/download/271020/data/behavioralandsocialsciencefoundationsforfuturephysicians.pdf  
3 http://healthguideusa.org/careers/physician_job_outlook.htm 
4 http://www.mdsearch.com/physician-career-outlook 

http://www.hhmi.org/grants/sffp.html
https://www.aamc.org/download/271020/data/behavioralandsocialsciencefoundationsforfuturephysicians.pdf
http://healthguideusa.org/careers/physician_job_outlook.htm
http://www.mdsearch.com/physician-career-outlook
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University Mission and Priority 
 
The statutory mission of the University of South Dakota is provided in SDCL 13-57-1: 
 

Designated as South Dakota’s liberal arts university, the University of South Dakota, 
established and located at Vermillion, in Clay County, shall be under the control of the 
Board of Regents and shall provide undergraduate and graduate programs of instruction 
in the liberal arts and sciences and professional education in business, education, fine 
arts, law and medicine, and other courses or programs as the Board of Regents may 
determine. 

 
The mission is provided in BOR Policy 1:10:1, University of South Dakota Mission Statement: 
 

The legislature established The University of South Dakota as the liberal arts university 
to meet the needs of the State and region by providing undergraduate and graduate 
programs in the liberal arts and sciences, and professional education in business, 
education, fine arts, law, and medicine, and other courses or programs as the Board of 
Regents may determine. (SDCL 13-57-1) 

 
The Board implemented SDCL 13-57-1 by authorizing undergraduate and graduate 
programs in the liberal arts and sciences and in professional education and by requiring 
the University to promote excellence in teaching and learning, to support research, 
scholarly and creative activities, and to provide service to the State of South Dakota, the 
region, and beyond. The University of South Dakota is the comprehensive university 
within the South Dakota System of Higher Education. 

 
The University of South Dakota houses the only medical school within the South Dakota 
regental system and is, thus, uniquely charged with preparing future physicians for the state. In 
addition, USD also offers graduate programs in Physician Assistant Studies, Physical Therapy, 
and Occupational Therapy.  Development and implementation of a program designed 
specifically to address the emerging expectations for medical preparation is a high priority for 
the University. 
 
 
2.  Rationale 
 

A.  What is the rationale for the curriculum? 
 
The HHMI-AAMC Scientific Foundations report stresses basic scientific competencies that 
all students are expected to have mastered prior to entering a doctoral program in any of the 
healthcare fields. The Medical Biology major is designed to provide students with a 
curriculum that covers the eight identified competencies and their associated learning 
objectives: 
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E1   Apply quantitative reasoning and appropriate mathematics to describe or explain 
phenomena in the natural world. 

 
E2   Demonstrate understanding of the process of scientific inquiry, and explain how 

scientific knowledge is discovered and validated. 
 
E3   Demonstrate knowledge of basic physical principles and their applications to the 

understanding of living systems. 
 
E4   Demonstrate knowledge of basic principles of chemistry and some of their 

applications to the understanding of living systems. 
 
E5   Demonstrate knowledge of how biomolecules contribute to the structure and 

function of cells. 
 
E6   Apply understanding of principles of how molecular and cell assemblies, organs, and 

organisms develop structure and carry out function. 
 
E7   Explain how organisms sense and control their internal environment and how they 

respond to external change. 
 
E8  Demonstrate an understanding of how the organizing principle of evolution by   

natural selection explains the diversity of life on earth.5 
 

Drawing on both current courses and several new courses, the proposed Medical Biology 
major will enable students to develop the above-listed competencies. In addition, students 
completing the major will be able to acquire the foundational knowledge in the three “core 
areas” of the behavioral and social sciences identified by the AAMC Behavioral and Social 
Sciences Foundations panel:  

1)  the use of behavioral and social sciences theory, 
2)  behavioral and social science research methods, and 
3)  core behavioral and social science concepts and contributions to the fund of medical 

knowledge.6  
 
The existing social science requirements of the BS degree in USD’s College of Arts & 
Sciences (total 12 credits, including 6 credits in general education) will continue to provide 
an effective means of advancing students’ knowledge of the social and behavioral sciences 
and will effectively serve “to equip medical trainees with behavioral and social science-
derived knowledge, skills, and attitudes required to practice medicine effectively.”7  In 
particular, courses in psychology and sociology provide content that is critical to meeting 
the foundational knowledge highlighted in the AAMC Behavioral and Social Sciences 

                                                           
5 http://www.hhmi.org/grants/pdf/08-209_AAMC-HHMI_report.pdf (beginning on p. 22) 
6 https://www.aamc.org/download/271020/data/behavioralandsocialsciencefoundationsforfuturephysicians.pdf (p. 10) 
7 https://www.aamc.org/download/271020/data/behavioralandsocialsciencefoundationsforfuturephysicians.pdf (p. 21) 
6 https://www.aamc.org/download/275126/data/finalrecommendationsupdate.pdf  

http://www.hhmi.org/grants/pdf/08-209_AAMC-HHMI_report.pdf
https://www.aamc.org/download/271020/data/behavioralandsocialsciencefoundationsforfuturephysicians.pdf
https://www.aamc.org/download/271020/data/behavioralandsocialsciencefoundationsforfuturephysicians.pdf
https://www.aamc.org/download/275126/data/finalrecommendationsupdate.pdf
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Foundations report. In addition, a course in Biomedical Ethics will allow students to grapple 
with some of the challenging ethical dilemmas frequently encountered in professional 
practice and research. 

 
One final factor influencing the proposed curriculum for the Medical Biology major is the 
recently released (2011) recommendations of the AAMC for the new Medical College 
Admissions Test6, which will be adopted in 2015. As described in the summary 
recommendations from this report, the MCAT2015 has four test sections:  
 

1) Biological and Biochemical Foundations of Living Systems 
2) Chemical and Physical Foundations of Biological Systems 
3)  Psychological, Social and Biological Foundations of Behavior  
4) Critical Analysis and Reasoning Skills  

 
The curriculum proposed for the Medical Biology degree program is designed as to give 
students the academic foundation necessary to do well on the MCAT2015. 

 
The proposed Medical Biology major differs from any major currently offered at USD or in 
the Department of Biology. The curriculum emphasizes Biology courses from the current 
Cell & Molecular course group and Physiology & Function course group, while 
deemphasizing ecology and diversity courses to a larger degree than the current Molecular 
Biology & Physiology specialization in the Biology major.  
 
The proposed major requires specific Sanford School of Medicine courses in Human Gross 
Anatomy, Advanced Human Physiology, and Principles of Biochemistry. The proposed 
Human Anatomy course will include a cadaver-based anatomy laboratory to provide 
students with hands-on experience with dissection and in situ anatomical training. The 
Advanced Human Physiology and Principles of Biochemistry courses are specifically 
designed as inquiry-based integrative courses that use team-, problem-, and case-based 
learning approaches similar to formats used in graduate and professional schools.  
 
The chemistry courses, including Biochemistry, in the proposed curriculum are more tightly 
focused on content specific to meeting the science competencies for incoming medical 
students and dovetail nicely with the revised emphasis of the Medical College Admissions 
Test6 on biochemistry and chemistry topics most pertinent to the medical profession. Also 
included are specific courses in the social sciences and a related course in biomedical ethics 
that, together, offer students familiarity with core areas identified in the AAMC’s Social and 
Behavioral Foundations report. Required electives in biochemistry, biology, microbiology, 
pharmacology, physiology, psychology, or public health enable students to extend their 
knowledge of academic areas relevant to the study and practice of medicine. Thus, the 
proposed major is more tightly focused on meeting the content and competencies necessary 
for success on the MCAT and subsequently in medical school. 
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B.  Demonstrate that the curriculum is consistent with current national standards. 
Complete the tables below and explain any unusual aspects of the proposed curriculum. 

 
The Howard Hughes Medical Institute (HHMI) and the American Association of Medical 
Colleges (AAMC) reports are intended to inform and help direct pre-medical and medical 
instruction across the nation. Because the proposed major was designed specifically to meet 
the competencies identified in these reports and described in section 2A above, students 
majoring in Medical Biology should be well prepared for medical schools not just in South 
Dakota, but nationally as well. 
 
Appendix A outlines how the required courses in the curriculum will address the 
competencies identified in the HHMI-AAMC reports as well as the subject areas covered in 
the MCAT2015. 

 
C.  If a new degree is proposed, what is the rationale? 

 
A new degree is not proposed. The University offers Bachelor of Science degrees in a 
variety of disciplines. 

 
D.  Summary of the Degree Program 

 
B.S. in Medical Biology Credit Hours Credit Hours Percent 

System General Education Requirements      32   
Institutional Graduation Requirements     6-91   

Subtotal, Degree Requirements  38-41  32-34% 
Required Support Courses (not included above)  38-402   
Major Requirements       133   
Major Electives       9   

Subtotal, Program Requirements  60-62 50-52% 
College BS Requirements (not included above)         64       5% 
Minor Requirement5        0      0% 
Free Electives  11-16    9-13% 

Degree Total    120    100% 
1Courses that meet general education requirements can double-count to meet up to 6 credits of IGRs plus 
the globalization requirement. 

2Does not include 6 credits of PSYC 101 and SOC 100 that satisfy SGR Goal 3 and 3 cr. of MATH 123 
that satisfy SGR Goal 5. 

3Does not include 8 credits of BIOL 151/153 with labs that satisfy SGR Goal 6. 
4Courses that meet BS requirements can double-count to meet the IGRs, including the globalization and/or 
critical writing requirements. 

5Students will complete all the requirements for the Interdisciplinary Sciences minor with required support 
courses for the Medical Biology major. 
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Required Support Courses outside the Major  
Prefix Number Course Title Credit Hours New  

ANAT 411 Human Gross Anatomy (cadaver-based) 3 yes 
BIOC 430 Principles of Biochemistry 3 no 
Choose one of the following pre-requisites for BIOC 430: 3  
BIOL 443 Cell Biology  no 
CHEM 330 Structure and Function of Biomolecules  yes 
Complete all of the following: 
CHEM 112 General Chemistry I with lab 4 no 

CHEM 114 
or116 

General Chemistry II with lab or Honors 
Chemistry with lab 4 no 

CHEM 326 Organic Chemistry I with lab 5  no1 
MATH 123 Calculus I 5 no 
PHGY 420 Advanced Human Physiology I 3 no 
PHIL 364 Biomedical Ethics2 3 no 
Choose one of the following Physics sequences: 8 or 10  
PHYS 111/113 Introductory Physics I with labs  no 
PHYS 211/213 University Physics I with labs  no 
Complete both of the following: 
PSYC 101 General Psychology2 3 no 
SOC 100 Introduction to Sociology2 3 no 
  Subtotal 47-49  

1CHEM 326 is currently a common 3-cr. course with a 1-cr. lab; USD has requested a change to variable 
credit (3-4) for the lecture component. 

2Students in the University Honors Program may substitute appropriate UHON courses. 
 

Major Requirements 
Prefix Number Course Title Credit Hours New  

BIOL 151 General Biology I with lab 4 no 
BIOL 153 General Biology II with lab 4 no 

BIOL 420 Introduction to Biostatistics & Computational 
Biology with lab 3 no 

Choose one of the following pre-requisites for PHGY 420: 3  
BIOL 428 Comparative Physiology  no 
BIOL 433 Environmental Physiology of Animals  no 
BIOL 456 Mammalian Physiology  no 
Complete all of the following: 
BIOL 471 Genetics 3 no 
BIOL 475 Introduction to Molecular Biology 3 no 
BIOL 490 Senior Seminar1 1 no 
  Subtotal 21  

1Students in the Honors program may substitute UHON 498: Honors Thesis. 
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Required Electives 
Prefix Number Course Title Credit Hours New 

Select a minimum of 9 credits from below:   
BIOC 431 Principles of Biochemistry Laboratory 2 no 
BIOL 416 Evolution of Disease  3 no 
BIOL 424 Disease Ecology 3 yes 
BIOL 426 Endocrinology 3 no 
BIOL 429 Biology of Reproduction 3 no 
BIOL 430 Neurobiology 3 no 
BIOL 432 Behavioral Neuroscience 3 no 
BIOL 441 Histology with lab  3 no 
BIOL 473 Evolution 3 no 
BIOL 481 Vertebrate Anatomy & Embryology with lab 4 no 
BIOL  483 Developmental Biology 3 no 
BIOL 443 Cell Biology1 3 no 
CHEM 330 Structure and Function of Biomolecules1 3 yes 
MICR 318 Fundamentals of Immunology 2 no 
MICR 320 Microbiology and Infectious Diseases 4 no 
MICR 321 Fundamental Microbiology Laboratory 1 no 
PHAR 452 Introduction to Pharmacology 3 no 
PHGY 421 Advanced Human Physiology II 3 yes 
PHPH 310 Introduction to Public Health 3 yes 
PHPH 320 Epidemiology 3 yes 
PHPH 420 Biology of Women Across the Lifespan 3 no 
PSYC 321 Human Development: Lifespan 3 no 
PSYC 406 Cognitive Psychology 3 no 
XXXX 498 Undergraduate Research1 1-3 no 
  Subtotal 9  

1If used to fulfill a specific requirement, these courses may not also be used as electives.  Any 498 course 
serving as an elective in the Medical Biology major must be approved by the Biology Department chair or 
designee. 
 

3.  Student Outcomes & Demonstration of Individual Achievement 
 

A.  What specific knowledge and competencies, including technology competencies, 
will all students demonstrate be able to demonstrate before graduation 

 
The specific competencies to be developed are provided in 2-A.  Appendix A links the 
competencies to courses in the proposed curriculum.  The Appendix A student learning 
outcomes are listed in three groups.  The first includes the scientific competencies for 
entering medical students  identified in the AAMC-HHMI report, Scientific Foundations 
for Future Physicians.  The second includes the expectations identified by the AAMC in 
Behavioral and Social Sciences Foundations for Future Physicians, and the third includes 
the content knowledge necessary for success on the redesigned MCAT 2015. 
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B.  What national instruments (examinations) are available to measure individual 
student achievement in this field? 

 
Most students matriculating through this program will take the Medical College 
Admissions Test (MCAT), so student performance on this exam as well as student success 
in gaining admission into medical schools and other healthcare professional programs will 
be used as evaluation tools. 

 
C.  How will mastery by individual students be demonstrated? What will be the 
consequences for students who do not demonstrate mastery? 

 
For students to continue in this program, they must achieve grades of “C” or better in the 
BIOL 151/153 sequence, indicating that they have the foundational preparation necessary 
for success in the Medical Biology degree program. Should students not achieve a “C” 
grade in the BIOL 151/153 sequence, they will be required to repeat the courses until they 
have earned a “C” grade or better.  In addition, registration in ANAT 411: Human Gross 
Anatomy will require at a minimum a cumulative grade point average of 3.0. 
 
For mastery of the overall program content and competencies, MCAT scores and 
successful admissions of Medical Biology majors into medical school and other healthcare 
professional programs (or graduate degree programs) will be used to assess student mastery 
of the content and competencies.  

 
4.  What instructional approaches and technologies will be used to teach courses in the 
program?  

 
Many courses in the program use various types of computer technology, including D2L and 
Turnitin software packages. Computer modeling is used in the lab for the BIOL 420: 
Introduction to Biostatistics and Computational Biology, and PHGY 420 will employ PowerLab 
to simulate human experiments. 
 
5.  Did the University engage any developmental consultants to assist with the 
development of the curriculum? Were any professional or accrediting associations 
consulted during the development of the curriculum? What were the contributions of the 
consultants and associations to the development of curriculum? 

 
No consultants or accrediting associations were consulted during the development of the 
curriculum, the latter because there are no accrediting associations dealing with this type of 
program. The proposed major is the end product of a year-long series of discussions by a Pre-
Med Curriculum Committee constituted by Deans Ron Lindahl (Basic Biomedical Sciences, 
Sanford School of Medicine) and Matthew Moen (College of Arts and Sciences) at USD.  The 
Pre-medical Curriculum Committee consisted of members from the Biology (2), Chemistry (1), 
Physics (1) departments in the College of Arts and Sciences and from the Division of Basic 
Biomedical Sciences (2) in the Sanford School of Medicine. 
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6.  Are students in the program expected to be new to the university, redirected from 
other programs or both? Complete the table and explain how the estimates were 
developed.  

 
For the most part, we expect that students in the program will be new to the University. 
However, we do expect some students currently enrolled in other majors, such as the Molecular 
Biology and Physiology specialization in the Biology major, will redirect into this major. 
 

 Fiscal Years 
 1st 2nd 3rd 4th 

Estimates FY13 FY14 FY15 FY16 
Students new to the university 25 50 50 50 
Students from other university programs 50 10   
Continuing students  60 80 80 

= Total students in the program (fall) 75 120 130 130 
     
Program credit hours (major courses)* 1650 2520 2600 2600 
Graduates 0 0 30 55 

* This is the total number of credit hours generated by students in the program in the required support, 
major, or elective courses. 

 
The program credit hours are based on a total of 79 required credits and the assumption that 
those credits are spread out over four years.  In the first year, it is assumed that students may take 
a few more credit hours (22) because the students switching to the new major might need to take 
more required courses in order to catch up. That number is reduced to 21 in the second year as 
the curriculum begins to stabilize, and then is closer to 20 credits per year in ensuing years.  
 
7.  If program accreditation is available, identify the organization and explain whether 
accreditation is required or optional, the resources required, and the University’s plans 
concerning the accreditation of this program. 

 
No accrediting body exists for this type of program. 
 
8.  Does the University request any exceptions to any Board policy for this program?  

 
None 
 
9.  Program Delivery 

 
A.  Does the University request authorization to deliver this entire program at any 
off-campus locations?  
 
No 
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B. Does the University request authorization to deliver this entire program by 
distance technology?  

 
No 

 
C.  Include off-campus tuition and site or delivery costs in the next section and in 
Appendix B. 
 
Not applicable 

 
10. Costs, Budget and Resources 
 

Explain the amount and source(s) of any one-time and continuing investments in 
personnel, professional development, release time, time redirected from other 
assignments, instructional technology & software, other O&M, facilities, etc. needed 
to implement the proposed major. Address off-campus or distance delivery 
separately.  

 
The University does not request new State resources or new or increased student fees to 
implement this program. A budget is not provided because the program is to be supported 
with existing resources, reallocations due to student movement into the program, tuition 
funds from new students, and existing lab fees charged on courses in the curriculum. 
 
Many of the required courses have lab components, which will generate funds from student 
lab fees. Most of the courses proposed as part of this major are taught annually or have 
been taught with some frequency in the past. It is expected that as students pursue the 
Medical Biology major, enrollment in these courses will increase, allowing more effective 
use of classroom space and instructional effort. If increases in enrollment reach the point 
where more frequent offerings of these courses are needed, faculty will be redirected from 
other courses requiring less frequent offerings as a result of enrollment shifts.   
 
Additionally, as a result of the Responsibility Centered Management budget model recently 
introduced at the University, resources will follow enrollments. Therefore, for example, as 
the Sanford School of Medicine teaches more undergraduate students, it will receive a 
higher level of funding that can be utilized for greater instructional capacity. 
 
The addition of ANAT 411, the new cadaver-based gross anatomy course, will involve 
some new expense, which will be covered by the associated lab fees. The laboratory space 
already exists because it is used for the gross anatomy course currently offered for medical, 
physician assistant, and physical therapy students in the fall. The undergraduate course will 
be offered in the spring, thereby putting the laboratory space and equipment to more 
efficient use. 
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Appendix A 
Individual Student Outcomes and Program Courses 

 
Competencies and Content Recommendations for Entering Medical Students from AAMC-HHMI Scientific Foundations for 
Future Physicians Report1, from AAMC Behavioral and Social Sciences Foundations for Future Physicians (2011)2, and from 
the AAMC Preview Guide for MCAT 20153.  All listed courses or course groups are required for the Medical Biology major. 
Labs are assumed to be included where appropriate and are not designated explicitly. 
 
 

 Program Courses that Address the Outcomes  
Individual Student Outcome 

 
Prefix & 
Number 

Prefix & 
Number 

Prefix & 
Number 

Prefix & 
Number 

Prefix & 
Number 

Prefix & 
Number 

Prefix & 
Number 

Prefix & 
Number 

Scientific Competency E1: Apply quantitative 
reasoning and appropriate mathematics to 
describe or explain phenomena in the 
natural world 

BIOL 420  CHEM 
112/114   

MATH 123 PHYS 
111/113 or 
211/213  

    

Scientific Competency E2: Demonstrate 
understanding of the process of scientific 
inquiry, and explain how scientific 
knowledge is discovered and validated 

BIOL 151  BIOL 490  CHEM 
112/114 

CHEM 326  PHGY 420  PHYS 
111/113 or 
211/213 

  

Scientific Competency E3: Demonstrate 
knowledge of basic physical principles and 
their applications to the understanding of 
living systems 

BIOL 
151/153  

BIOC 430 BIOL 428 or 
BIOL 433 or 
BIOL 456 

BIOL 443 or 
CHEM 330 

CHEM 
112/114  

CHEM 326  PHGY 420  PHYS 
111/113 or 
211/213 

Scientific Competency E4: Demonstrate 
knowledge of basic principles of chemistry 
and some of their applications to the 
understanding of living systems 

BIOC 430 BIOL 
151/153   

BIOL 443 or 
CHEM 330 

CHEM 
112/114  

CHEM 326 PHGY 420   

Scientific Competency E5: Demonstrate 
knowledge of how biomolecules contribute 
to the structure and function of cells 

BIOC 430 BIOL 
151/153 

BIOL 428 or 
BIOL 433 or 
BIOL 456 

BIOL 443 or 
CHEM 330 

BIOL 471 
 

BIOL 475 CHEM 326  PHGY 420 
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Scientific Competency E6: Apply 
understanding of principles of how 
molecular and cell assemblies, organs, and 
organisms develop structure and carry out 
function 

ANAT 411 BIOC 430 BIOL 
151/153 

BIOL 443 or 
CHEM 330 

BIOL 471 BIOL 475 PHGY 420  
 

 

Scientific Competency E7: Explain how 
organisms sense and control their internal 
environment and how they respond to 
external change 

BIOC 430 BIOL 153 BIOL 428 or 
BIOL 433 or 
BIOL 456 

PHGY 420     

Scientific Competency E8: Demonstrate an 
understanding of how the organizing 
principle of evolution by natural selection 
explains the diversity of life on earth 

BIOL 
151/153  

BIOL 471       

         

Behavioral and Social Sciences Core Area 1: 
the use of behavioral and social sciences 
theory 

PSYC 101  SOC 100        

Behavioral and Social Sciences Core Area 2: 
behavioral and social science research 
methods 

PHIL 364 PSYC 101  SOC 100       

Behavioral and Social Sciences Core Area3: 
core behavioral and social science concepts 
and contributions to the fund of medical 
knowledge 

PHIL 364 PSYC 101  SOC 100       

         

MCAT Content Knowledge 1: test 
introductory-level biology, organic and 
inorganic chemistry, and physics concepts 

BIOL 
151/153  

BIOL 443 or 
CHEM 330 

CHEM 
112/114  

CHEM 326  PHYS 
111/113 or 
211/213 

   

MCAT Content Knowledge 2: test 
biochemistry concepts at the level taught in 
many colleges and universities in first-
semester biochemistry courses 

BIOC 430 BIOL 428 or 
BIOL 433 or 
BIOL 456 

BIOL 443 or 
CHEM 330 
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MCAT Content Knowledge 3: test 
cellular/molecular biology topics at the level 
taught in many colleges and universities in 
introductory biology sequences  

BIOL 
151/153  

BIOL 443 or 
CHEM 330 

BIOL 471 BIOL 475      

MCAT Content Knowledge 4: target basic 
research methods and statistics concepts 
described by many baccalaureate faculty as 
important to success in introductory science 
courses  

BIOL 
151/153  

BIOL 420 BIOL 490  CHEM 
112/114  

PHGY 420 PHYS 
111/113 or 
211/213 

 -  

MCAT Content Knowledge 5: require 
students to demonstrate their scientific 
inquiry and reasoning, research methods, 
and statistics skills to solve problems that 
demonstrate their readiness for medical 
school 

BIOL 420  BIOL 428 or 
BIOL 433 or 
BIOL 456 

BIOL 490  PHGY 420     

MCAT Content Knowledge 6: test students’ 
knowledge and use of the concepts in 
psychology, sociology, and biology that 
provide a solid foundation for learning in 
medical school about the behavioral and 
socio-cultural determinants of health  

PHIL 364 PSYC 101  SOC 100       

MCAT Content Knowledge 7: target concepts 
taught at many colleges and universities in 
one-semester introductory psychology and 
one-semester introductory sociology courses  

PSYC 101  SOC 100        

MCAT Content Knowledge 8: target biology 
concepts that relate to mental processes and 
behavior that are taught at many colleges 
and universities in introductory biology  

BIOL 
151/153  

       

MCAT Content Knowledge 9: target basic 
research methods and statistics concepts 
described by many baccalaureate faculty as 
important to success in introductory science 
courses  

BIOL 
151/153  

BIOL 420 BIOL 490 CHEM 
112/114 

PHGY 420  PHYS 
111/113 or 
211/213 - 
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MCAT Content Knowledge 10: require 
students to demonstrate their scientific 
inquiry and reasoning, research methods, 
and statistics skills using knowledge of social 
and behavioral sciences concepts  

BIOL 420 PHIL 364 PSYC 101  SOC 100      

MCAT Content Knowledge 11: test students’ 
analysis and reasoning skills by asking 
students to critically analyze information 
provided in reading passages  

BIOL 420 BIOL 428 or 
BIOL 433 or 
BIOL 456 

PHIL 364 PHGY 420 Course 
meeting 
writing 
intensive req. 

   

MCAT Content Knowledge 12: test students’ 
comprehension, evaluation, application, and 
information incorporation skills  

BIOL 490 Course 
meeting 
writing 
intensive req. 

      

MCAT Content Knowledge 13: include 
content from ethics, philosophy, cross-
cultural studies, and population health and a 
wide range of social sciences and humanities 
disciplines  

PHIL 364 PSYC 101  SOC 100  BS social 
science 
require-
ments (6cr.)  

    

 
 
1 http://www.hhmi.org/grants/sffp.html 
2 https://www.aamc.org/download/271020/data/behavioralandsocialsciencefoundationsforfuturephysicians.pdf  
3 https://www.aamc.org/download/275126/data/finalrecommendationsupdate.pdf 

http://www.hhmi.org/grants/sffp.html
https://www.aamc.org/download/271020/data/behavioralandsocialsciencefoundationsforfuturephysicians.pdf
https://www.aamc.org/download/275126/data/finalrecommendationsupdate.pdf
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