     University Curriculum Committee

Proposal for new Academic Plan, Plan change, or Plan Deletion
	1.  College
	CENS
	          2.  Academic Unit/Department
	Biological Sciences

	

	3. Academic  
    Plan Name
	B.S. Biology; B.S. Exercise Science; B.S. Microbiology
	              4.  Subplan (if applicable)?
	All subplans in above Academic Plans

	
	
	

	5.  Effective Date                 
	FALL        FORMDROPDOWN 

	

	6. Is this proposal for a :  
	 FORMCHECKBOX 
  New Plan
	
	 FORMCHECKBOX 
 Plan Change
	
	 FORMCHECKBOX 
  Plan Deletion

	
	 FORMCHECKBOX 
  New Subplan
	
	 FORMCHECKBOX 
  Subplan Change
	
	X  Subplan      
      Deletion



	For Plan Changes, place the existing catalog text in this column. Please copy and paste the text directly from the current on line academic catalog: (http://www4.nau.edu/aio/AcademicCatalog/academiccatalogs.htm)

  Be sure you include all catalog text that pertains to this plan change

For New Plans, leave this column blank.
See attached pages 1-15 taken from 07-08 catalog

	Show the proposed changes in this column.  Please BOLD the changes, to differentiate from what is not changing and strikethrough what is being deleted.

(Describe the changed requirements under headings that match those used in the left column.  Please be aware that if the units are not totaled correctly, the catalog editor will adjust them accordingly.)

See attached pages 1-18  as modified from current catalog.  Changes are in bold red type


8. For undergraduate plans, will this requirement be a student individualized plan*?  x  no      FORMCHECKBOX 
  yes

    *A Student Individualized Plan is an academic requirement that varies by student, such as the 15-unit BAiLS focus, for which 
     coursework requirements are established by the student in consultation with the advisor. 

    If yes, the academic unit listed at the top of this form hereby takes responsibility for providing complete 
    information about each student’s individual requirements for the degree audit system.

9.  For undergraduate plans, will a milestone** be used to:  N.A.
       FORMCHECKBOX 
    a. verify satisfactory completion of a non course requirement.    

       FORMCHECKBOX 
    b. indicate admission to a major.  

       FORMCHECKBOX 
    c. will not be used.

**A Milestone is used to record noncourse requirements, such as the HRM 800-hour work experience requirement or admission to Business Major status.
  If yes, the academic unit listed at the top of this form hereby takes responsibility for maintaining the 
  milestone and keeping individual student records up to date.

10.  Please list the Learning Outcomes of the Plan/Subplan (see degree major assessment webpage - 
       http://www4.nau.edu/assessment/main/degree/degree.htm).

       N.A.

11.  Justification for proposal.  Please indicate how past assessments of student learning prompted proposed changes.
Rationale for the Proposed Elimination of SubPlans (Emphases) 

1) The subplan does not appear on student transcripts or diplomas
· Only the degree plan is indicated on transcripts and diplomas – either BS Biology, BS Microbiology, BS Exercise Science, or BSED Secondary Education – Biology.  
· The subplans have no extramural reality.  The subplans are identifiable only internally (i.e., in degree audit).  Potential employers or graduate/professional programs receive a student’s transcript, and because an emphasis is not listed on the transcript, the subplans have no official significance outside of the university setting.
2) Elimination of the subplans (emphases) will foster learner-centered education
The NAU mission statement lists “Cultivate student efficacy, personal responsibility, and commitment to learning” as an initiative under Goal 1: Learning Centered University 
· By providing flexibility to choose courses and custom design a program, Biology would put responsibility on the students to determine where their interests lie and what coursework would be of value to their chosen career path.  Likewise, advisors could place advising emphasis on preparation for the students’ goals and plans.  

· All of the Biology emphases can be built within the General subplan, but unlike the specific subplans, the General allows for student-centered customization.  

· Emphasis advising sheets will be retained as advising tools.  Example:  A student is interested in employment with a government agency such as Fish and Wildlife.  Currently:  The student will select the Fish and Wildlife subplan.  The only requirements (beyond the standards for all subplans) are BIO 477 and 478 (Fish Management and Wildlife Management, respectively).  Our Fish and Wildlife advising sheet recommends other courses to help a student qualify for employment with state/federal agencies.  If subplans are eliminated:  The student may still follow the advising sheet. By eliminating the subplans, we will be emphasizing to the student that it is the specific course work and preparation, not the title, that qualifies one for a particular line of employment.  

3) Many of the subplans (emphases) are under utilized
· The Biology major has 10 subplans.  Four of these subplans (General Biology, Pre-Health, Fish and Wildlife, and Physiology) account for almost 80% of all Biology graduates (and Pre-Health and Physiology are very similar in course requirements).  
· Presently, we have 68 Microbiology majors, with approximately 17 on old (discontinued) subplans.  The other 51 majors include 6 in the Applied and Environmental subplan, 27 in the Biomedical subplan, and ~18 undeclared.  
· EXS has two subplans.  Of the ~211 majors who have declared a subplan, 99% are in one of the two.  There are ~117 additional majors who are undeclared (in terms of subplan).
· BSED Secondary Education-Biology has no subplans.  
4) Some of the subplans are very similar to one another
· Physiology and Pre-Health are very similar.

· Ecology, Evolution and Behavior:  Due to requirement and elective overlap between these three subplans, three students, one in Ecology, one in Evolution, and one in Behavior, could take the exact same courses to complete their degree!  
5) Subplans create bureaucratic roadblocks with degree progress (DP) and four year graduation plans
· DP reports must run “clean” for a student to graduate.  A DP report will not run clean if any one requirement is missing, which occurs frequently for sundry reasons.  To remedy this problem, a student can switch from a rigid subplan to the General subplan – in essence, what we are proposing for all students.
· Four year graduation plans guarantee graduation in four years to students who follow the plan.  If a required course is unavailable, the University must accommodate the student.  This requirement can create class scheduling conflicts.  Eliminating the subplans will increase degree flexibility, thus alleviating some of these problems.
6)  Eliminating the subplans will reduce confusion without reducing choice

· Students, their parents, and other members of the university are routinely confused by our programs and what we actually offer.
· Elimination of all the subplans will leave the Biology department with FIVE degrees:  BS Biology, BS Microbiology, BSED Secondary Education-Biology, BS Exercise Science, and (soon-to-be) BS Biomedical Science.  In addition, the Department offers a BA/BS Interdisciplinary Studies (formerly BAILS) option.  Between and within these majors, the Department offers ample choice to students in constructing a curriculum.
12.  If this academic plan/subplan will require additional faculty, space, or equipment, how will these requirements 
        be satisfied?

        N.A.

13.  Will this academic plan/subplan affect other majors, liberal studies course offerings, plans/subplans, curricula, or enrollment at NAU?  
       If so, attach supporting documentation from the affected departments/units and college dean.

       No, this deletion will not affect any other curriculum at NAU.
14.  Will present library holdings support this academic plan/subplan?

N.A.

Certifications

____________________________________________________________________________________________________________

Department Chair/ Unit Head (if appropriate)
 
                                                                               Date

____________________________________________________________________________________________________________

Chair of college curriculum committee
                                                                                                                   Date

____________________________________________________________________________________________________________

Dean of college


                                                                                                                   Date

For committee use only

____________________________________________________________________________________________________________

For University Curriculum Committee
                                                                                                                   Date

Action taken:                __________approved as submitted                 __________approved as modified                 

Note: Submit original to associate provost’s office.  That office will provide copies to the college dean, department chair, and Academic Information Office after approval.

Current (07-08) Catalog Copy

Undergraduate Information

Our objectives for the academic plans in the Department of Biological Sciences are to prepare you for a profession in biology or microbiology; provide you with the background necessary for admission to medical, dental, veterinary, or other professional schools; provide a program of instruction for biology teachers in secondary schools; provide subject matter courses appropriate for elementary teachers; provide knowledge of biological phenomena for cultural enlightenment and service; and provide insights about the biological sciences that will be of value throughout your life.  

 

In these sections, we describe each academic plan individually, followed by an explanation of our departmental honors program.  

 

You may pursue the following academic plans in NAU’s Department of Biology:  

· B.S. in biology (extended major)  

with emphases in general, behavior, botany, cellular and molecular biology, ecology, evolution, fish and wildlife management, physiology, zoology, pre-health professions

· B.S. in exercise science (extended major) 

· B.S. in microbiology: (extended major)  

with emphases in applied and environmental microbiology emphasis, biomedical microbiology emphasis

· B.S.Ed. in biology and secondary education (extended major)  

· B.A. Interdisciplinary Studies: biology (extended major)
· B.S. Interdisciplinary Studies: biology (extended major)
· minor in biology  

· minor in biology secondary education  

· minor in microbiology  

In addition, NAU offers a B.S. in environmental sciences: biology (extended major) and a B.S. in environmental sciences: microbiology (extended major).  Click on the hyperlinks for more information.  We also offer academic plans in exercise science and athletic training; see the Exercise Science and Athletic Training sections for information about them.

 

Click here for information about our Biology undergraduate courses and faculty.

B.S. Biology (extended major)

This Bachelor of Science in Biology offers distinct emphases in the following areas:

· General

· Behavior

· Botany

· Cellular and Molecular Biology

· Ecology

· Evolution

· Fish and Wildlife Management

· Physiology

· Zoology

· Pre-Health Professions

To earn this degree, complete at least 120 units of coursework, which we describe in the sections that follow:   

· at least 35 units of liberal studies requirements  Be aware that you may not use courses with a BIO prefix to satisfy these liberal studies requirements.  

· at least 32-48 units of major core requirements  

· at least 40 units of emphasis requirements

· elective courses, if needed, to reach an overall total of at least 120 units  

Be aware that some courses required for your degree may have prerequisites that you must also take. Check the courses in the appropriate subject.  (You may be able to count these prerequisites toward your liberal studies or general elective credit.)  

   

Please note that you must complete NAU’s diversity requirements by taking two 3-unit courses, one in ethnic diversity and one in global awareness. These courses may be used to meet other requirements within your academic plan if you choose them carefully. Click here for a list of the available diversity courses.

 

Please note that NAU requires that at least 30 units of the courses you take for your degree must be upper-division courses (those numbered 300 and above).  

 

Finally, please note that you may be able to use some courses to meet more than one requirement; however, you must still meet the total of at least 120 units to graduate. Contact your advisor for details.  

Major Core Requirements 

For this major, complete at least the following 32-48 units of biology and science support courses.  

 

· BIO 181:181L and 182 with a grade of C or better (8 units)  

· CHM 130 and 151L (5 units)

or CHM 151, 151L, 152, and 152L (9 units)  

· CHM 230 and 230L (4 units)

or CHM 235 and 235L (5 units)

or CHM 235, 235L, and 238 (8 units)  

· CHM 360 or 461 (3 units)  

· MAT 125  plus either STA 270 or PSY 230 (7-8 units)  

or only MAT 136 (4 units) 

· PHY 111, 111L, 112, and 112L (8 units)

or PHY 161, 161L, 262, and 262L (8 units)  

Note: if you choose the PHY 161/262 option, PHY 263 is strongly recommended in addition 

General Emphasis

This emphasis prepares you for careers involving the biology of organisms at all organizational levels from cells to ecosystems.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· 4-5 units in one of the following combinations of courses, either of which meets NAU’s junior writing requirement:  

BIO 205 and 305W

or BIO 326 and 326LW  

· 3-4 units in one of the following courses or combinations of courses, any of which meets NAU’s senior capstone requirement:  

BIO 401C

or BIO 425C and 425L

or BIO 426C and 426L

or BIO 435C

or BIO 444C

or BIO 488C  

· 23-25 units of additional coursework, which can include:  

any BIO courses, except BIO 100 and 100L and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from the following biology-related courses:   

ANT 270, 271, 370, 379, 553, and 554  

CHM 238L, 320, 360, 360L, 440, 461, and 560  

CS 486C  

ENV 280, 440, and 440L  

EXS 336, 337, 460, 465C, 570, and 575  

FOR 212, 213, 222, 240, 250, 255, 270, 282, 340, 381, 382, 403, 404, 405, 445, 453, and 504  

GGR 250 and 457  

GLG 101, 107, 201, 225, 304, 530, and 536  

NTS 256, 370, 465, and 470  

PRM 300  

PSY 320, 350, 355, 370, 420, 432, 495, and 670  

STA 471 and 472  

Behavior Emphasis

This emphasis allow you to develop a suite of courses that is tailor-made to your particular needs and interests. You may take courses in vertebrate behavior, invertebrate behavior, behavioral physiology, and animal cognition.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 340 and 366 (6 units)

· BIO 326 and 326LW, which meets NAU's junior writing requirement (4 units)

· 3-4 units from the following course or combination of courses, either of which meets NAU's senior capstone requirements:

BIO 435C

or BIO 425C and 425L

· 18-19 units of additional coursework from:

any of BIO 221, 222, 223, 322, 344, 373, 425C, 435C, 525, 526, 527, 528, 535, 540, 545, 573, 580, and 666

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from CS 486C; ENV 440; PSY 320, 350, 370, and 495; and STA 471 and 472 

any BIO courses, except BIO 100 and 100L and 310 or any BIO recitation (R) courses

Botany Emphasis

Many opportunities are available to you if you have undergraduate training in the plant sciences. (See www.botany.org/bsa/careers/.) This botany emphasis provides you with a sound foundation in plant sciences while allowing you to create a course of study that satisfies your individual needs and interests. We also encourage you to become an active member of the NAU Botany Club.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 284 (4 units)  

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· 3-4 units from the following course or combination of courses, either of which meets NAU’s senior capstone requirement:  

· BIO 435C

or BIO 426C and 426L  

· 9 units from BIO 374, 410, 414, 415, 431, 517, 536, and 570  

· 11-12 units of additional coursework from:  

any BIO courses, except BIO 100 and 100L and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from ANT 554; ENV 440 and 440L; FOR 212, 213, 222, 240, and 250; GGR 250 and 457; and GLG 101 and 304  

Cellular and Molecular Biology Emphasis

This emphasis offers a detailed study of prokaryotic and eukaryotic cells and provides a sound foundation in genetics, cell biology and immunology in order to understand how cells function.  A cellular and molecular biology emphasis is an excellent preparation for medical veterinary or dental schools, graduate studies in biology or careers in the biotechnology industry. 

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 205 plus BIO 305W, which meets NAU’s junior writing requirement (5 units)   

· BIO 340, 344, and 349L (9 units)  

· BIO 401C, which meets NAU’s senior capstone requirement (4 units)  

· 14 units of additional coursework from:  

BIO 331, 343, 350, 369, 410, 411, 440, 440L, 471, 488C, 502, 545, 550, and 551

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from CHM 238L, 320, and 560  

Ecology Emphasis

This ecology emphasis prepares you for careers that involve interactions among animals, plants, and microbes and their respective physical and chemical environments. You may select courses from such areas of active faculty interest and involvement as microbial ecology, plant ecology, marine and freshwater ecology, ecosystem ecology, and global change.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· BIO 340 (3 units)  

· BIO 435C, which meets NAU’s senior capstone requirement (3 units)   

· 12 units of additional coursework from:  

BIO  221, 222, 223, 227, 284, 322, 366, 369, 373, 374, 399, 410, 411, 414, 415, 431, 471, 475, 477, 478, 479, 488C, 516, 517, 522, 525, 526, 527, 528, 546, 570, 571, 572, 573, 574, 577, and 580

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from ANT 270, 271, and 370; CHM 440; ENV 280 and 440; FOR 213, 240, 270, 282, and 340; GGR 250 and 457; GLG 107, 201, and 225; and PRM 300  

· 10 additional units from any BIO courses, except BIO 100 and 100L and 310 or any BIO recitation (R) courses

Evolution Emphasis

This evolution emphasis provides you with a broad and detailed understanding of modern evolutionary biology. It can prepare you for careers in areas such as teaching and conservation biology and for jobs with federal and state government agencies, colleges and universities; and museums and zoos. Optional areas of concentration within the evolution major include vertebrate evolution, invertebrate evolution, and plant evolution.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· BIO 340 (3 units)  

· BIO 435C, which meets NAU’s senior capstone requirement (3 units)  

· 12 units of additional coursework from:  

BIO 221, 222, 223, 227, 284, 322, 366, 410, 415, 424, 425C, 425L, 426C, 426L, 431, 525, 526, 527, 528, 570, and 574

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from ANT 270, 271, and 379; ENV 440 and 440L; and GLG 225, 530, and 536  

· 10 additional units from any BIO courses, except BIO 100 and 310  

Fish and Wildlife Management

We encourage you to consider this emphasis if you are interested in a career as a wildlife biologist with federal, state, or non-governmental agencies.  

 

The area around Flagstaff is ecologically diverse and is home to a variety of game, non-game, and threatened and endangered species. You have the opportunity to develop field skills through independent research with individual professions or through internships with state and federal agencies. We also encourage you to become an active member of the NAU student chapter of The Wildlife Society, the international organization of professional wildlife biologists.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

 

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· BIO 477 and 478 (6 units)  

· 3-4 units from the following course or combination of courses, either of which meets NAU’s senior capstone requirement:  

BIO 435C

or BIO 425C and 425L  

· 18-19 units of additional coursework from:  

any BIO courses, except BIO 100, 100L, 201, 202, and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from FOR 213, 255, 282, 381, 382, and 445; ENV 440; and GGR 457  

Physiology

The physiology major provides you with a broad and detailed understanding of the internal physiology of animals. It can prepare you for careers in such areas as medicine, biotechnology, pharmacology, biomedical and basic research, and other professional programs, including teaching at pre-college and college levels. Optional areas of concentration within the physiology major include organismal physiology, human physiology, environmental physiology, and cellular physiology.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

 

· BIO 340 and 344 (6 units)  

· 4-5 units in one of the following course or combinations, either of which meets NAU’s junior writing requirement:  

BIO 326 and 326LW

or BIO 205 and 305W

· 4 units in one of the following course or combinations of courses, either of which meets NAU’s senior capstone requirement:   

BIO 425C and 425L

or BIO 426C and 426L

or BIO 444C  

· 9-12 units of additional coursework from:  

BIO 201, 202, 320, 331, 350, 401C, 424, 425C, 426C, 440, 444C, 488C, 535, 540, 545, and 673

· up to 3 units of BIO 300

· up to 6 units from BIO 408, 485, 497, and 498

· up to 6 units (3 units if you used ENG 302W) from PSY 350, 355, 420, 432, and 670; EXS 336, 337, 460, 465C, 570, and 575; and NTS 256, 370, 465, and 470  

· 5-9 additional units from any BIO courses, except BIO 100, 100L and 310 or any BIO recitation (R) courses

Pre-Health Professions

This major prepares you for entering post-graduate programs in the health professions, such as human medicine, veterinary medicine, and dentistry. We encourage you to confer with NAU’s biomedical professions advisor and to review catalogs from specific health profession schools for more detailed information about possible additional requirements.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

 

· BIO 205 (4 units)  

· BIO 305W, which meets NAU’s junior writing requirement (1 unit)   

· BIO 340 and 344 (6 units)  

· BIO 425C and 425L or 444C, either of which meets NAU’s senior capstone requirement (4 units)  

· 17 units of additional coursework from:  

any BIO courses, except BIO 100, 100L and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from PSY 350, 355, 420, 432, and 670; EXS 336, 337, 460, 465C, 570, and 575; and NTS 256, 370, 465, and 470  

Zoology

This zoology major prepares you for careers dealing with the biology of animals at all organizational levels from cell to ecosystem. Career opportunities in this field range from research to teaching, environmental consulting to conservation activism, private corporation to governmental agency. You may select courses from such areas of active faculty interest and involvement as invertebrate zoology or vertebrate zoology.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

 

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· BIO 340 and 344 (6 units)  

· BIO 425C and 425L, which meets NAU’s senior capstone requirement (4 units)  

· 3-4 units of invertebrate coursework from BIO 221, 222, 227, 322, 475, and 522  

· 3-4 units of vertebrate coursework from BIO 223, 331, 366, 424, 477, 478, 525, 526, 527, 528, 535, 540, and 545  

· 10-12 units of additional coursework from: 

any BIO courses, except BIO 100, 100L and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from ANT 270 and 553, FOR 453 and 504, and GLG 225, 530, and 536  

General Electives   

Additional coursework is required, if, after you have met the previously described requirements, you have not yet completed a total of 120 units of credit.  

 

You may take these remaining courses from any academic areas, using these courses to pursue your specific interests and goals. We encourage you to consult with your advisor to select the courses that will be most advantageous to you. (Please note that you may also use prerequisites or transfer credits as electives if they weren’t used to meet major, minor, or liberal studies requirements.)  

 

Click here for information about our Biology undergraduate courses and faculty.

 

Academics
 

[image: image1.png]



B.S. Exercise Science (extended major)

We offer the B.S. in exercise science with two emphases: clinical exercise physiology and graduate and professional preparation.

 

To earn this degree, you must complete at least 120 units of coursework, which we describe in the sections that follow:

· At least 35 units of liberal studies requirements.  Be aware that you may not use courses with an EXS prefix to satisfy these liberal studies requirements.  Contact your department for information about liberal studies courses that are specific to this major.

· at least 86 units of major requirements

· elective courses, if needed, to reach an overall total of at least 120 units

Be aware that some courses required for your degree may have prerequisites that you must also take. Check the courses in the appropriate subject. (You may be able to count these prerequisites toward your liberal studies or general elective credit.)

  

Please note that you must complete NAU’s diversity requirements by taking two 3-unit courses, one in ethnic diversity and one in global awareness. These courses may be used to meet other requirements within your academic plan if you choose them carefully. Click here for a list of the available diversity courses.

 

Also be aware that NAU requires that at least 30 units of the courses you take for your degree must be upper-division courses (those numbered 300 and above).

 

Finally, please note that you may be able to use some courses to meet more than one requirement; however, you must still meet the total of at least 120 units to graduate. Contact your advisor for details.

Major Requirements

As an exercise science major, you complete at least 86 units of common courses and emphasis requirements.  You must attain grades of C or better in CHM 151, 151L, 152, and 152L; BIO 201; PHY 111; MAT 125; and ENG 105. 

Common Courses

You must complete the following 72-75 units:

· EXS 190, 334, 336, 337, 460, and 460L (14 units)

· BIO 444C or EXS 414C (3-4 units)

· HS 200 or EXS 150 (3 units)

· NTS 256 (3 units)

· BIO 181:181L, 182, 201, and 202 (16 units)

· CHM 151, 151L, 152, and 152L (9 units)

· CHM 230 or 235 (3-4 units)

· CHM 360 or 461 (3 units)

· MAT 125 (4 units)

· STA 270 or PSY 230 (3-4 units)

· PHY 111, 111L, 112, and 112L

or PHY 161, 161L, 262 and 262L (8 units)

· ENG 302W or 305W, which meet NAU’s junior writing requirement (3 units)

Emphasis Requirements

You must complete the following 14-18 units, depending on which emphasis you choose.

 

Clinical Exercise Physiology Emphasis 

You take 15 units of emphasis requirements, for a total of 87-90 units in your major:

· EXS 408C (12 units)

(Please note that this internship requires outside placement and necessitates making arrangements at least six months before the internship begins.)

· EXS 465C, which meets NAU’s senior capstone requirement (3 units)

 

Graduate and Professional Preparation Emphasis 

You take 11-14 units of emphasis requirements, for a total of at least 86 units in your major:

· EXS 360 or 575 (3 units)

· EXS 408C, 414C*, 465C, 485C, or 497C, which meet NAU’s senior capstone requirement (3 units)

· 5-8 additional units of EXS coursework chosen from the following list: (Note: Please be aware that these courses may have prerequisites)

AT 200, BIO 205, 320, 331, 332, 340, 343, 344, 350, or 424; CHM 320/L or 440; EXS 485, 497, 408, 414C (when not used as a capstone); MAT 136; ME 340, NTS 370, PSY 227, 240, 250, 350, or 415; SOC 318; STA 371 or 472

 

*Note: If EXS 414C is taken instead of BIO 444C, then EXS 414C may not be used to satisfy the capstone requirement.

General Electives  

Additional coursework is required, if, after you have met the previously described requirements, you have not yet completed a total of 120 units of credit.  

 

You may take these remaining courses from any academic areas, using these courses to pursue your specific interests and goals. We encourage you to consult with your advisor to select the courses that will be most advantageous to you. (Please note that you may also use prerequisites or transfer credits as electives if they weren’t used to meet major, minor, or liberal studies requirements.) 

 

Click here for more information about  Exercise Science undergraduate courses, and Exercise Science faculty.

 

 

B.S. Microbiology (extended major) 

To earn this degree, complete at least 120 units of coursework, which we describe in the sections that follow:   

· at least 35 units of liberal studies requirements.   Be aware that you may not use courses with a BIO prefix to satisfy these liberal studies requirements.  

· at least 43-49 units of major requirements

· at least 28-29 units of emphasis requirements

· elective courses, if needed, to reach an overall total of at least 120 units  

Be aware that some courses required for your degree may have prerequisites that you must also take. Check the courses in the appropriate subject.  (You may be able to count these prerequisites toward your liberal studies or general elective credit.)  

  

Please note that you must complete NAU’s diversity requirements by taking two 3-unit courses, one in ethnic diversity and one in global awareness. These courses may be used to meet other requirements within your academic plan if you choose them carefully. Click here for a list of the available diversity courses.

 

Also be aware that NAU requires that at least 30 units of the courses you take for your degree must be upper-division courses (those numbered 300 and above).  

 

Finally, please note that you may be able to use some courses to meet more than one requirement; however, you must still meet the total of at least 120 units to graduate. Contact your advisor for details.  

Major Requirements

For this major, you must complete at least the following 43-49 core units of biology and science support courses.

Biology Courses

Complete the following 40 units with a grade of C or better in each course:

· BIO 181:181L and 182 (8 units)

· BIO 205 (4 units)

· BIO 305W, which meets NAU's junior writing requirement (1 unit)

· At least 2 of the following courses: BIO 340, 344, 350 (6 units)

· CHM 151, 151L, 152, and 152L (9 units)

· CHM 360 or 461 (3 units)

· MAT 125 plus STA 270 or PSY 230 (7-8 units)

 or only MAT 136 (4 units)

· PHY 111, 111L, 112, and 112L (8 units)

or PHY 161, 161L, 262, 262L, and 263 (11 units)

 

Microbiology offers two emphases: Applied and Environmental Emphasis and Biomedical Emphasis

Applied and Environmental Microbiology Emphasis

For this emphasis, you must complete a minimum of 28-29 units with a grade of C or better in each biology course:  

· BIO 369 (4 units)  

· At least 6 units from the following choices: BIO 326, 343, 346, 349L, 376, 409, 410, 411, 475, and 502  

· Choose BIO 471C which meets NAU’s senior capstone requirement (3-4 units)

· At least 8 units from the following choices: BIO 300, 326, 340, 344, 346, 349L, 350, 375, 376, 401, 408, 409, 410, 411, 425, 426, 435, 440, 475, 479, 485, 497, 498, 499, 502, 572; CENE 150, 280, 281L, 282L, 330, 332, 435; CHM 360L, 420, 440, ENV 280, 385, FOR 213, 282, and 340; GLG 301, 309, 451 

· CHM 230, 230L, and 320 (7 units)

or CHM 235, 235L, and 238 (8 units)  

Biomedical Microbiology Emphasis

For this emphasis, you must complete a minimum of 29 units with a grade of C or better in each biology course:  

· BIO 375, 401C, and 488C (11 units)

· At least 10 units from the following courses: BIO 320, 343, 346, 349L, 411, 440, 475, 485, 497, 498, 545 [425C/L or BIO 201 + 202]

· CHM 235, 235L, and 238  (8 units) 

General Electives  

Additional coursework is required, if, after you have met the previously described requirements, you have not yet completed a total of 120 units of credit.  

 

You may take these remaining courses from any academic areas, using these courses to pursue your specific interests and goals. We encourage you to consult with your advisor to select the courses that will be most advantageous to you. (Please note that you may also use prerequisites or transfer credits as electives if they weren’t used to meet major, minor, or liberal studies requirements.) 

 

Click here for information about our Biology undergraduate courses and faculty.
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Undergraduate Information

Our objectives for the academic plans in the Department of Biological Sciences are to prepare you for a profession in biology or microbiology; provide you with the background necessary for admission to medical, dental, veterinary, or other professional schools; provide a program of instruction for biology teachers in secondary schools; provide subject matter courses appropriate for elementary teachers; provide knowledge of biological phenomena for cultural enlightenment and service; and provide insights about the biological sciences that will be of value throughout your life.  

 

In these sections, we describe each academic plan individually, followed by an explanation of our departmental honors program.  

 

You may pursue the following academic plans in NAU’s Department of Biology:  

· B.S. in biology (extended major)  

with emphases in general, behavior, botany, cellular and molecular biology, ecology, evolution, fish and wildlife management, physiology, zoology, pre-health professions

· B.S. in exercise science (extended major) 

· B.S. in microbiology: (extended major)  

with emphases in applied and environmental microbiology emphasis, biomedical microbiology emphasis

· B.S.Ed. in biology and secondary education (extended major)  

· B.A. Interdisciplinary Studies: biology (extended major)
· B.S. Interdisciplinary Studies: biology (extended major)
· minor in biology  

· minor in biology secondary education  

· minor in microbiology  

In addition, NAU offers a B.S. in environmental sciences: biology (extended major) and a B.S. in environmental sciences: microbiology (extended major).  Click on the hyperlinks for more information.  We also offer an academic plans in athletic training; see the Athletic Training sections for information about it.

 

Click here for information about our Biology undergraduate courses and faculty.

B.S. Biology (extended major)

This Bachelor of Science in Biology offers nine advising tracks: Behavior, Botany, Cellular and Molecular Biology, Ecology, Evolution, Fish and Wildlife Management, Physiology, Zoology, Pre-Health Professions.

 distinct emphases in the following areas:

· General

· Behavior

· Botany

· Cellular and Molecular Biology

· Ecology

· Evolution

· Fish and Wildlife Management

· Physiology

· Zoology

· Pre-Health Professions

To earn this degree, complete at least 120 units of coursework, which we describe in the sections that follow:   

· at least 35 units of liberal studies requirements  Be aware that you may not use courses with a BIO prefix to satisfy these liberal studies requirements.  

· at least 32-48 units of major core requirements  

· at least 32 units of major requirements

· elective courses, if needed, to reach an overall total of at least 120 units  

Be aware that some courses required for your degree may have prerequisites that you must also take. Check the courses in the appropriate subject.  (You may be able to count these prerequisites toward your liberal studies or general elective credit.)  

   

Please note that you must complete NAU’s diversity requirements by taking two 3-unit courses, one in ethnic diversity and one in global awareness. These courses may be used to meet other requirements within your academic plan if you choose them carefully. Click here for a list of the available diversity courses.

 

Please note that NAU requires that at least 30 units of the courses you take for your degree must be upper-division courses (those numbered 300 and above).  

 

Finally, please note that you may be able to use some courses to meet more than one requirement; however, you must still meet the total of at least 120 units to graduate. Contact your advisor the Biology Advisement Center for details.  

Major Core Requirements 

For this major, complete at least the following 32-44 units of biology and science support courses.  

 

· BIO 181:181L and 182 with a grade of C or better (8 units)  

· CHM 130 and 151L (5 units)

or CHM 151, 151L, 152, and 152L (9 units)  

· CHM 230 and 230L (4 units)

or CHM 235 and 235L (5 units)

or CHM 235, 235L, and 238 (8 units)  

· CHM 360 or 461 (3 units)  

· MAT 125  plus either STA 270 or PSY 230 (7-8 units)  

or only MAT 136 (4 units) 

· PHY 111, 111L, 112, and 112L (8 units)

or PHY 161, 161L, 262, and 262L (8 units)  

Note: if you choose the PHY 161/262 option, PHY 263 is strongly recommended in addition 

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· 4-5 units in one of the following combinations of courses, either of which meets NAU’s junior writing requirement:  

BIO 205 and 305W

or BIO 326 and 326LW  

· 3-4 units in one of the following courses or combinations of courses, any of which meets NAU’s senior capstone requirement:  

BIO 401C

or BIO 425C and 425L

or BIO 426C and 426L

or BIO 435C

or BIO 444C

or BIO 488C  

· 23-25 units of additional coursework, which can include:  

any BIO courses, except BIO 100 and 100L and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from the following biology-related courses:   

ANT 270, 271, 370, 379, 553, and 554  

CHM 238L, 320, 360, 360L, 440, 461, and 560  

CS 486C  

ENV 280, 440, and 440L  

FOR 212, 213, 222, 240, 250, 255, 270, 282, 340, 381, 382, 403, 404, 405, 445, 453, and 504  

GGR 250 and 457  

GLG 101, 107, 201, 225, 304, 530, and 536  

NTS 256, 370, 465, and 470  

PRM 300  

PSY 320, 350, 355, 370, 420, 432, 495, and 670  

STA 471 and 472  

Behavior Emphasis

This emphasis allow you to develop a suite of courses that is tailor-made to your particular needs and interests. You may take courses in vertebrate behavior, invertebrate behavior, behavioral physiology, and animal cognition.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 340 and 366 (6 units)

· BIO 326 and 326LW, which meets NAU's junior writing requirement (4 units)

· 3-4 units from the following course or combination of courses, either of which meets NAU's senior capstone requirements:

BIO 435C

or BIO 425C and 425L

· 18-19 units of additional coursework from:

any of BIO 221, 222, 223, 322, 344, 373, 425C, 435C, 525, 526, 527, 528, 535, 540, 545, 573, 580, and 666

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from CS 486C; ENV 440; PSY 320, 350, 370, and 495; and STA 471 and 472 

any BIO courses, except BIO 100 and 100L and 310 or any BIO recitation (R) courses

Botany Emphasis

Many opportunities are available to you if you have undergraduate training in the plant sciences. (See www.botany.org/bsa/careers/.) This botany emphasis provides you with a sound foundation in plant sciences while allowing you to create a course of study that satisfies your individual needs and interests. We also encourage you to become an active member of the NAU Botany Club.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 284 (4 units)  

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· 3-4 units from the following course or combination of courses, either of which meets NAU’s senior capstone requirement:  

· BIO 435C

or BIO 426C and 426L  

· 9 units from BIO 374, 410, 414, 415, 431, 517, 536, and 570  

· 11-12 units of additional coursework from:  

any BIO courses, except BIO 100 and 100L and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from ANT 554; ENV 440 and 440L; FOR 212, 213, 222, 240, and 250; GGR 250 and 457; and GLG 101 and 304  

Cellular and Molecular Biology Emphasis

This emphasis offers a detailed study of prokaryotic and eukaryotic cells and provides a sound foundation in genetics, cell biology and immunology in order to understand how cells function.  A cellular and molecular biology emphasis is an excellent preparation for medical veterinary or dental schools, graduate studies in biology or careers in the biotechnology industry. 

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 205 plus BIO 305W, which meets NAU’s junior writing requirement (5 units)   

· BIO 340, 344, and 349L (9 units)  

· BIO 401C, which meets NAU’s senior capstone requirement (4 units)  

· 14 units of additional coursework from:  

BIO 331, 343, 350, 369, 410, 411, 440, 440L, 471, 488C, 502, 545, 550, and 551

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from CHM 238L, 320, and 560  

Ecology Emphasis

This ecology emphasis prepares you for careers that involve interactions among animals, plants, and microbes and their respective physical and chemical environments. You may select courses from such areas of active faculty interest and involvement as microbial ecology, plant ecology, marine and freshwater ecology, ecosystem ecology, and global change.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· BIO 340 (3 units)  

· BIO 435C, which meets NAU’s senior capstone requirement (3 units)   

· 12 units of additional coursework from:  

BIO  221, 222, 223, 227, 284, 322, 366, 369, 373, 374, 399, 410, 411, 414, 415, 431, 471, 475, 477, 478, 479, 488C, 516, 517, 522, 525, 526, 527, 528, 546, 570, 571, 572, 573, 574, 577, and 580

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from ANT 270, 271, and 370; CHM 440; ENV 280 and 440; FOR 213, 240, 270, 282, and 340; GGR 250 and 457; GLG 107, 201, and 225; and PRM 300  

· 10 additional units from any BIO courses, except BIO 100 and 100L and 310 or any BIO recitation (R) courses

Evolution Emphasis

This evolution emphasis provides you with a broad and detailed understanding of modern evolutionary biology. It can prepare you for careers in areas such as teaching and conservation biology and for jobs with federal and state government agencies, colleges and universities; and museums and zoos. Optional areas of concentration within the evolution major include vertebrate evolution, invertebrate evolution, and plant evolution.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· BIO 340 (3 units)  

· BIO 435C, which meets NAU’s senior capstone requirement (3 units)  

· 12 units of additional coursework from:  

BIO 221, 222, 223, 227, 284, 322, 366, 410, 415, 424, 425C, 425L, 426C, 426L, 431, 525, 526, 527, 528, 570, and 574

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from ANT 270, 271, and 379; ENV 440 and 440L; and GLG 225, 530, and 536  

· 10 additional units from any BIO courses, except BIO 100 and 310  

Fish and Wildlife Management

We encourage you to consider this emphasis if you are interested in a career as a wildlife biologist with federal, state, or non-governmental agencies.  

 

The area around Flagstaff is ecologically diverse and is home to a variety of game, non-game, and threatened and endangered species. You have the opportunity to develop field skills through independent research with individual professions or through internships with state and federal agencies. We also encourage you to become an active member of the NAU student chapter of The Wildlife Society, the international organization of professional wildlife biologists.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

 

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· BIO 477 and 478 (6 units)  

· 3-4 units from the following course or combination of courses, either of which meets NAU’s senior capstone requirement:  

BIO 435C

or BIO 425C and 425L  

· 18-19 units of additional coursework from:  

any BIO courses, except BIO 100, 100L, 201, 202, and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from FOR 213, 255, 282, 381, 382, and 445; ENV 440; and GGR 457  

Physiology

The physiology major provides you with a broad and detailed understanding of the internal physiology of animals. It can prepare you for careers in such areas as medicine, biotechnology, pharmacology, biomedical and basic research, and other professional programs, including teaching at pre-college and college levels. Optional areas of concentration within the physiology major include organismal physiology, human physiology, environmental physiology, and cellular physiology.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

 

· BIO 340 and 344 (6 units)  

· 4-5 units in one of the following course or combinations, either of which meets NAU’s junior writing requirement:  

BIO 326 and 326LW

or BIO 205 and 305W

· 4 units in one of the following course or combinations of courses, either of which meets NAU’s senior capstone requirement:   

BIO 425C and 425L

or BIO 426C and 426L

or BIO 444C  

· 9-12 units of additional coursework from:  

BIO 201, 202, 320, 331, 350, 401C, 424, 425C, 426C, 440, 444C, 488C, 535, 540, 545, and 673

· up to 3 units of BIO 300

· up to 6 units from BIO 408, 485, 497, and 498

· up to 6 units (3 units if you used ENG 302W) from PSY 350, 355, 420, 432, and 670; EXS 336, 337, 460, 465C, 570, and 575; and NTS 256, 370, 465, and 470  

· 5-9 additional units from any BIO courses, except BIO 100, 100L and 310 or any BIO recitation (R) courses

Pre-Health Professions

This major prepares you for entering post-graduate programs in the health professions, such as human medicine, veterinary medicine, and dentistry. We encourage you to confer with NAU’s biomedical professions advisor and to review catalogs from specific health profession schools for more detailed information about possible additional requirements.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

 

· BIO 205 (4 units)  

· BIO 305W, which meets NAU’s junior writing requirement (1 unit)   

· BIO 340 and 344 (6 units)  

· BIO 425C and 425L or 444C, either of which meets NAU’s senior capstone requirement (4 units)  

· 17 units of additional coursework from:  

any BIO courses, except BIO 100, 100L and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from PSY 350, 355, 420, 432, and 670; EXS 336, 337, 460, 465C, 570, and 575; and NTS 256, 370, 465, and 470  

Zoology

This zoology major prepares you for careers dealing with the biology of animals at all organizational levels from cell to ecosystem. Career opportunities in this field range from research to teaching, environmental consulting to conservation activism, private corporation to governmental agency. You may select courses from such areas of active faculty interest and involvement as invertebrate zoology or vertebrate zoology.  

 

Complete at least the following 32 units.  Note that you must have a grade of "C" or better in each course.

· BIO 326 and 326LW, which meets NAU’s junior writing requirement (4 units)   

· BIO 340 and 344 (6 units)  

· BIO 425C and 425L, which meets NAU’s senior capstone requirement (4 units)  

· 3-4 units of invertebrate coursework from BIO 221, 222, 227, 322, 475, and 522  

· 3-4 units of vertebrate coursework from BIO 223, 331, 366, 424, 477, 478, 525, 526, 527, 528, 535, 540, and 545  

· 10-12 units of additional coursework from: 

any BIO courses, except BIO 100, 100L and 310 or any BIO recitation (R) courses

up to 3 units of BIO 300

up to 6 units from BIO 408, 485, 497, and 498

up to 6 units from ANT 270 and 553, FOR 453 and 504, and GLG 225, 530, and 536  

General Electives   

Additional coursework is required, if, after you have met the previously described requirements, you have not yet completed a total of 120 units of credit.  

 

You may take these remaining courses from any academic areas, using these courses to pursue your specific interests and goals. We encourage you to consult with your advisor the Biology Advisement Center to select the courses that will be most advantageous to you. (Please note that you may also use prerequisites or transfer credits as electives if they weren’t used to meet major, minor, or liberal studies requirements.)  

 Click here for information about our Biology undergraduate courses and faculty.

 

Academics
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B.S. Exercise Science (extended major)

We offer the B.S. in exercise science with two emphases  advising tracks for clinical exercise physiology and graduate and professional preparation.

 

To earn this degree, you must complete at least 120 units of coursework, which we describe in the sections that follow:

· At least 35 units of liberal studies requirements.  Be aware that you may not use courses with an EXS BIO prefix to satisfy these liberal studies requirements.  Contact your department Biology Advisement for information about liberal studies courses that are specific to recommended for this major.

· at least 86 units of major requirements

· elective courses, if needed, to reach an overall total of at least 120 units

Be aware that some courses required for your degree may have prerequisites that you must also take. Check the courses in the appropriate subject. (You may be able to count these prerequisites toward your liberal studies or general elective credit.)

  

Please note that you must complete NAU’s diversity requirements by taking two 3-unit courses, one in ethnic diversity and one in global awareness. These courses may be used to meet other requirements within your academic plan if you choose them carefully. Click here for a list of the available diversity courses.

 

Also be aware that NAU requires that at least 30 units of the courses you take for your degree must be upper-division courses (those numbered 300 and above).

 

Finally, please note that you may be able to use some courses to meet more than one requirement; however, you must still meet the total of at least 120 units to graduate. Contact your advisor Biology Advisement Center for details.

Major Requirements

As an exercise science major, you must complete at least 86 units of common courses and emphasis   course requirements.  You must attain grades of C or better in CHM 151, 151L, 152, and 152L; BIO 201; PHY 111; MAT 125; and ENG 105. 

Common Courses

You must complete the following 72-75 units:

· EXS 190, 334, 336, 337, 460, and 460L (14 units)

· BIO 444C or EXS 414C (3-4 units)

· HS 200 or EXS 150 (3 units)

· NTS 256 (3 units)

· BIO 181:181L, 182, 201, and 202 (16 units)

· CHM 151, 151L, 152, and 152L (9 units)

· CHM 230 or 235 (3-4 units)

· CHM 360 or 461 (3 units)

· MAT 125 (4 units)

· STA 270 or PSY 230 (3-4 units)

· PHY 111, 111L, 112, and 112L

or PHY 161, 161L, 262 and 262L (8 units)

· ENG 302W or 305W, which meet NAU’s junior writing requirement (3 units)

Emphasis Requirements

You must complete the following 14-18 units, depending on which emphasis you choose.

 

Clinical Exercise Physiology Emphasis 

You take 15 units of emphasis requirements, for a total of 87-90 units in your major:

· EXS 408C (12 units)

(Please note that this internship requires outside placement and necessitates making arrangements at least six months before the internship begins.)

· EXS 465C, which meets NAU’s senior capstone requirement (3 units)

 

Graduate and Professional Preparation Emphasis 

You take 11-14 units of emphasis requirements, for a total of at least 86 units in your major:

· EXS 360 or 575 (3 units)

· EXS 408C, 414C*, 465C, 485C, or 497C, which meet NAU’s senior capstone requirement (3 units)

· 5-8 additional units of EXS coursework chosen from the following list: (Note: Please be aware that these courses may have prerequisites)

AT 200, BIO 205, 320, 331, 332, 340, 343, 344, 350, or 424; CHM 320/L or 440; EXS 485, 497, 408, 414C (when not used as a capstone); MAT 136; ME 340, NTS 370, PSY 227, 240, 250, 350, or 415; SOC 318; STA 371 or 472

 

*Note: If EXS 414C is taken instead of BIO 444C, then EXS 414C may not be used to satisfy the capstone requirement.

· BIO 181: 181L, 182, 192, 201, 202, 334, 338, 338L, 460, and 460L (30 units)

· BIO 360 or 408* (3 units)

· BIO 444C or BIO 420C (3-4 units)

· HS 200 or BIO 154 (3 units)

· NTS 256 (3 units)

· CHM 151, 151L, 152, and 152L (9 units)

· CHM 230 or 235 (3-4 units)

· CHM 360 or 461 (3 units)

· MAT 125 (4 units)

· STA 270 or PSY 230 (3-4 units)

· PHY 111, 111L, 112, and 112L

or PHY 161, 161L, 262 and 262L (8 units)

· ENG 302W or 305W, which meet NAU’s junior writing requirement (3 units)

· BIO 408C*, 420C#, 465C, 485C, or 497C, which meet NAU’s senior capstone requirement (3 units) 

· 5-8 additional units of exercise science electives chosen from the following list: (Please be aware that these courses may have prerequisites)

AT 200, BIO 205, 320, 331, 332, 340, 343, 344, 350, 408*, 420C (when not used as a capstone), 424, 485, 497; CHM 320/L or 440; MAT 136; ME 340, NTS 370, PSY 227, 240, 250, 350, or 415; SOC 318; STA 371 or 472

*Note: Internship (408 or 408C) requires outside placement and must be planned at least six months before the internship is to begin.  See Biology Advisement for more information.

 

#Note: If BIO 420C is taken instead of BIO 444C, then BIO 420C may not be used to satisfy the capstone requirement.

General Electives  

Additional coursework is required, if, after you have met the previously described requirements, you have not yet completed a total of 120 units of credit.  

 

You may take these remaining courses from any academic area s, using these courses to pursue your specific interests and goals. We encourage you to consult with your advisor the Biology Advisement Center to select the courses that will be most advantageous to you. (Please note that you may also use prerequisites or transfer credits as electives if they weren’t used to meet major, minor, or liberal studies requirements.) 

 

Click here for more information about  Exercise Science undergraduate courses, and Exercise Science faculty.

 

 

B.S. Microbiology (extended major) 

To earn this degree, complete at least 120 units of coursework, which we describe in the sections that follow:   

· at least 35 units of liberal studies requirements.   Be aware that you may not use courses with a BIO prefix to satisfy these liberal studies requirements.  

· at least 43-49

   40 units of major requirements

at least 28-29 units of emphasis requirements  32-39 units of math and science support courses

· elective courses, if needed, to reach an overall total of at least 120 units  
Be aware that some courses required for your degree may have prerequisites that you must also take. Consult the University catalog for the pre-requisites. Check the courses in the appropriate subject.  (You may be able to count these prerequisites toward your liberal studies or general elective credit.)  

  

Please note that you must complete NAU’s diversity requirements by taking two 3-unit courses, one in ethnic diversity and one in global awareness. These courses may be used to meet other requirements within your academic plan if you choose them carefully. Click here for a list of the available diversity courses.

 

Also be aware that NAU requires that at least 30 units of the courses you take for your degree must be upper-division courses (those numbered 300 and above).  

 

Finally, please note that you may be able to use some courses to meet more than one requirement; however, you must still meet the total of at least 120 units to graduate. Contact your advisor the Biology Advisement Center for details.  

Major Requirements

For this major, you must complete at least the following 43-49 core units of biology and science support courses.

Biology Courses

Complete the following 40 units with a grade of C or better in each course:

· BIO 181:181L and 182 (8 units)

· BIO 205 (4 units)

· BIO 305W, which meets NAU's junior writing requirement (1 unit)

· At least 2 of the following courses: BIO 340, 344, 350 (6 units)

· CHM 151, 151L, 152, and 152L (9 units)

· CHM 360 or 461 (3 units)

· MAT 125 plus STA 270 or PSY 230 (7-8 units)

 or only MAT 136 (4 units)

· PHY 111, 111L, 112, and 112L (8 units)

or PHY 161, 161L, 262, 262L, and 263 (11 units)

 

Microbiology offers two emphases: Applied and Environmental Emphasis and Biomedical Emphasis

Applied and Environmental Microbiology Emphasis

For this emphasis, you must complete a minimum of 28-29 units with a grade of C or better in each biology course:  

· BIO 369 (4 units)  

· At least 6 units from the following choices: BIO 326, 343, 346, 349L, 376, 409, 410, 411, 475, and 502  

· Choose BIO 471C which meets NAU’s senior capstone requirement (3-4 units)

· At least 8 units from the following choices: BIO 300, 326, 340, 344, 346, 349L, 350, 375, 376, 401, 408, 409, 410, 411, 425, 426, 435, 440, 475, 479, 485, 497, 498, 499, 502, 572; CENE 150, 280, 281L, 282L, 330, 332, 435; CHM 360L, 420, 440, ENV 280, 385, FOR 213, 282, and 340; GLG 301, 309, 451 

· CHM 230, 230L, and 320 (7 units)

or CHM 235, 235L, and 238 (8 units)  

Biomedical Microbiology Emphasis

For this emphasis, you must complete a minimum of 29 units with a grade of C or better in each biology course:  

· BIO 375, 401C, and 488C (11 units)

· At least 10 units from the following courses: BIO 320, 343, 346, 349L, 411, 440, 475, 485, 497, 498, 545 [425C/L or BIO 201 + 202]

CHM 235, 235L, and 238  (8 units) 

For this major, you must complete at least the following 40 core units of biology courses and an additional 32-39 units of science support courses.

Biology Courses

Complete the following 40 units with a grade of C or better in each course:

· BIO 181:181L and 182 (8 units)

· BIO 205 (4 units)

· BIO 305W, which meets NAU's junior writing requirement (1 unit)

· At least 2 of the following courses: BIO 340, 344, 350 (6 units)

· At least 9 additional units from the following Biology courses: BIO 340, 344, 350, 346, 369, 349L, 375, 376, 401, 409, 410, 411, 440, 471, 475, 488C.

· 8-9 additional units from the following list of electives: BIO 201, 202, 300, 320, 326, 340, 343L, 344, 346, 349L, 350, 375, 376, 401C, 408,  409, 410,  411, 425C, 426C, 435, 440,  471C, 475, 479, 485, 488C, 497, 498, 499, 502, 545, 572;  CENE 150, 280, 281L, 282L, 330, 332, 435, CHM 360L, 420, 440, ENV 280, 385, FOR 213,282, 340, GLG 301, 309, 451.

· One of the following three capstone courses (3-4 units) : BIO 471C, BIO401C, BIO488C

In addition the following Math and Science Support courses must be completed (32-39 units):

· CHM 151, 151L, 152, and 152L (9 units)

· CHM 230, 230L and 320  (8 units)  or  CHM 235, 235 L, 238 (8 units)

· CHM 360 or 461 (3 units)

· MAT 125 plus STA 270 or PSY 230 (7-8 units), or only MAT 136 (4 units)

· PHY 111, 111L, 112, and 112L (8 units) or PHY 161, 161L, 262, 262L, and 263 (11 units)

General Electives  

Additional coursework is required, if, after you have met the previously described requirements, you have not yet completed a total of 120 units of credit.  

 

You may take these remaining courses from any academic areas, using these courses to pursue your specific interests and goals. We encourage you to consult with your advisor the Biology Advisement Center to select the courses that will be most advantageous to you. (Please note that you may also use prerequisites or transfer credits as electives if they weren’t used to meet major, minor, or liberal studies requirements.) 

 

Click here for information about our Biology undergraduate courses and faculty.
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