
 
 

Proposal for New Course  
 

1. New course effective beginning what term and year? (ex. Spring 2004, Summer 2005) Fall 2005 
 
2. College Engineering and Natural Sciences 3. Academic Unit (Department) Biological Sciences 
 
4. Course subject/catalog number BIO 346 5. Units (credit hours) 3 
 
6. Co-convened with None 
     (Must be approved by UGC prior to bringing to UCC.  Both course syllabi must be presented) 
 
7. Cross-listed with None 
     (Must be approved by UGC prior to bringing to UCC. Both course syllabi must be presented.) 
   
8. Long course title Advanced Microbiology 
 
9. Short course title (maximum of 30 characters including spaces) Advanced Microbiology 
 
10. Catalog course description (20-30 words), include requisites. 
Detailed examination of advanced microbiological concepts and current applications.  Topics include cell structure and function, 
growth and culturing approaches, energy generation, molecular and metabolic diversity, and extremophiles. Prerequisites: CHM 
151 and BIO 205. 
 
 
 

11. Grading option: Letter grade X    or pass/fail    or both  
(If both, the course may only be offered one way for 
each respective section.) 

 
12. May course be repeated for additional units (credit hours)?  yes    no X      If yes, maximum units allowed?  
 
13. If yes, may course be repeated for additional units (credit hours)  in the same term? (ex. BIO 300) yes                no  

14. Is this a topics course?     yes         no X  
 
15. Please check ONE of the following that most appropriately describes the course:  

Lecture and lab (combined)  Lecture only X Lab only    Clinical    Research  
Seminar  Field Studies  Independent Study  Activity             Supervision       
 
16. Contact hours of lecture weekly 3 Contact hours of lab weekly  
 
17. Prerequisites (must be completed before proposed course) CHM 151, BIO 205 
 
18. Corequisites (must be completed with proposed course) None 
 
19. If course has no requisites, will all sections of the course require (check one):  
 instructor consent  department consent  no consent   
 



 
 
20. Is the course needed for a new degree plan?      yes            no     X 

For inclusion as elective in modified emphasis areas 
within existing Microbiology BS program 

                         If yes, has the program been approved by UCC or UGC?            yes        no   
                         If yes, when?       
                         Name of new program plan?      
 
21. Does course replace an existing course?      yes X       no   
                    If yes, what course? BIO 220, BIO 446  Submit Proposal for Course Change or Deletion for replaced course. 
 
22. Does course duplicate content of existing courses within or outside of your college?        yes       No X  
                    If yes, list any courses this course may have duplicative material with and estimate percentage of duplication: 
                       
 
 
 
                    Please attach letters of support from each department who course is listed above. 
 
23. Will this course affect other academic plans, academic units (departments), or enrollment?                       yes          no   X  
                    If yes, explain in justification and provide supporting documentation from the affected departments. 
 
24. Is a potential equivalent course offered at a community college (lower division only)?      yes        no X  
                       If yes, does it require listing in the Course Equivalency Guide?          yes        no   
                       Please list, if known, the institution, subject/catalog number of the course.   
 
25. Justification for new course, including unique features if applicable.  (Attach proposed syllabus in the approved university 
format; see next page for outline.)  
 
This new course will play a pivotal role in the proposed curricular revisions for the Microbiology BS program, which 
include 2 new emphasis areas to replace the 2 current  emphases.  Furthermore, enrollments in the introductory course 
for Microbiology majors (BIO 220) and in Physiology of Microbial Growth (BIO 446) have been declining substantially 
in recent years.  In the new curricular plans, BIO 205, Microbiology, will serve as the introductory course for 
Microbiology Majors.  The syllabus for 205 is being modified appropriately.  Advanced material currently covered in 
BIO 220 and information from BIO 446 will be combined into an Advanced Microbiology course, BIO 346 (proposed 
number).  This course will be offered as an elective for students in both the biomedical and the applied and 
environmental emphasis areas.  Students will be encouraged to include this course in their curricular plans, because it 
will involve significant coverage of key concepts in microbiology in more detail than can be included in BIO 205.  
Furthermore, this course will offer excellent preparation for further upper division microbiology course work.  The 
take-home exams included in the proposed Advanced Microbiology course, together with a participation component 
included in assessment, will encourage the development of critical thinking and reading skills and oral presentation 
skills.  
 
  

26. Names of current faculty qualified to teach this course 
Richard Shand, Maribeth 
Watwood  

 
27. If course will require additional faculty, space, or equipment, how will these requirements be satisfied?  
No additional faculty, space or equipment will be needed to offer this course. 
 
  
28. Will present library holdings support this course?      yes X              no   



 
 
 
 
 
29. Approvals     
 
 
 

Department Chair (if appropriate)                                                                                                                                Date 
 

Chair of college curriculum committee                                                                                                                        Date 
 
Dean of college                                                                                                                                                             Date 
 

For Committee use only 
 
 
For University Curriculum Committee                                                                                                                         Date 
Or University Graduate Committee 
 
 
Action taken: 
 
 

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

 



College of Engineering and Natural Sciences 
Department of Biological Sciences 

BI0 346 Proposed Syllabus 
Advanced Microbiology 

 
Instructor:  Richard F. Shand, Professor of Microbiology 
 
Offices/contact information:  Building 88, Room 239 (523-9970) Laboratory: Building 88, 
Room 229 (523-6145). E-mail: richard.shand@nau.edu    
 
Office Hours: Regular office hours will be scheduled each Tuesday and Thursday 11:00-12:00.  
In addition, I am happy to meet with students whenever possible.  Call or email me to arrange a 
time or drop by my office or lab. 
 
Meeting Times: to be arranged 
 
Textbook: Brock Biology of Microorganisms (10th edition), Michael T. Madigan et al. 2002  
ISBN: 0-13-066271-2.  In addition, course content will be supplemented with readings from the 
current primary literature. 
 
Course Prerequisites: BI0 205 
 
Course Description: A detailed examination of advanced concepts in microbiology and the 
application of these concepts to real world issues in the field of microbiology.  This course will 
prepare students for further coursework in either the Applied and Environmental or the 
Biomedical emphasis areas in the Microbiology BS degree program.  Specific topics will include 
(i) microbial cell structure and function (ii) microbial growth and culturing approaches (iii) 
energy generation mechanisms (iv) molecular and metabolic diversity, and (v) extremophilic life 
strategies. 
 
Student Learning Expectations / Outcomes for this Course: Students will 1) obtain an advanced 
knowledge of microbiology, focusing on linkages between cellular function and physiological 
mechanisms; 2) appreciate the vast scope of microbial diversity, including molecular and 
metabolic diversity; 3) gain a working knowledge of how fundamental physiological concepts 
relate to the successful practice of applied microbiology; and 4) become familiar with examples 
and applications of current microbiological research. 
 
Course structure / approach: This course will consist of two 75 minute sessions per week.  Class 
time will consist of lecture, question and answer sessions, discussions, guided inquiry, etc.  
Students should review assignments prior to the class period in which they are covered.  There is 
a participation component as part of the assessment of this course; to earn the participation 
points, students must engage actively in all class room components.   Students are also expected 
to develop a comprehensive set of notes during class periods.  Take-home exams are used in this 
course to provide students an opportunity to synthesize information learned in class and to use 
multiple resources in applying this information to new problems.   
 



Course Assessment / Grading: There will be two take-home mid-term exams (60%), one 
comprehensive take-home final exam (30%), and (10%) for participation. Examinations will be 
on the honor system and are to be taken individually. Grades will be assigned as follows: A = 
≥90%;  B = 80-89.9%;  C = 70-79.9%; D = 60-69.9%;  F = <60%. 

 
Drop/delete and W grades:  The last day to drop/delete a course (without the course being 
recorded on a transcript) is  (insert correct date)  The last day to drop classes with a “W” is 
(insert correct date)   
 
Academic Dishonesty: (including, but not limited to, plagiarism and cheating) Grade of "F" in 
the class; see "Academic Integrity" information on the NAU website:  
http://jan.ucc.nau.edu/~krr2/gen_policy.html.  Additional information is found at the end of this 
document under NAU policy statements. 
 
Insurance Statement: Students participating in a University-sponsored field trip do not have 
health or medical coverage through the State's self-insurance program in the event of an accident. 
This also applies to students who are injured in the dorm, classroom, or University-supported 
activity. Student's should provide their own health and medical coverage, either through their 
parents' insurance policy or by purchasing a student plan, such as the one available through 
Fronske Health Center. 
 

Tentative Lecture Schedule: 
 
Date    Topic       Brock Reading 
(semester-specific dates) 
 
4 lectures  Introduction / Review of fundamental concepts Unit 1; pg. 1-264 
   
2 lectures  Microbial Evolution and Systematics   Ch. 11; 321-350 
 
2 lecture  Special Topic 1     Primary literature  

 
Exam 1 distributed (1 week to complete) 
 

3 lectures  Bacterial Diversity     Ch. 12; 351-444 
 
3 lectures  Archaeal Diversity     Ch. 13; 445-471 
 
2 lectures  Metabolic Diversity     Ch.17; 547-613 
 
2 lectures  Biogeochemical Cycling    Ch. 18, 19; 614-694  

 
    Exam 2 distributed (1 week to complete) 
 

2 lecture  Special Topic 2     Primary literature 
 



2 lectures  Details of Energy Generation    supplemental reading 
 
 2 lectures  Extremophilic Life Strategies    supplemental reading 
 
 2 lecture  Control of Microbial Growth    Ch. 20; 695-726 
 
 2 lecture  Human-Microbe Interactions    Ch. 21; 727-754 
   
 2 lecture  Special Topic 3     Primary literature 

   
Final Comprehensive exam (distributed one week from due date in finals week) 
 
 

 
NORTHERN ARIZONA UNIVERSITY POLICY STATEMENTS 

SAFE ENVIRONMENT POLICY  
NAU’s Safe Working and Learning Environment Policy seeks to prohibit discrimination and 
promote the safety of all individuals within the university.  The goal of this policy is to prevent 
the occurrence of discrimination on the basis of sex, race, color, age, national origin, religion, 
sexual orientation, disability, or veteran status and to prevent sexual harassment, sexual assault 
or retaliation by anyone at this university.  

You may obtain a copy of this policy from the college dean’s office.  If you have concerns about 
this policy, it is important that you contact the departmental chair, dean’s office, the Office of 
Student Life (928-523-5181), the academic ombudsperson (928-523-9368), or NAU’s Office of 
Affirmative Action (928-523-3312).  

STUDENTS WITH DISABILITIES  
If you have a documented disability, you can arrange for accommodations by contacting the 
office of Disability Support Services (DSS) at 928-523-8773 (voice), 928-523-6906 (TTY). In 
order for your individual needs to be met, you are required to provide DSS with disability related 
documentation and are encouraged to provide it at least eight weeks prior to the time you wish to 
receive accommodations. You must register with DSS each semester you are enrolled at NAU 
and wish to use accommodations.  

Faculty are not authorized to provide a student with disability related accommodations without 
prior approval from DSS. Students who have registered with DSS are encouraged to notify their 
instructors a minimum of two weeks in advance to ensure accommodations. Otherwise, the 
provision of accommodations may be delayed.  

Concerns or questions regarding disability related accommodations can be brought to the 
attention of DSS or the Affirmative Action Office.  

INSTITUTIONAL REVIEW BOARD  
Any study involving observation of or interaction with human subjects that originates at NAU—
including a course project, report, or research paper—must be reviewed and approved by the 



Institutional Review Board (IRB) for the protection of human subjects in research and research-
related activities.  

The IRB meets once each month.  Proposals must be submitted for review at least fifteen 
working days before the monthly meeting.  You should consult with your course instructor early 
in the course to ascertain if your project needs to be reviewed by the IRB and/or to secure 
information or appropriate forms and procedures for the IRB review.  Your instructor and 
department chair or college dean must sign the application for approval by the IRB.  The IRB 
categorizes projects into three levels depending on the nature of the project:  exempt from further 
review, expedited review, or full board review.  If the IRB certifies that a project is exempt from 
further review, you need not resubmit the project for continuing IRB review as long as there are 
no modifications in the exempted procedures.  

A copy of the IRB Policy and Procedures Manual is available in each department’s 
administrative office and each college dean’s office.  If you have questions, contact Carey 
Conover, Office of Grant and Contract Services, at 928-523-4889.  

ACADEMIC INTEGRITY  
The university takes an extremely serious view of violations of academic integrity.  As members 
of the academic community, NAU’s administration, faculty, staff and students are dedicated to 
promoting an atmosphere of honesty and are committed to maintaining the academic integrity 
essential to the education process.  Inherent in this commitment is the belief that academic 
dishonesty in all forms violates the basic principles of integrity and impedes learning.  Students 
are therefore responsible for conducting themselves in an academically honest manner.  

Individual students and faculty members are responsible for identifying instances of academic 
dishonesty.  Faculty members then recommend penalties to the department chair or college dean 
in keeping with the severity of the violation.  The complete policy on academic integrity is in 
Appendix F of NAU’s Student Handbook.  

ACADEMIC CONTACT HOUR POLICY  
The Arizona Board of Regents Academic Contact Hour Policy (ABOR Handbook, 2-206, 
Academic Credit) states:  “an hour of work is the equivalent of 50 minutes of class time…at least 
15 contact hours of recitation, lecture, discussion, testing or evaluation, seminar, or colloquium 
as well as a minimum of 30 hours of student homework is required for each unit of credit.”  

The reasonable interpretation of this policy is that for every credit hour, a student should expect, 
on average, to do a minimum of two additional hours of work per week; e.g., preparation, 
homework, studying.  
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