Course Outline
Title:
Elementary Microbiology
Course Number:
BI-204


Credits:
4


Date:
February 2011

Institution: 
Clackamas Community College

Outline Developed by:  
Matthew La Force, Engineering Science Department
Type of Program: 
Lower Division Collegiate
Course Description:   
This Elementary Microbiology transfer course is required for students in the Water and Environmental Technology program.  Topics covered include an introduction to principles/background and history of microbiology, chemical principles and cell structure, function and anatomy of eukaryotic and prokaryotic cells, microbial metabolism (aerobic respiration and fermentation), fundamentals of microbial growth and death, microbial bioremediation, and water borne emerging infectious diseases.  The lab provides practice with aseptic techniques, staining procedures, introduces tools and methods used in the study of micro-organisms.  Students are expected to transfer lab techniques learned in the course to identify/classify an unknown microbe and determine their microbe’s impact on environmental remediation or infectious disease. 
Course Objectives:
The objectives of this course are to:

· To explore the basic principles of microbiology and their relationship to bioremediation and infectious disease.

· Explain cell transport processes, enzymatic functions, microbial metabolism via aerobic respiration and fermentation. 

· To provide the student with fundamental microbiological techniques (aseptic techniques, staining, classifying, etc) used in the study of micro-organisms. 

· Apply the scientific method to identify and classify unknown bacteria and relate these findings to the bacteria’s importance in every day life. 

· Explain the relevancy of topics discussed in this course to everyday life or current worldwide bacterial epidemics. 

Student Learning Outcomes:
Upon successful completion of this course, students will be able to:

□
Apply the scientific method by identifying unknown bacteria via experimental analysis, analyzing mathematical data, writing and presenting an oral scientific report.  (SC1), (SC2), (SC3), (WR2), (SP1), (SP2), (MA1), (MA2)
□
Explain the major developments in microbiology as a branch of biology, and significant discoveries in early and modern microbiology (SC3).

□
Comprehend the various cellular processes, including an understanding of the function of enzymes, methods of transport, aerobic respiration and fermentation (SC1).
□
Critically examine the role of microbial nutrition and growth, including nutritional requirements, common culture medias used in the laboratory, and methods of cultivating important groups of bacteria (SC1).
□
Demonstrate an ability to work individually and collaboratively to critically evaluate the science of epidemiology, including emerging infectious disease, and modes of transmission (SC 2).

□
Demonstrate the ability to comprehend and communicate basic scientific principles and concepts important to an understanding of major topics relating to emerging infectious diseases, bioremediation, water quality and wastewater treatment (SC1), (SC2).
Length of Course:
33 lecture, 33 lab hours
Grading Method: 
Letter grade (A-F) or Pass/No Pass
Prerequisites: 
One term college level chemistry or consent of instructor
Major Topic Outline: 
I.
Microorganisms and the Biological World (Microbes and You)
A.
A historical perspective 

B.
Groups of microorganisms

C.
Biogenesis

D.
Epidemiology and its use 

E.
Emerging infectious diseases 

II
Chemical Principles

A.
Inorganic compound structures and bonding

B.
Acids, bases, and salts

C.
Organic compounds and structures 

D.
Nucleic acids 

III
Observing Organisms Through a Microscope
A.
Microscope use and function
B.
Staining techniques:

Simple stains, Differential stains

C.
Bacterial shapes

IV.
Functional Anatomy of Prokaryotic Cells 

A.
Morphology of bacterial cells 

B. 
Structures and functions associated with bacterial cells 

C.
Cell wall structures of Gram negative and Gram positive cells
D.
Selective toxicity of prokaryotes related to Cell Differences

E.
Plasma membranes and antimicrobial activity

F.
Cellular transport mechanisms
V.
Functional Anatomy of Eukaryotic Cells 

A.
Morphology of eukaryotic cells 

B. 
Structures and functions associated with eukaryotic cells 

C. 
Eukaryotic organelles
VI.
Enzymes
A. Catabolic and anabolic reactions

B. Characteristics and functions of enzymes 

C
Effect of coenzymes, inhibitors, temperature, pH and concentration on enzyme activity 

D.
Selective toxicity of enzyme inhibitors

VII.
Microbial Metabolism

A. Glycolysis

B. Cellular respiration

C. Aerobic respiration and the Krebs cycle

D. Electron transport chain

E. ATP generation

F. Anaerobic respiration and fermentation

G. Lactic acid fermentation

H. Metabolic diversity

VIII. Biochemical Testing (Analyzing and Classifying Unknown Bacteria)

A. Biochemical testing
B. Bergey’s classification manual

IX.  Dynamics of Microbial Growth 

A.

Physical factors needed for microbial growth
B.

Chemical/Nutrient requirements 

C.

Chemically defined media

D.

Bacterial growth curve 

X.
The Control of Microbial Growth

A.

Microbial death rates

B. 

Physical methods of microbial control

C. 

Chemical methods of microbial control 

D.

Methods of antibiotic resistance 

E. 

Antimicrobial drugs

XI.

Principles of Disease and Epidemiology in Society
A. Pathology, Infection, and Disease 

B. Classifying Infectious disease

C. Water borne infectious diseases
XII.  Environmental Microbiology 
A. Bioremediation
B. Degradation of synthetic organic chemicals in soil and water

C. Degradation of inorganic chemicals in soil and water

D. The role of microorganisms in water quality

E. Bacterial role in activated sludge and wastewater treatment

CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:   BI-204
COURSE OUTLINE MAPPING CHART
Elementary Biology
 Mark outcomes addressed by this course:

· Mark “C” if this course completely addresses the outcome. Students who successfully complete this course are likely to have attained this learning outcome.

· Mark “S” if this course substantially addresses the outcome. More than one course is required for the outcome to be completely addressed. Students who successfully complete all of the required courses are likely to have attained this learning outcome.

· Mark “P” if this course partially addresses the outcome. Students will have been exposed to the outcome as part of the class, but the class is not a primary means for attaining the outcome and assessment for general education purposes may not be necessary.

 As a result of completing the AAOT /ASOT general education requirements, students will be able to:

	WR: Writing Outcomes
	

	1. Read actively, think critically, and write purposefully and capably for academic and, in some 
              cases, professional audiences.
	P

	2. Locate, evaluate, and ethically utilize information to communicate effectively.
	P

	3. Demonstrate appropriate reasoning in response to complex issues.
	P

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	P

	2. Respond to the needs of diverse audiences and contexts.
	

	3. Build and manage relationships.
	P

	MA: Mathematics Outcomes
	

	1. Use appropriate mathematics to solve problems.
	P

	2. Recognize which mathematical concepts are applicable to a scenario, apply appropriate 
    mathematics and technology in its analysis, and then accurately interpret, validate, and
    communicate the results.
	P

	AL: Arts and Letters Outcomes 
 
	

	1. Interpret and engage in the Arts & Letters, making use of the creative process to enrich the quality of
    life. 
	

	2. Critically analyze values and ethics within a range of human experience and expression to engage 
    more fully in local and global issues. 
	

	SS: Social Science Outcomes
	

	1. Apply analytical skills to social phenomena in order to understand human behavior.
	

	2. Apply knowledge and experience to foster personal growth and better appreciate the diverse social
    world in which we live.
	

	SC: Science or Computer Science Outcomes
	

	1. Gather, comprehend, and communicate scientific and technical information in order to explore 
    ideas, models, and solutions and generate further questions.
	S

	2. Apply scientific and technical modes of inquiry, individually, and collaboratively, to critically
    evaluate existing or alternative explanations, solve problems, and make evidence-based decisions 
    in an ethical manner.
	S

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of 
    scientific and technical knowledge on human society and the environment.
	S

	CL: Cultural Literacy Outcome

	

	1. Identify and analyze complex practices, values, and beliefs and the culturally and historically 
              defined meanings of difference. 
	

	IL: Information Literacy Outcomes

	

	1. Formulate a problem statement.
	

	2. Determine the nature and extent of the information needed to address the problem.
	

	3. Access relevant information effectively and efficiently.
	

	4. Evaluate information and its course critically.
	

	5. Understand many of the economic, legal, and social issues surrounding the use of information.
	


�  “Arts and Letters” refers to works of art, whether written, crafted, designed, or performed and documents of historical or cultural significance.


� Must be embedded in a course that meets the outcomes for Arts and Letters, Social Science, or Science/Computer Science. 


� Must be embedded in the general education required Writing courses     Revised 2010-2011 to reflect Statewide AAOT outcomes





