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Master Syllabus

Course: BIO 101, General Biology I
Cluster Requirement: 2A, Science of the Natural World
This University Studies Master Syllabus serves as a guide and standard for all instructors teaching an approved in the University Studies program.  Individual instructors have full academic freedom in teaching their courses, but as a condition of course approval, agree to focus on the outcomes listed below, to cover the identified material, to use these or comparable assignments as part of the course work, and to make available the agreed-upon artifacts for assessment of learning outcomes.
Course Overview:
BIO 101 is designed for non-science majors as an introductory survey of biological principles.  The course will focus on three major topic areas of biology: cell structure and function, heredity and the molecular basis of the gene, and evolution as the scientific explanation for the diversity of life.   In addition, the course will focus on contemporary issues related to these topics and how they are likely to impact society.  Material is presented through lectures and readings.  Student learning is assessed through exams and problem sets.
Learning Outcomes:

Course-Specific Learning Outcomes:
After completing the course, students will be able to:
1. Use scientific vocabulary relevant to cell structure and function; heredity and genetics; and evolution.
2. Explain basic biological concepts in cell structure and function; heredity and genetics; and evolution.
3. Apply those biological concepts to understand observations of the natural world.

4. Discuss contemporary societal issues related to cell structure and function; heredity and genetics; and evolution.
University Studies Learning Outcomes:  Cluster 2A, Science of the Natural World.  

After completing the course, students will be able to:

1. Recount the fundamental concepts and methods in one or more specific fields of science.

2. Explain how the scientific method is used to produce knowledge.

3. Successfully use quantitative information to communicate their understanding of scientific knowledge.

4. Use appropriate scientific knowledge to solve problems.
Examples of Texts and/or Assigned Readings:
David Krogh. Biology: A Guide to the Natural World (4rd Edition, 2008).
Example Assignments:
The Cluster 2A learning outcomes are assessed in three multiple-choice exams and in various problem sets.  Examples questions from the first exam (outcomes 1 and 2) and a genetics problem set (outcomes 3 and 4) are given here.

Outcome 1. Recount the fundamental concepts and methods in one or more specific fields of science.

The movement of small molecules such as water across the plasma membrane to reach a balance is called

a. active transport

b. facilitated transport

c. osmosis


d. pinocytosis

Of the three energy pathways, which is totally anaerobic?

a. fermentation

b. oxidation

c. photosynthesis

d. none of the above

Outcome 2. Explain how the scientific method is used to produce knowledge.

The process that distinguishes science from other ways of knowing is

a. hypothesis


b. scientific method

c. peer review


d. none of the above

e. all of the above

The scientific method is central to the way we conduct science.  Based on your understanding of the scientific method, which statement is NOT true regarding astrology?

a. forms conclusions

b. forms hypotheses
c. utilizes observations

d. all of the above

Outcome 3. Successfully use quantitative information to communicate their understanding of scientific knowledge.

Huntington’s Disorder is a genetic condition that attacks the central nervous system.  The disorder begins with tremors and loss of balance but increases in severity until death results.  The condition does not manifest itself until mid- to late-30’s.

If the male parent is normal for Huntington’s (nn) but the female carries the gene (Nn), what is the probability they will have a child who will develop Huntington’s?

Student must correctly fill out a Punnett square with the genes of one parent across the top and the other parent down the side, with four offspring combinations (Nn, nn, Nn, nn) in the square.  The correct probability is 0%.

4. Use appropriate scientific knowledge to solve problems.
There has been a terrible mix-up at the Riverside Lying Inn Hospital.  There are 2 newborn babies but the staff does not know which baby belongs to which parents.  However, they do know the blood types of the parrents and the babies.

Using the information provided, determine which baby belongs to the Smiths and which belongs to the Joneses.

Blood types (Phenotype)

Genotype


A



AA or AO


B



BB or BO


AB



AB


O



OO

Mr. Smith: 
blood type A


Baby Sandra:
blood type O

Mrs. Smith:
blood type B


Baby Jane:
blood type AB

Mr. Jones:
blood type B

Mrs. Jones:
blood type AB

Students must determine the possible genotypes of each parent, fill out Punnett squares for each set of parents, and determine possible genotypes and phenotypes for their offspring.  Either couple could have produced an AB baby, but Baby Sandra can only belong to the Smiths.
Sample Course Outline:
	I.
	Introduction: Nature of Science and the Scientific Method
	Chap.  1

	II.
	Organic Molecules of Life
	Chap.  2, 3

	III.
	The Cell
	

	
	   Cell Structure and Function
	Chap.  4, 5, 9

	
	   Energy Pathways
	Chap.  6, 7, 8

	
	   Cell Division: Mitosis & Meiosis
	Chap.  9, 10

	IV.
	Advances in Cellular Biology 
	Chap.  15

	V.
	Molecular Basis of the Gene
	Chap.  13, 14

	
	   DNA - Structure and Function
	

	
	   DNA, RNA and Proteins
	

	VI.
	Genetics 
	Chap.  11

	VII.
	Human Genetic Disorders
	Chap.  12

	VIII.
	Advances in Molecular Genetics/DNA Technology
	Chap.  15

	IX.
	Evolution: Historical Perspective
	Chap.  16

	X.
	Evolution: Speciation
	Chap.  17

	XI.
	Evidence of Evolution: Darwin’s Proof
	Chap.  18


