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University of South Dakota 
 

BIOL 103 (special section for ELED majors) 
 
 
Concepts addressed:  
Life science: the structure and function of living systems; reproduction and heredity; regulation 
and behavior; biological evolution; and interdependence of organisms  
 
Texts for this course:  
 
Audesirk, Audesirk and Syers (2003) Life on Earth 3e. Prentice Hall  
 
This course has been designed to model learning endeavors that will assist the student in 
becoming a qualified teacher based on the National Science Education Standards for K-8. 
Standards specifically addressed in this course include (but are not limited to):  
 
National Science Education Content Standards for Grades K-4  

Life science  
Characteristics of organisms Life cycles of organisms  
Organisms and environments  

National Science Education Content Standards for Grades 5-8  
Life science  

Structure and function of living systems  
Reproduction and heredity  
Regulation and behavior  
Population and ecosystems  
Diversity and adaptations of organisms  

 
Please review the following concepts:  
 
Structure and function of living systems:  
 
Characteristics of Living Organisms  

1. Develop and justify a biological definition of life  
2. Compare and contrast the characteristics of plants and animals  
3. Define the basic biological molecules and identify their importance  
4. Predict where living organisms get energy and what energy is used for -- include ATP  
5. Compare and contrast the formation of sugar by plants and the use of sugar by animals -- 

include breaking down sugar with and without oxygen  
6. Compare and contrast the involvement of oxygen and carbon dioxide in plants vs. 

animals  
7. Generalize the functions of cell (plasma) membranes and the components that contribute 

to them  
8. Identify the major cell organelles and how they contribute to cell function  
 

Nerves  
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1. Differentiate how impulses pass down one nerve from how they reach another nerve  
2. Diagram the components of a reflex arc and explain how it works  

 
Circulation and respiration  

1. Describe how the heart and lungs work together to provide oxygen to the tissues -- 
include how the blood flows through the body  

 
Nutrition, Digestion, and Excretion  

1. Interpret basic impacts of digestion on nutrition of carbohydrates, fats, and proteins  
2. Describe the basic function of the kidneys and predict how that function can be analyzed  

 
Regulation:  
 
Homeostasis  

1. Diagram positive and negative feedback loops and predict their significance  
2. Describe how animals maintain body temperature  
3. Identify how homeostasis relates to diseases and environmental changes  
4. Explain the physiology of hormones and their basic actions in the organism  
5. Compare and contrast the actions of hormones and nerves in regulating body systems  

 
Behavior:  
 
Animal Behavior  

1. Describe the difference between innate and learned behaviors  
2. Describe the ways animals communicate  
3. Describe societies animals' form - from groups to complex rigid societies  
4. Describe innate and learned behaviors in humans  

 
Heredity:  
 
Genes and chromosomes  

1. Describe the basic structure of DNA  
2. Describe the processes; replication of DNA, transcription and translation  
3. Predict the effects of mutations in DNA on amino acid sequences  

Cell division and gamete production  
1. Compare and contrast the processes of mitosis and meiosis  
2. Explain the genetic consequences of crossing over and independent assortment in meiosis  
3. Identify the stages of mitosis  

Inheritance  
1. Calculate the probability a certain trait in offspring will be expressed using the Punnett 

Square  
2. Analyze the inheritance of a trait - dominant, recessive, linked, and X-linked  

Biotechnology  
1. Determine paternity or identify crop plant species from DNA restriction maps and known 

restriction digests  
2. Debate the pros and cons of genetically engineered food crops from different points of 

view  
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Reproduction:  
 
Basic life cycles of plants  

1. Distinguish between and describe the gametophyte and sporophyte generations in non 
seed and seed plants (Alternation of generations)  

2. Describe the effect of different plant insect pollination systems on the plant  
3. Identify gametophyte and sporophyte life stages in Bryophytes and Ferns  

Sexual and asexual reproduction in animals  
1. Compare sexual and asexual reproduction  
2. Describe early animal development  
3. Identify early developmental stages of sea urchins  
4. Fertilize sea urchin eggs using the proper dilution of sperm  
 

Biological Evolution:  
 
Natural selection and evidence for evolution  

1. Analyze data of changes in characteristics of organisms over time.  
2. Show evidence for evolution from fossils and data.  
3. Describe the difference between artificial selection and natural selection  

Descent with modification "survival of the fittest" and selection/evolution/adaptation  
1. Analyze the effects of natural selection on predator and prey populations  
2. Explain how antibiotic resistance of bacteria can evolve  

Macroevolution  
1. Predict evolutionary history and behavior patterns from collected data  
2. Use the principle of parsimony to determine correct phylogenies  

Extinction  
1. Predict the effect of pollution on moth populations  
2. Develop hypotheses about the outcomes of genetic drift  
3. Describe the effect of over hunting on the American passenger pigeon  
4. Illustrate the effect of over logging on Easter Island  

History of life on earth  
1. Describe the different hypotheses on the evolution of man  
2. Illustrate how MtDNA is used to trace the lines of descent  

 
Interdependence of Organisms:  
 
Population growth  

1. Predict population growth with maximum biotic potential  
2. Predict the effects predator and prey populations have upon population growth  

Effect of environment on organisms - limits on population growth  
1. Graph the results of population growth under differing conditions (biotic potential, 

carrying capacity and environmental resistance)  
Species, populations, communities, ecosystems  

2. Give definitions for species, populations, communities and ecosystems.  
3. Explain how different species would share a niche  
4. Describe the biomes of earth and their importance  
5. Give examples of primary and secondary succession  
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Food webs - trophic levels - energy pyramids, energy in the environment  
1. Illustrate the flow of energy in an ecosystem  
2. Identify producers, consumers and decomposers in a food web  
3. Compare a food web with a food chain  


