
LB 144 Course Objectives Fall 2016 

Unit 1: Evolution 

 Identify and describe the properties of life. 

 Use the properties of life to explain why something is or is not living. 

 Describe the levels of organization among living things. 

 Identify the source of diversity. 

 Define evolution. 

 Describe the requirements for evolution to occur. 

 Recognize that nearly every mutation occurs at random. 

 Recognize that the unit of evolution is population. 

 Describe mechanisms of evolution (genetic drift and natural selection). 

 Describe the requirements for natural selection to occur. 

 Recognize that the unit of natural selection is an individual. 

 Identify evolution mechanisms from provided examples. 

 Define fitness. 

 Recognize that the cause of adaptation is natural selection. 

 Recognize that in adaptation there is no “optimum” or progression to some long-term 
goal. 

 Explain the common definitions of “species.” 

 Explain some of the limitations of the species definitions. 

 Describe general ways that speciation can occur. 

 Define macroevolution. 

 Acknowledge that microevolution mechanisms also work during macroevolution. 

 Explain common patterns in macroevolution. 

 Apply the species concept to a case study. 

 Apply concepts of microevolution and macroevolution to a case study. 

 Compare homologous and analogous traits. 

 Identify key aspects of a phylogenetic tree.  

 Interpret a phylogenetic tree.  

 Create a phylogenetic tree using information on evolutionary relatedness. 
 

Unit 2: Ecosystems 

 Describe threats to biodiversity. 

 Evaluate possible conservation strategies [we did this in both lecture and lab]. 

 Recognize that all individuals live within a system. 

 Identify that both biological and physical exchanges are in biogeochemical cycles. 

 Explain the difference between how energy and nutrients move through ecosystems. 

 Given the “Introduction to Carbon Cycle” handout (provided during lecture on Day 8), 
describe how a carbon atom cycles through an ecosystem’s four spheres. 

 Predict how changes in climate can impact ecosystems. 

 Recognize that ecosystems can experience change and other times may be at 
equilibrium. 

 Identify the purpose of food chains and food webs. 

 Interpret a food chain or food web. 

 Create a food chain or food web using data. 

 Describe ways that organisms can obtain energy. 

 Interpret an ecological pyramid. 

 Create an ecological pyramid using data. 
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Unit 3: Community and Population Ecology 

 Recognize that ecological communities can experience change and other times may be 
at equilibrium. 

 Describe examples of two-species interactions (e.g., predation). 

 Compare primary and secondary community succession. 

 Use data to predict influential species interactions within a community. 

 Describe exponential and logistic growth models. 

 Graph natural population data over time. 

 Estimate carrying capacity of a natural population. 

 Describe density independent and dependent factors. 

 Predict factors that impact population size. 

 Describe major factors that contribute to an ecological footprint. 
 

Unit 4: Behavior 

 Identify potential explanations for a given behavior using each of animal behavior’s 
central ideas (survival value, causation, ontogeny, and evolution). 

 Recognize that the study of animal behavior plays a role in many disciplines. 

 Recognize that organisms are limited by energy sources and so experience trade-offs. 

 Describe potential fecundity (i.e., life history) trade-offs that organisms commonly make.  

 Define game theory. 

 Relate game theory to unconscious decisions that organisms make. 

 Describe how fitness can depend on the frequency of other “types” of individuals in a 
population. 

 Given a reproductive strategy (with explanation), explain the costs and benefits in 
relation to fitness. 

 Compare the costs and benefits in relation to fitness of sexual and asexual reproduction. 
 
Unit 5: Cell Reproduction 

 Recognize that mitosis creates identical daughter cells. 

 Describe sister chromatids. 

 Draw and describe the phases of the cell cycle, including the phases of mitosis. 
o Be able to draw each phase and name the phases. You do not need to label the 

parts of the cell (e.g., spindle fibers, centrosomes). 

 Describe the major events of mitosis in the correct order. 

 Distinguish between haploid and diploid cells. 

 Recognize that meiosis creates four different daughter cells. 

 Describe homologous pairs of chromosomes. 

 Describe the major events of meiosis in the correct order. 

 Explain the purpose of mitosis, meiosis and fertilization. 

 Describe a typical animal lifecycle. 

 Apply processes of a sexual lifecycle (meiosis, fertilization, and mitosis) to describe how 
abnormalities occur (e.g., chromosomal disorders). 

 
Unit 6: Genetics 

 Predict and model meiosis for known genotypes or phenotypes with known inheritance 
patterns. 

 Predict and model outcomes for genetic crosses with the use of Punnett squares.  

 Predict phenotype from genotype and vice versa.  
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 Describe the theory (i.e., the causal mechanism) that explains how Mendel’s laws (Law 
of Independent Assortment and Law of Segregation) work. 

 Use a pedigree to predict the mode of inheritance of a trait. 
 
 
 


