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Day 1: Evolution and Genetic Variation 

 Describe the origin of genetic variation, its transmission, and how it provides the raw material 

for evolution and organismal diversity.  

 Compare the mechanisms that cause changes in allelic and/or genotypic frequencies in 
populations. 

 Explain how changes in allele frequency can result in evolution within a population and how 
this can be adaptive, maladaptive, or neutral. 

 Describe how the impacts of selective agents acting on an individual result in adaptation and 
can affect fitness. 

 Describe how impacts on evolution of populations are shaped by existing variation, 
environment, trade-offs or other factors. 

 
Day 2: Hardy-Weinberg and Speciation 

 Illustrate how the Hardy-Weinberg Equilibrium equations and associated assumptions can be 
used to test the null hypothesis that a population is not evolving at a locus. 

 Use equations to calculate allele and genotype frequencies and determine whether allele 
frequency is changing over generations in a population. 

 Predict conditions that allow evolution to occur. 

 Model scenarios in which mutations create alleles that would increase or decrease in a 
population. 

 Describe how the impacts of selective agents acting on an individual result in adaptation, can 
affect fitness, and lead to speciation or extinction. 

 Describe how impacts on evolution of populations are shaped by existing variation, 
environment, trade-offs or other factors. 

 Develop a concept of “species” and mechanisms of speciation. 
 
Day 3: Phylogenetic Trees and Biodiversity 

 Describe how phylogenetic trees can help us hypothesize and test relationships among taxa. 

 Develop models for showing evolution over time using phylogenetic trees. 

 Draw parallels between examples of microevolution to macroevolution which are supported 
by genetics, developmental biology, paleontology, and other scientific fields as evidence for 
the theory of evolution by natural selection. 

 Describe how the Tree of Life (Biodiversity) illustrates the three Domains of Life and the 
different eukaryotic groups using evolution as an overarching theme. 

 
Day 4: Reproduction and Meiosis 

 Describe the structure of genetic information at multiple scales (chromosomes, DNA, genes, 
alleles) using multiple representations (e.g., box and arrow models, drawings, words, etc.). 

 Use, interpret, construct, integrate, and evaluate models of genetic information at multiple 
scales.  

 Model the distribution of genetic material and production of gametes during meiosis. 

 Describe how genetic variation among daughter cells results from independent assortment 
and recombination/crossing over. 

 Show how meiosis and sexual reproduction contribute to genetic variation among individuals 
in a population.  

 Explain the connection between genotype and phenotype based on protein production.   

Day 5: Mendel’s Laws and Punnett Squares 

 Predict and model outcomes for genetic crosses based on Mendel’s Principles of 
Segregation and Independent Assortment.  

 Predict phenotype from genotype and vice versa.  
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Day 6: Beyond Mendel 

 Model extensions of Mendelian inheritance patterns (e.g., epistasis, codominance, etc.) to 
predict outcomes in the F1 and F2 generation. 

 Explain the connection between genotype and phenotype based on protein production.   

 Explain how traits can be determined by genotype and environmental influences. 

 Differentiate the inheritance of linked vs. non-linked genes. 

 Compare and contrast epigenetic and genetic mechanisms of inheritance.  

 Explain how the Y chromosome and mitochondrial DNA are different than other 
chromosomes. 

 Model antibiotic resistance by horizontal transfer. 
 
Day 7: Ecosystems 

 Using examples, show how population, community, and ecosystem dynamics vary across 
space and time, depending on interactions among individuals and their environments. 

 Compare and contrast movements of matter and energy in ecosystems.  

 Extend ecosystem-level biotic models of carbon and nitrogen movement to global models of 
whole-Earth carbon and nitrogen cycling and how they interact. 

 Interpret data about current patterns in atmospheric carbon at different scales. 

 Use standard carbon cycle models to predict consequences of changes in fluxes, pool sizes, 
and residence times.  

 Using examples, evaluate how humans can positively or negatively impact biological 
diversity by altering habitat availability, biogeochemical cycles, global climate, biological 
introductions, and species management/conservation. 

 
Day 8: Communities 

 Using examples, show how population, community, and ecosystem dynamics vary across 
space and time, depending on inter- and intraspecific interactions (positive, negative, neutral) 
and interactions among individuals and their environments. 

 Compare and contrast movements of matter and energy in ecosystems.  

 Using examples, explain how the distributions or abundances of species in a location are 

influenced by factors such as physiological constraints, environmental variation, migration, 

interactions with other species, and evolutionary histories. 

Day 9: Populations 

 Describe populations in terms of density, dispersion, demographics, and spatial/temporal 
dynamics. 

 Use and evaluate mathematical (e.g., logistic, exponential) and descriptive (e.g., age 
pyramids, survivorship curves) models of populations to explain population dynamics. 
Identify and explain assumptions and limitations of alternative models. 

 Using examples, explain how the distributions or abundances of species in a location are 
influenced by factors such as physiological constraints, environmental variation, migration, 
interactions with other species, and evolutionary histories. 

 
Day 10: Conservation 

 Using examples, evaluate how humans can positively or negatively impact biological 
diversity by altering habitat availability, biogeochemical cycles, global climate, biological 
introductions, and species management/conservation. 

 


