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Use a database or
spreadsheets to
organize data and
share data

Map data for visualizing spatial
patterns or solving problems

Use statistics
appropriately
Make inferences
from phylogenies
Use the
comparative
method

Develop different
problem-solving
strategies

Construct and
evaluate models

Confidently collect and
manipulate data

Develop computer, lab,
and/or field skills

Design an experiment to test
a specific hypothesis

Use and interpret models,
data or simulations to
make predictions

Propose an informed hypothesis
to explain observations
Make and solidify interpersonal
connections that stem from
preparedness and participation
in the sociology of science
Interact with peers and
share information and skills

Engage in observation-discovery and
hypothesis-driven studies of biology
Collaborate with people of
varying knowledge and points
of view towards common goals
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Effectively communicate
scientific content,
methods and thinking

Correctly interpret graphical,
tabular, and text-based
description of data
Identify social influences
on scientific pursuits or
acceptance of science

Construct logicaldeductive arguments
based on evidence

Communicate the applications of
biology for social, ethical and
environmental issues

Effectively argue the relevance
of biology to diverse audiences

Decipher, assess the validity,
and gauge the uncertainty of
scientific claims

Seek out the assistance
of expert individuals

Confidently use R (or another
computational environment) to
manipulate, visualize and analyze data

Distinguish between claims
based on scientific evidence and
other types of claims
Judge and critique the
reliability, sufficiency, and/or
authenticity of information

Evaluate acceptance
of evolution

Demonstrate awareness of the
ways context, audience, and
purpose drive content,
presentation, and stylistic choices
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Predict how selection
influence the frequency
distribution of trait values
in a population

Describe the
variation in a
population using
a histogram

Draw the
expected
probability
distribution for
mutation for
individuals in a
population, sites
in a gene, and
genes in the
genome

Calculate the
normalized trait
value and explain
why an individual is
not the expected
value

Mutation is
random

Model the two-fold
cost of selection

Describe an
experiment to
estimate the rate
of mutation for
particular species

Describe the
effect of
experimentally
increasing
mutation rate
on adaptation

Rate of mutation
varies among
divergent taxa

Phenotypic variation
is due to the
combined effects of
many genes and
environmental
effects

Estimate heritability
based on parentoffspring regression

Construct a conceptual
model of fitness

Calculate the
expected
number of
mutations that
occur each
generation in
populations of
different size

Mutations
differ in type
and effect

Calculate the
Dn/Ds ratio for
an important
gene based on
comparison of
homologous
genes in two taxa

Change in
number of
genes

Describe the two
components of fitness:
survivorship and
fecundity

Mutation is
random and is
the source of
heritable
variation

Predict the effect of drift
on evolution in a small
and large population

Use a fitness model
of pleiotropy to
describe how gene
duplication can
contribute to an
increase in
complexity

Compare and contrast
different mechanisms
of gene duplication

Predict how a
mutation that alters
gene expression
influences an
individual’s
phenotype

Explain the
underlying genetic
basis for variation
among individuals in
beak size (or some
other well
characterized
phenotype)

Describe evidence of
the age of the Earth

Evolution happens
as a consequence of
selection and drift
acting on heritable
variation

The strength of drift
depends on
population size

Explain why drift can
cause a decline in fitness
in small populations
Construct a fitness
model of antagonistic
coevolution

Describe evidence of
an extraterrestrial
explanation the
terminal Cretaceous
mass extinction

Fossils provide
evidence of deep
time

Describe sexually
antagonistic
coevolution

Record character states
for a set of taxa and use
the data to infer
phylogenetic relatedness

Predict the degree of
sexual dimorphism
using a model of
sexually antagonistic
coevolution

Phylogeny describes
the relatedness and
amount of evolution
along divergent
lineages

Biodiversity reflects
the gain and loss of
evolutionary
lineages and a
cumulative process
of change over long
periods of time

Shared ancestry
explains most of the
similarity among
divergent organisms

Phylogenetic methods
enable testing
hypotheses about
origins

Use parsimony to
estimate the gain or loss
of traits on a
phylogenetic tree

Infer the
properties of
ancestors

Compare and contrast
phylogenetic inferences
from different types of
data (ie. molecular &
morphogical)

Illustrate
macroevolution over
long periods of time

Calculate the age of a
fossil using radiometric
dating techniques

Pleiotropy underlies
antagonistic
coevolution and
correlated evolution

Design an experiment to
investigate the properties
of drift

Predict the effects of a
single point mutation
with a distinct phenotypic
effect (.e.g hair color) on
the probability of
survival in two different
environments

Predict whether a
mutation is likely to have
an effect on an
individual’s phenotype

Change in
protein
function

Change in gene
expression

There are different
types of selection:
directional,
stabilizing, and
disruptive

Design an experiment to
estimate selection in a
natural population

Describe an
experiment to
estimate the
fitness effects of
mutations

Collect and
summarize data
from an
experiment
designed to
measure the fitness
effects of
mutations

Use phylogenetic
methods to infer
interspecies transmission
of pathogens

Predict phylogenetic
relatedness among taxa
for species that
originated by allopatric
and sympatric speciation

Rates of origination
and extinction of
lineages have varied
over time

Fossils and
phylogenetic inference
provide the basis for
knowing the history of
life

Construct an
estimate of
evolutionary history
for a group of taxa
based on fossils and
phylogeny

Relate the gain and
loss of lineages to
specific events in
Earth’s history

The evolution of
complexity
happened as a
consequence of
piece-meal addition
of genes over time
Describe the
evolution of a multigene family with the
aid of phylogenies
Use a model of
genetic pleiotropy to
explain why the
retention of genes
derived by gene
duplication might be
favored

Compare and
contrast extinction in
the Anthrocene with
background
extinction rates and
past mass extinctions
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Improve your ability to work
productively and cooperatively with
others towards a common goal

Become a self-actualized
learner (learn how to learn)
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Accurately evaluate your
understanding of content and the
process of science

Develop confidence in your
knowledge and abilities

