Unit 03: Natural Selection and Evolution

Content Area: Science

Course(s): Generic Course
Time Period: Semester 2
Length: 4 weeks
Status: Published
Standards
LS4.A: Evidence of Common Ancestry and Diversity (pp. 162-163, NRC, 2012)

LS4.B:

Genetic information, like the fossil record, provides evidence of evolution. DNA sequences vary
among species, but there are many overlaps; in fact, the ongoing branching that produces multiple lines
of descent can be inferred by comparing the DNA sequences of different organisms. Such information
is also derivable from the similarities and differences in amino acid sequences and from anatomical
and embryological evidence. (HS-LS4-1)

Natural Selection (pp. 163-164, NRC, 2012)

LS4.C:

Natural selection occurs only if there is both (1) variation in the genetic information between
organisms in a population and (2) variation in the expression of that genetic information—that is, trait
variation—that leads to differences in performance among individuals. (HS-LS4-2).(HS-LS4-3)

The traits that positively affect survival are more likely to be reproduced, and thus are more common
in the population. (HS-LS4-3)

Adaptation (pp. 164-166, NRC, 2012)

Evolution is a consequence of the interaction of four factors: (1) the potential for a species to increase
in number, (2) the genetic variation of individuals in a species due to mutation and sexual
reproduction, (3) competition for an environment’s limited supply of the resources that individuals
need in order to survive and reproduce, and (4) the ensuing proliferation of those organisms that are
better able to survive and reproduce in that environment. (HS-LS4-2)

Natural selection leads to adaptation, that is, to a population dominated by organisms that are
anatomically, behaviorally, and physiologically well suited to survive and reproduce in a specific
environment. That is, the differential survival and reproduction of organisms in a population that have
an advantageous heritable trait leads to an increase in the proportion of individuals in future
generations that have the trait and to a decrease in the proportion of individuals that do not. (HS-LS4-
3).(HS-LS4-4)

Adaptation also means that the distribution of traits in a population can change when conditions
change. (HS-LS4-3)

Changes in the physical environment, whether naturally occurring or human induced, have thus
contributed to the expansion of some species, the emergence of new distinct species as populations
diverge under different conditions, and the decline—and sometimes the extinction—of some species.
(HS-LS4-5)

Species become extinct because they can no longer survive and reproduce in their altered environment.
If members cannot adjust to change that is too fast or drastic, the opportunity for the species’ evolution
is lost. (HS-L.S4-5)

SCI.9-12.HS-LS4-1 Communicate scientific information that common ancestry and biological evolution are
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supported by multiple lines of empirical evidence.

SClI.9-12.HS-LS4-2 Construct an explanation based on evidence that the process of evolution primarily results
from four factors: (1) the potential for a species to increase in number, (2) the heritable
genetic variation of individuals in a species due to mutation and sexual reproduction, (3)
competition for limited resources, and (4) the proliferation of those organisms that are
better able to survive and reproduce in the environment.

SCI.9-12.HS-LS4-5 Evaluate the evidence supporting claims that changes in environmental conditions may
result in (1) increases in the number of individuals of some species, (2) the emergence of
new species over time, and (3) the extinction of other species.

SCI.9-12.HS-LS4-4 Construct an explanation based on evidence for how natural selection leads to adaptation
of populations.

SCI.9-12.HS-LS4-3 Apply concepts of statistics and probability to support explanations that organisms with an
advantageous heritable trait tend to increase in proportion to organisms lacking this trait.

Content / Skills

Content

e Four parts of Darwin's Theory of Natural Selection

e Evidence for Darwin's Theory

e Microevoloution

e Reproductive Barriers preventing convergence of species
e Macroevolution

e How species form

Skill

Read and interpret Cladograms

Demonstrate an understanding of natural selection

Describe changes in populations using graphs and data

Estimate how closely related species are, based on scientific evidence (e.g. anatomical similarities,
similarities of DNA base and/or amino acid sequence)

¢ Identify environmental factors that affect expression of traits



