Biology: Natural Selection and Evolution

Stage 1 Desired Results

ESTABLISHED GOALS:

Competencies:

. Patterns: Students will demonstrate the ability to observe and
describe patterns in natural and human designed phenomena
and use those patterns to support claims about the observed
or predicted relationships among phenomena.

. Stability & Change in Systems: Students will demonstrate the
ability to investigate and analyze static and dynamic conditions
of natural and human designed systems in order to explain and
predict changes over time.

. Nature of Science: Student will demonstrate the ability to work
collaboratively and individually to generate testable questions
or define problems, plan and conduct investigations using a
variety of research methods in a various settings, analyze and
interpret data, reason with evidence to construct explanations
in light of existing theory and previous research, and effectively
communicate the research processes and conclusions.

o  Students will demonstrate the ability to analyze and
summarize text and integrate knowledge to make meaning
of discipline-specific materials.

e  Students will demonstrate the ability to produce coherent
and supported writing in order to communicate effectively
for a range of discipline-specific tasks, purposes, and
audiences.

e  Students will demonstrate the ability to speak
purposefully and effectively by strategically making
decisions about content, language use, and discourse
style.

Content Standards:
¢ HS-LS4-1. Communicate scientific information that common ancestry
and biological evolution are supported by multiple lines of empirical
evidence.
¢ 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.
* 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.

Transfer

Students will be able to independently use their learning to evaluate evidence that refutes

or supports theories or ideas.

Meaning

ENDURING UNDERSTANDINGS
Students will understand that...

» different patterns may be observed at each of the
scales at which a system is studied and can
provide evidence for causality in explanations of
phenomena.

» empirical evidence is required to differentiate
between cause and correlation and make
claims about specific causes and effects.

* scientific knowledge is based on the assumption
that natural laws operate today as they did in the

past and they will continue to do so in the future.

* empirical evidence is needed to identify

patterns.

* much of science deals with constructing
explanations of how things change and how
they remain stable.

ESSENTIAL QUESTIONS

* What does it mean to evolve?

* Are there consequences to evolution?

* How can you use identified patterns to justify
claims?




* HS-LS4-4. Construct an explanation based on evidence for

how natural selection leads to adaptation of populations.

* 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.

* HS-ESS1-5. Evaluate evidence of the past and current movements of
continental and oceanic crust and the theory of plate tectonics to
explain the ages of crustal rocks.

* HS-ESS1-6. Apply scientific reasoning and evidence from ancient Earth
materials, meteorites, and other planetary surfaces to construct an
account of Earth’s formation and early history.

¢ HS-ESS2-1. Develop a model to illustrate how Earth’s internal

and surface processes operate at different spatial and temporal
scales to form continental and ocean-floor features.

¢ HS-ESS2-7 Construct an argument based on evidence about the
simultaneous coevolution of Earth’s systems and life on Earth.

* HS-ESS3-5 Analyze geoscience data and the results from global
climate models to make an evidence based forecast of the current
rate of global or regional climate change and associated future
impacts to earth systems.

Acquisition

Students will know...

* that genetic information 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.

* that 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.

* that the traits that positively affect survival are
more likely to be reproduced, and thus are more
common in the population.

* that 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.

* that 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.

* that adaptation also means that the distribution

Students will be skilled at...
* communicating scientific information.
* evaluating evidence and constructing an
explanation based upon that evidence.
* applying scientific reasoning and evidence. *
constructing an argument based on evidence. *
applying concepts of statistics and probability to
support explanations.




of traits in a population can change when
conditions change.

* that 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.

* that 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.

* that spontaneous radioactive decays follow a

characteristic exponential decay law. Nuclear

lifetimes allow radiometric dating to be used to
determine the ages of rocks and other

materials.

* that continental rocks, which can be older than
4 billion years, are generally much older than
the rocks of the ocean floor, which are less
than 200 million years old.

* that plate tectonics is the unifying theory that
explains the past and current movements of the
rocks at Earth’s surface and provides a
framework for understanding its geologic
history. Plate
movements are responsible for most continental
and ocean-floor features and for the distribution
of most rocks and minerals within Earth’s crust.

* that gradual atmospheric changes were due to
plants and other organisms that captured
carbon dioxide and released oxygen.

* that the many dynamic and delicate feedbacks
between the biosphere and other Earth systems
cause a continual co-evolution of Earth’s surface
and the life that exists on it.

vocabulary: natural selection, Darwin,Wallace,
Lamark, artificial selection, genetic drift, mass
extinction, embryology, speciation, extinction,




species, stabilizing selection, disruptive selection,
hybrid, sterility, analogy, homology, survival of the
fittest, Pangea, tectonic plates, fossil, sedimentary
rocks, geological time scale, eras, periods, eons,
phylogenetic trees, cladograms, adaptation,
evolution, finches, Galapagos, fitness

Content Area Literacy Standards

21° Century Skills

* RST.9-10.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or
descriptions.

¢ RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text's explanation or depiction of a complex process, phenomenon,
or concept; provide an accurate summary of the text.

* RST.9-10.3 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical
tasks, attending to special cases or exceptions defined in the text.

* RST.9-10.4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific
scientific or technical context relevant to grades 9-10 texts and topics.

* RST.9-10.5 Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, friction,
reaction force, energy).

* RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate
information expressed visually or mathematically (e.g., in an equation) into words.

* RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author's claim or a recommendation for solving a
scientific or technical problem.

* RST.9-10.9 Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when
the findings support or contradict previous explanations or accounts.

* WHST.9-10.4 Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and
audience.

¢ WHST.9-10.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on
addressing what is most significant for a specific purpose and audience.

* WHST.9-10.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a
problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of
the subject under investigation.

* WHST.9-10.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the
usefulness of each source in answering the research question; integrate information into the text selectively to maintain the flow of ideas,
avoiding plagiarism and following a standard format for citation.

* WHST.9-10.9 Draw evidence from informational texts to support analysis, reflection, and research.

* make judgments and decisions
* communicate clearly
* reason effectively




Stage 2 - Evidence

Evaluative Criteria Assessment Evidence

PERFORMANCE TASK(S):

OTHER EVIDENCE:

Stage 3 — Learning Plan

Summary of Key Learning Events and Instruction

Language Arts Integration Mathematics Integration

* MP.2 - Reason abstractly and quantitatively.

* MP.4 - Model with mathematics.

* HSF-IF.B.5 - Relate the domain of a function to its graph and,
where applicable, to the quantitative relationship it describes.

* HSS-ID.B.6 - Represent data on two quantitative variables on a scatter
plot, and describe how the variables are related.

Technology Integration District Materials

Science and Engineering Practices

S&EP 2. Developing and using models

S&EP 4. Analyzing and interpreting data

S&EP 5. Using mathematics and computational thinking

S&EP 6. Constructing explanations (for science) and designing solutions
(for engineering)

S&EP 7. Engaging in argument from evidence

S&EP 8. Obtaining, evaluating, and communicating information




