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Unit Summary

Students construct explanations for the processes of natural selection and evolution and then communicate
how multiple lines of evidence support these explanations. Students evaluate evidence of the conditions that
may result in new species and understand the role of genetic variation in natural selection. Additionally,
students can apply concepts of probability to explain trends in population as those trends relate to
advantageous heritable traits in a specific environment. Students demonstrate an understanding of these
concepts by obtaining, evaluating, and communicating information and constructing explanations and
designing solutions. The crosscutting concepts of patterns and cause and effect support the development of a
deeper understanding.

This unit is based on HS-LS4-1, HS-LS4-2 and HS-LS4-5.

Updated from model curriculum 6.26.16

Enduring Understandings

¢ Both microevolution and macroevolution are the result of factors that change the gene pool in a
population.

e Evidence for evolution can be used to make predictions about how organisms are related and how
future populations may evolve.

Essential Questions

e Is all life on earth related?
e How do we know if a population is evolving?
¢ Does natural selection always lead to evolution, why or why not?

Student Learning Objectives (PE, SEP, DCI, CCC) & Aligned Standards




Performance Expecations

Communicate scientific information that common ancestry and biological evolution are supported by
multiple lines of empirical evidence. /Clarification Statement: Emphasis is on a conceptual understanding of
the role each line of evidence has relating to common ancestry and biological evolution. Examples of evidence
could include similarities in DNA sequences, anatomical structures, and order of appearance of structures in
embryological development.] (HS-LS4-1)

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. /Clarification Statement: Emphasis is on using evidence to explain the influence each of the
four factors has on number of organisms, behaviors, morphology, or physiology in terms of ability to compete
for limited resources and subsequent survival of individuals and adaptation of species. Examples of evidence
could include mathematical models such as simple distribution graphs and proportional reasoning.]
[Assessment Boundary: Assessment does not include other mechanisms of evolution, such as genetic drift,

gene flow through migration, and co-evolution.] (HS-LS4-2)

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. /Clarification Statement: Emphasis is on determining cause and effect
relationships for how changes to the environment such as deforestation, fishing, application of fertilizers,
drought, flood, and the rate of change of the environment affect distribution or disappearance of traits in

species.] (HS-LS4-5)

Science and Engineering Practices

Obtaining, Evaluating, and Communicating Information

e Communicate scientific information (e.g., about phenomena and/or the process of development and the
design and performance of a proposed process or system) in multiple formats (including orally,
graphically, textually, and mathematically). (HS-LS4-1)

Constructing Explanations and Designing Solutions

¢ Construct an explanation based on valid and reliable evidence obtained from a variety of sources
(including students’ own investigations, models, theories, simulations, peer review) and the assumption
that theories and laws that describe the natural world operate today as they did in the past and will
continue to do so in the future. (HS-LS4-2)

Engaging in Argument from Evidence


http://www.nextgenscience.org/sites/ngss/files/HS-LS4-1_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-LS4-2_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-LS4-5_Evidence%20Statements%20Jan%202015.pdf

¢ Evaluate the evidence behind currently accepted explanations or solutions to determine the merits of
arguments. (HS-LS4-5)

Disciplinary Core Ideas

LS4.C: Adaptation

¢ 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)

e Changes in the phy sical env ironment, whether naturally occurring or human induced, hav e 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 surv iv e and reproduce in their altered env
ironment. If members cannot adjust to change that is too fast or drastic, the opportunity for the species’
ev olution is lost. (HS-LS4-5)

LS4.A: Evidence of Common Ancestry and Diversity

¢ 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.
(HS-LS4-1)

Crosscutting Concepts

Patterns

¢ Different patterns may be observ ed at each of the scales at which a sy stem is studied and can prov ide
ev idence for causality in explanations of phenomena. (HSLS4-1)

Cause and Effect

e Empirical evidence is required to differentiate between cause and correlation and make claims about
specific causes and effects. (HS-LS4-4)



Resources

Evolution Webquest: In this Evolution WebQuest, students investigate evidence for evolution. Teams are
responsible for learning about fossil evidence, structural evidence, and genetic evidence for evolution and
presenting this information to the class.

Suggested Assessments

e Prove that two species are related using various forms of evidence (anatomy, DNA/protein sequences,
embryological develeopment, etc..)

e Vocabulary Assessment and Application of Vocabulary

e Performance Task - Explanatory Prompt

Connecting with English Language Arts Literacy and Mathematics

English Language Arts/Literacy

e Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text 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, verifying the data when possible and corroborating or challenging conclusions with other
sources of information.

e Draw evidence from information texts making 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 to support analysis, reflection, and research.

¢ Cite specific textual evidence to support analysis of science and technical texts describing common
ancestry and biological evolution, attending to important distinctions the author makes and to any gaps
or inconsistencies in the account.

e Write informative/explanatory texts describing common ancestry and biological evolution, including
the narration of historical events, scientific procedures/experiments, or technical processes.

e Draw evidence from informational texts describing common ancestry and biological evolution to
support analysis, reflection, and research.

e Present claims and findings about common ancestry and biological evolution, emphasizing salient
points in a focused, coherent manner with relevant evidence, sound valid reasoning, and well-chosen
details; use appropriate eye contact, adequate volume, and clear pronunciation.

Mathematics

e Represent symbolically the proportional increase in organisms with an advantageous heritable trait as
compared with organisms lacking this trait, and manipulate the representing symbols. Make sense of
quantities and relationships between the proportional increase in organisms with an advantageous
heritable trait as compared with the numbers of organisms lacking this trait.


http://www.pbs.org/wgbh/evolution/educators/lessons/lesson3/act2.html

e Represent evidence that common ancestry and biological evolution are supported by multiple lines of
empirical evidence symbolically, and manipulate the representing symbols. Make sense of quantities
and relationships to describe and predict common ancestry and biological evolution.

Modifications

Teacher Note: Teachers identify the modifications that they will use in the unit. The unneeded modifications
can then be deleted from the list.

e Restructure lesson using UDL principals (http://www.cast.org/our-work/about-
udlLhtml#.VXmoXcfD UA)

e Structure lessons around questions that are authentic, relate to students’ interests, social/family
background and knowledge of their community.

¢ Provide students with multiple choices for how they can represent their understandings (e.g.
multisensory techniques-auditory/visual aids; pictures, illustrations, graphs, charts, data tables,
multimedia, modeling).

¢ Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations
via digital tool such as SKYPE, experts from the community helping with a project, journal articles,
and biographies).

¢ Provide multiple grouping opportunities for students to share their ideas and to encourage work among
various backgrounds and cultures (e.g. multiple representation and multimodal experiences).

e Engage students with a variety of Science and Engineering practices to provide students with multiple
entry points and multiple ways to demonstrate their understandings.

e Use project-based science learning to connect science with observable phenomena.

¢ Structure the learning around explaining or solving a social or community-based issue.

¢ Provide ELL students with multiple literacy strategies.

¢ Collaborate with after-school programs or clubs to extend learning opportunities.

Research on Student Learning

High-school students, even after some years of biology instruction, have difficulties understanding the notion
of natural selection. A major hindrance to understanding natural selection appears to be students' inability to
integrate two distinct processes in evolution, the occurrence of new traits in a population and their effect on
long-term survival. Many students believe that environmental conditions are responsible for changes in traits,
or that organisms develop new traits because they need them to survive, or that they over-use or under-use
certain bodily organs or abilities. By contrast, students have little understanding that chance alone produces
new heritable characteristics by forming new combinations of existing genes or by mutations of genes. Some


http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA

students believe that a mutation modifies an individual's own form during its life rather than only its germ
cells and offspring (see almost any science fiction movie). Students also have difficulties understanding that
changing a population results from the survival of a few individuals that preferentially reproduce, not from the
gradual change of all individuals in the population. Explanations about "insects or germs becoming more
resistant” rather than "more insects or germs becoming resistant" may reinforce these misunderstandings.
Specially designed instruction can improve students' understanding of natural selection.

High-school students may have difficulties with the various uses of the word "adaptation". In everyday usage,
individuals adapt deliberately. But in the theory of natural selection, populations change or "adapt" over
generations, inadvertently students of all ages often believe that adaptations result from some overall purpose
or design, or they describe adaptation as a conscious process to fulfill some need or want. Elementary- and
middle-school students also tend to confuse non-inherited adaptations acquired during an individual's lifetime
with adaptive features that are inherited in a population(NSDL, 2015).
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Adapted from the New Jesery NGSS Science Model Curriclum

Connections to NJSLS

Language Arts

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.9-12.7 (HS-LS4-5)

Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in
presentations to enhance understanding of findings, reasoning, and evidence and to add interest. SL.11-12.5
(HS-LS1-2)

Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data
when possible and corroborating or challenging conclusions with other sources of information. RST.11-12.8
(HS-LS4-5)

Draw evidence from informational texts to support analysis, reflection, and research. WHST.9-12.9 (HS-LS4-
5)

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.9-10.8. (HS-LS2-8)

Cite specific textual evidence to support analysis of science and technical texts, attending to important
distinctions the author makes and to any gaps or inconsistencies in the account. RST.11-12.1 (HS-LS2-8)


http://nsdl.oercommons.org/courses/nsdl-science-literacy-maps/view

Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a question or solve a problem. RST.11-12.7 (HS-LS2-
8)

Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data
when possible and corroborating or challenging conclusions with other sources of information. RST.11-12.8
(HS-LS2-8)

Write informative/explanatory texts, including the narration of historical events, scientific procedures/
experiments, or technical processes. WHST.9-12.2 (HS-LS4-1),(HS-LS4-2)

Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence,

sound valid reasoning, and well-chosen details; use appropriate eye contact, adequate volume, and clear
pronunciation. SL.11-12.4 (HS-LS4-1),(HS-LS4-2)

Mathematics

Reason abstractly and quantitatively. MP.2 (HS-LS4-5)

Model with mathematics. MP.4 (HS-LS4-2)



