DRAFT

CALIFORNIA

High School Biology/Life Science
B.8.a. - Differential Survival of

Organisms Next Generation Science Standards’ Correlation with the California Education and the
“Differential Survival of Organisms” starts with EnV|r0nment |n|t|at|Ve (EEl) CurI’ICU|Um

astudy of the sea otter population along the The EEI Curriculum is a great choice for transitioning to NGSS and contributes toward achievement of the performance expectations for the standards reflected in the

coastline of Gentral California, giving students Summary Chart below: HS-LS2 Ecosystems: Interactions, Energy, and Dynamics and HS-LS4 Biological Evolution: Unity and Diversity. Each EEI unit highlights a small
the opportunity to examine the process of

Initiative

evolution as it occurs through natural selection number of performance expectations, science and engineering practices, disciplinary core ideas, and crosscutting concepts. Therefore, the EEI units contribute to students’
and the adaptation of populations. They have the overall a(.:h|eveme.nt of tr_1e performance _expectatlons by the gnd of a school year, where they_W|II have had multiple oppqrtun]hes .to engage in all appropriate science and
chance to study a variety of marine organisms engineering practices, disciplinary core ideas, and crosscutting concepts. While EEl was designed to teach the 1998 California science standards to mastery, it reflects the
to determine which adaptations are essential real world interconnections in science and already incorporates many of the paradigm shifts reflected in the NGSS. To learn more about how EEI supports NGSS, visit http://
for their survival. Students examine both the californiaeei.org/NGSSGuides/.

naturally-occurring biotic and abiotic factors

that can influence the survival of each species. ) )
Using this information they learn about the Next Generation Science
differential survival of populations of organisms Standards
and examine the role of differential survival in
evolutionary processes. Students are introduced NEXT GENERATION HS-LS2 HS-LS4
to the concept of selection pressure and analyze
how various adaptations can result from those CI ENCE California Connection IV ks
evolutionary forces. Finally, the unit gives STANDARDS Lesson 1— Examine sea otter distribution off the California coast in light of
students an opportunity to evaluate the influence various environmental factors. AR ArA rAaracs
that human decisions and activities have had on Lesson 2 — Ex ;
> ’ Yy — Explore how phenotypes of organisms change as a result of
the sea otter population off of California’s coast shifting environmental conditions. SIS
gnd evaluate partICUIa,r $Q|Ut|0nS for requcmg the Lesson 3 — Investigate how selection pressures result in the differential / / '/ / '/
impacts of human activities on the environment survival of organisms.
and biodiversity. T —
Lesson 4 — Assess how abiotic and biotic factors, including humans,
influence environmental change. ‘/ '/ '/ ‘/ '/
Lesson 5 — Analyze the differential survival of sea otters as it relates to
human activities and practices. ‘/ ‘/ ‘/ ‘/ ‘/ ‘/
Traditional Unit Assessment / ,/ / ,/ / ./
Correlation Chart Key Alternative Unit Assessment VA VAR VAN IV AR IV AN IV 4
SEP (Science and Engineering Practices) & S & S
DCI (Disciplinary Core Ideas) w a| | Slw | a|Yg
of Organisms CC (Crosscutting Concepts)

*The “Next Generation Science Standards” logo is a registered trademark of Achieve. Except for the State
of California, neither Achieve nor the lead states and partners that developed the Next Generation Science
Standards, was involved in the production of, and does not endorse, this product.
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EEI Unit B.8.a. - Differential Survival of Organisms

Disciplinary Core Ideas Supported by this EEI Unit

HS-LS2 Ecosystems: Interactions, Energy, and Dynamics
HS-LS4 Biological Evolution: Unity and Diversity

Performance Expectations

Suggestions for Using the EEI Unit to Support NGSS

HS-LS2-6: Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems
maintain relatively consistent numbers and types of organisms in stable conditions, but changing
conditions may result in a new ecosystem.

Use this unit to have students evaluate evidence that natural factors, such as local changes in temperature and
increased numbers of predators, as well as human caused changes, for example the introduction of nonnative species,
can all influence the rates at which environments change.

HS-LS2-7: Design, evaluate, and refine a solution for reducing the impacts human activities have on the
environment and biodiversity.

Use this unit to have students evaluate the influence that human decisions and activities have had on the sea otter
population off the California coast, initially resulting in the decimation of the population due to hunting, and more
recently the recovery of the population due to conservation efforts.

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.

Use this unit to have students construct an explanation to determine the effect the four factors above have on the
number of sea otters in this ecosystem, and which factor has had the greatest influence over the last century; have
them consider what the environmental conditions for the sea otter may be like in the future, and discuss potential
solutions to the negative influence these factors could have on the evolutionary process.

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

Use this unit to have students study marine organisms, focusing on adaptations essential for their survival; have them
identify and explain the selection pressures that might have resulted in those adaptations; have students describe how
natural factors can influence the survival of organisms.

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

Use this unit to have students analyze evidence that supports the claim that both naturally occurring and human-
caused changes to the environment have affected the size of the sea otter population off the coast of Central California

Science and
Engineering
Practices (SEPs)

Suggestions for Using EEI to
Support SEPs

Disciplinary Core
Ideas (DCIs)

Crosscutting
Concepts (CCs)

Suggestions for Using EEI to
Support CCs

Suggestions for Using EEI to
Support DCls

LS2.C: Ecosystem
Dynamics, Functioning,
and Resilience: A
complex set of interactions
within an ecosystem can
keep its numbers and types
of organisms relatively
constant over long periods of
time under stable conditions.
If a modest biological or
physical disturbance to an
ecosystem occurs, it may
return to its more or less

Use this unit to have students examine

sea otter distribution off the California
coast in light of various environmental
factors (Lesson 1). Have them explain how
phenotypes of organisms change as a result
of shifting environmental conditions (Lesson
2). Have students investigate how selection
pressures result in the differential survival
of groups of organisms (Lesson 3). Have
them assess how abiotic and biotic factors,
including humans, influence environmental
changes (Lesson 4).

Constructing
Explanations and
Designing Solutions

(HS-LS2-7, HS-LS4-2,
HS-LS4-4)

Cause and Effect

(HS-LS4-2, HS-LS4-
4, HS-LS4-5)

Use this unit to have students study activities
and changes that caused the California sea
otter population to drop to only 50 otters in the
early 1900’s and identify some of the effects of
the diminished population on other ecosystems
in coastal Central California (Lesson 1). Have
them analyze the adaptations essential to the
differential survival of other marine organisms
and explain how both naturally occurring and
human caused changes can influence the
survival of organisms (Lesson 3).

Use this unit to have students examine sea
otter distribution off the coast of Central
California (Lesson 1). Have them explore
how phenotypes of organisms change

as a result of changing environmental
conditions (Lesson 2). Have students
identify and describe how abiotic and
biotic factors, including humans, can
cause environmental changes (Lesson 4).
Have them use evidence about the survival
of sea otters as it relates to human
activities and practices to support
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Science and . . . . . . .
. . Suggestions for Using EEI to s Suggestions for Using EEI to Crosscutting Suggestions for Using EEI to
Engineering Disciplinary Core Ideas (DClIs)
Practices (SEPS) Support SEPs Support DCIs Concepts (CCs) Support CCs
Have them explain how the differential original status (i.e., the ecosystem is the concept of ecosystem resilience Have students gather evidence about
survival of sea otters relates to present- resilient), as opposed to becoming a very | (Lesson ). the causes of environmental change
day and historical human activities and different ecosystem. Extreme fluctuations in the sea otters’ ecosystem, how the
practices (Lesson 5). in conditions or the size of any population, various solutions to the decline of sea
however, can challenge the functioning otter population affected these animals,
L o of ecosystems in terms of resources and and the potential benefits to the sea
E"Qﬁ'gg 'EA_LQU' ’tjhse t*}'?““”;? T)a\{e StUdfhntSdaTlng- habitat availability. (HS-LS2-6) otter population of managing natural and
mentirom Evidence | the relationship between the distribution - human influences along coastal California
(HS-LS2-6, of kelp and sea otters to support Moreover, anthropogenic changes (Lesson 5)
HS-LS4-5) the argument that environmental (induced by human activity) in the '
requirements can influence the survival | environment—including habitat
of groups of organisms (Lesson 1). Have de.struct_mn, DOlllutlon, mtroduphqn Stability and Use this unit to have students determine
them organize the available evidence of invasive species, overexploitation, Change the stability of the sea otter population

Analyzing and Inter-
preting Data

(No associated
performance
expectation)

about what might happen to a population
if none of the phenotypes is favored
(Lesson 2). Have students identify
human activities that affect ecosystems
in both beneficial and detrimental ways
and provide evidence for the causes and
effects of environmental changes (Lesson
4). Have them analyze the effects of
human activities influencing the sea otter
population and construct an argument
about the influence of these factors on
sea otters (beneficial, detrimental, or
neutral) (Lesson 5).

Use this unit to have students study
maps and compare chart data related to
sea surface temperatures, nutrients, and
ocean depth on the west and east coasts
of North America; have them examine the
relationship between upwelling zones on
the coast, kelp populations, and sea otter
habitat (Lessons 1 and 5).

and climate change—can disrupt an
ecosystem and threaten the survival of
some species. (HS-LS2-7)

LS4.B: Natural Selection:

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)

Use this unit to have students examine
the adaptations of organisms, including
jellyfish, sea urchins, sharks, and whales,
and gather evidence about natural
selection and evolution occurring as a
result of the selection pressures that
influence survival (Lessons 2 and 3).
Have them examine an ocean ecosystem,
and identify the natural system
components and processes that affect
populations (Lesson 4).

Have students analyze the human
activities that affect sea otter populations,
and conclude whether these factors

have a beneficial, detrimental, or neutral
influence on the survival of sea otters
(Lesson 5).

(HS-LS2-6, HS-LS
2-7)

along the coast of Central California
(Lesson 1). Have them evaluate the
stability of the populations of other
marine organisms and identify the forces
that are changing their ecosystems
(Lessons 2 and 3). Have students
compare the historical and current
distribution of sea otters and determine
the affect human activities have on their
distribution. Have them analyze evidence
that the distribution of sea otters can
change locally with appropriate planning
and ecosystem management (Lesson 5).
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Science and
Engineering
Practices (SEPs)

Suggestions for Using EEI to
Support SEPs

Disciplinary Core Ideas (DCIs)

Suggestions for Using EEI to
Support DCIs

Crosscutting
Concepts (CCs)

Suggestions for Using EEI to
Support CCs

LS4.C: Adaptation:

- 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-LS4-5)

LS4.D: Biodiversity and Humans:
Humans depend on the living world for
the resources and other benefits provided
by biodiversity. But human activity is also
having adverse impacts on biodiversity
through overpopulation, overexploitation,
habitat destruction, pollution, introduction
of invasive species, and climate change.
Thus sustaining biodiversity so that
ecosystem functioning and productivity
are maintained is essential to supporting
and enhancing life on Earth. Sustaining
biodiversity also aids humanity by
preserving landscapes of recreational

or inspirational value. (secondary to
HS-LS2-7)

Use this unit to have students examine
the ability of organisms to adapt to
natural and human-caused environmental
changes that can, over time, affect their
survival. Have them identify and describe
what happens to organisms that cannot
adapt to changes in the local environment
(Lessons 1-5).

Use this unit to have students examine
environmental changes resulting from
natural factors and human activities and
describe how human activities affect the
rates of environmental change and the
resulting rates of survival of organisms in
an ecosystem. Have them identify factors
that can cause significant changes to the
distribution and population of organisms
and explain how those factors affect the
organisms (Lessons 1-9).
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