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HS-LS2 Interdependent Relationships in Ecosystems

HS-LS2-2 Use mathematical representations to support and revise

explanations based on evidence about factors affecting
biodiversity and populations in ecosystems of different scales.

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.

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

HS-LS4-6 Create or revise a simulation to test a solution to mitigate adverse
impacts of human activity on biodiversity.

HS-LS3 Inheritance and Variation of Traits

HS-LS3-2 Make and defend a claim based on evidence that inheritable

genetic variations may result from: (1) new genetic combinations
through meiosis, (2) viable errors occurring during replication,
and/or (3) mutations caused by environmental factors.

HS-LS3-3 Apply concepts of statistics and probability to explain the variation
and distribution of expressed traits in a population.

HS-ESS3 Human Impacts

HS-ESS3-3 Create a computational simulation to illustrate the relationships
among management of natural resources, the sustainability of
human populations, and biodiversity.

HS-ESS3-4 Evaluate or refine a technological solution that reduces impacts of
human activities on natural systems.

HS-ESS3-6 Use a computational representation to illustrate the relationships
among Earth systems and how those relationships are being
modified due to human activity.




Disciplinary Core Ideas

LS2.A:
Interdependent
Relationships
in Ecosystems

Ecosystems have carrying capacities, which are limits to the
numbers of organisms and populations they can support.
These limits result from such factors as the availability of living
and nonliving resources and from such challenges such as
predation, competition, and disease. Organisms would have
the capacity to produce populations of great size were it not
for the fact that environments and resources are finite. This
fundamental tension affects the abundance (number of
individuals) of species in any given ecosystem. (HS-LS2-
1),(HS-LS2-2)

LS2.B:

Cycle of Matter
and Energy
Transfer in
Ecosystems

Plants or algae form the lowest level of the food web. At each
link upward in a food web, only a small fraction of the matter
consumed at the lower level is transferred upward, to produce
growth and release energy in cellular respiration at the higher
level. Given this inefficiency, there are generally fewer
organisms at higher levels of a food web. Some matter reacts
to release energy for life functions, some matter is stored in
newly made structures, and much is discarded. The chemical
elements that make up the molecules of organisms pass
through food webs and into and out of the atmosphere and
soil, and they are combined and recombined in different
ways. At each link in an ecosystem, matter and energy are
conserved. (HS-LS2-4)

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 original status (i.e., the ecosystem is
resilient), as opposed to becoming a very different ecosystem.
Extreme fluctuations in conditions or the size of any
population, however, can challenge the functioning of
ecosystems in terms of resources and habitat availability. (HS-
LS2-2),(HS-LS2-6)

Moreover, anthropogenic changes (induced by human
activity) in the environment—including habitat destruction,
pollution, introduction of invasive species, overexploitation,
and climate change—can disrupt an ecosystem and threaten
the survival of some species. (HS-LS2-7)

.S4.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. (HS-LS4-6) (Note: This Disciplinary Core
Idea is also addressed by HS-LS2-7.)




Science and Engineering Practices

Analyzing and Interpreting Data:

Analyzing data in 9-12 builds on K-8 experiences and progresses to introducing
more detailed statistical analysis, the comparison of data sets for consistency, and
the use of models to generate and analyze data.

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 9-12 builds on K-8
experiences and progresses to explanations and designs that are supported by
multiple and independent student-generated sources of evidence consistent with
scientific ideas, principles, and theories.

« Construct and revise 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.

» Design, evaluate, and refine a solution to a complex real-world problem,
based on scientific knowledge, student-generated sources of evidence,
prioritized criteria, and tradeoff considerations.

Obtaining, Evaluating, and Communicating Information

Obtaining, evaluating, and communicating information in 9-12 builds on K-8
experiences and progresses to evaluating the validity and reliability of the claims,
methods, and designs.

« 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).

Engaging in Argument from Evidence

Engaging in argument from evidence in 9-12 builds on K-8 experiences and

progresses to using appropriate and sufficient evidence and scientific reasoning to

defend and critique claims and explanations about the natural and designed

world(s). Arguments may also come from current scientific or historical episodes in

science.

» FEvaluate the claims, evidence, and reasoning behind currently accepted
explanations or solutions to determine the merits of arguments. (HS-LS2-6)

» Evaluate the evidence behind currently accepted explanations to determine the
merits of arguments.

Developing and Using Models
Modeling in 9-12 builds on K-8 experiences and progresses to using,
synthesizing, and developing models to predict and show how relationships among
variables between systems and their components in the natural and designed
worlds.
* Develop a model based on evidence to illustrate the relationships between
systems or components of a system.




Crosscutting Concepts

Patterns

» 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.

Cause and Effect

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

Stability and Change
* Much of science deals with constructing explanations of how things change
and how they remain stable.

Influence of Science, Engineering, and Technology on Society and the Natural

World

* Modern civilization depends on major technological systems.

» Engineers continuously modify these technological systems by applying
scientific knowledge and engineering design practices to increase benefits
while decreasing costs and risks.

* New technologies can have deep impacts on society and the environment,
including some that were not anticipated.

* Analysis of costs and benefits is a critical aspect of decisions about technology.

Scientific Knowledge Assumes an Order and Consistency in Natural Systems

» 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.

Science Addresses Questions About the Natural and Material World

* Science and technology may raise ethical issues for which science, by itself,
does not provide answers and solutions.

* Science knowledge indicates what can happen in natural systems—not what
should happen. The latter involves ethics, values, and human decisions about
the use of knowledge.

* Many decisions are not made using science alone, but rely on social and
cultural contexts to resolve issues.




