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MS-LS2-4. Construct an argument supported by empirical evidence that changes to physical or biological
components of an ecosystem affect populations. [Clarification Statement: Emphasis is on recognizing patterns in
data and making warranted inferences about changes in populations, and on evaluating empirical evidence
supporting arguments about changes to ecosystems.]

Science & Engineering Practices
Focus SEP: Constructing explanations and designing solutions
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include
constructing explanations and designing solutions supported by multiple sources of evidence consistent with
scientific ideas, principles, and theories.
• Construct an explanation that includes qualitative or quantitative relationships between variables that
predict(s) and/or describe(s) phenomena.
• Construct an explanation using models or representations.
• Construct a scientific explanation based on valid and reliable evidence obtained from sources (including
the students’ own experiments) 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.
• Apply scientific ideas, principles, and/or evidence to construct, revise and/or use an explanation for realworld phenomena, examples, or events.
Focus SEP: Developing & Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe,
test, and predict more abstract phenomena and design systems.
• Develop and/or use a model to predict and/or describe phenomena.
• Develop and/or use a model to generate data to test ideas about phenomena in natural or designed
systems, including those representing inputs and outputs, and those at unobservable scales.
Background SEP: Planning and carrying out investigations
Planning and carrying out investigations in 6-8 builds on K-5 experiences and progresses to include investigations
that use multiple variables and provide evidence to support explanations or solutions.
• Conduct an investigation and/or evaluate and/or revise the experimental design to produce data to serve
as the basis for evidence that meet the goals of the investigation.
• Collect data to produce data to serve as the basis for evidence to answer scientific questions or test
design solutions under a range of conditions.

Disciplinary Core Ideas
Focus DCI: LS2.C: Ecosystem Dynamics, Functioning, and Resilience
Ecosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any physical or
biological component of an ecosystem can lead to shifts in all its populations.
Background DCI: ESS3.C: Human Impacts on Earth Systems
Human activities have significantly altered the biosphere, sometimes damaging or destroying natural habitats and
causing the extinction of other species. But changes to Earth’s environments can have different impacts (negative
and positive) for different living things.

Crosscutting Concepts
Focus CCC: Cause and Effect: Mechanism and Prediction – Events have causes, sometimes simple,
sometimes multifaceted. Deciphering causal relationships, and the mechanisms by which they are mediated, is a
major activity of science and engineering.
• Cause and effect relationships may be used to predict phenomena in natural or designed systems.
Focus CCC: Systems and System Models – A system is an organized group of related objects or components;
models can be used for understanding and predicting the behavior of systems.
• Systems may interact with other systems; they may have sub-systems and be a part of larger complex
systems.
• Models can be used to represent systems and their interactions—such as inputs, processes and
outputs—and energy, matter, and information flows within systems.

Focus PE: 5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere,
hydrosphere, and/or atmosphere interact. [Clarification Statement: Examples could include the influence of the
ocean on ecosystems, landform shape, and climate; the influence of the atmosphere on landforms and
ecosystems through weather and climate; and the influence of mountain ranges on winds and clouds in the
atmosphere. The geosphere, hydrosphere, atmosphere, and biosphere are each a system.] [Assessment
Boundary: Assessment is limited to the interactions of two systems at a time.]
Background PE: 5-ESS3-1. Obtain and combine information about ways individual communities use science
ideas to protect the Earth’s resources and environment.

Science & Engineering Practices
Focus SEP: Constructing explanations and designing solutions
The goal of science is the construction of theories that provide explanatory accounts of the material world.
The goal of engineering design is a systematic approach to solving engineering problems that is based on
scientific knowledge and models of the material world.
Focus SEP: Developing & Using Models
Science often involves the construction and use of models and simulations to help develop explanations about
natural phenomena.
Engineering makes use of models and simulations to analyze systems to identify flaws that might occur or to test
possible solutions to a new problem.
Background SEP: Planning and carrying out investigations
A major practice of scientists is planning and carrying out systematic scientific investigations that require
identifying variables and clarifying what counts as data.
Engineering investigations are conducted to gain data essential for specifying criteria or parameters and to test
proposed designs.

Disciplinary Core Ideas
Focus DCI: ESS3.C: Human Impacts on Earth Systems
Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation,
streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect
Earth’s resources and environments. (5-ESS3-1)
Background DCI: ESS2.A: Earth Materials and Systems
Earth’s major systems are the geosphere (solid and molten rock, soil, and sediments), the hydrosphere (water and
ice), the atmosphere (air), and the biosphere (living things, including humans). These systems interact in multiple
ways to affect Earth’s surface materials and processes. The ocean
supports a variety of ecosystems and organisms, shapes landforms, and influences climate. Winds and clouds in
the atmosphere interact with the landforms to determine patterns of weather. (5-ESS2-1)

Crosscutting Concepts
Focus CCC: Cause and Effect: Mechanism and Prediction – Events have causes, sometimes simple,
sometimes multifaceted. A major activity of science is investigating and explaining causal relationships and the
mechanisms by which they are mediated. Such mechanisms can then be tested across given contexts and used
to predict and explain new contexts.
Background CCC: Systems and System Models – Defining the system under study – specifying its
boundaries and making explicit a model of that system – provides tools for understanding and testing ideas that
are applicable throughout science and engineering.

5.1 (b)

Planning and carrying out investigations. The student will…
• collaboratively plan and conduct investigations to produce data
• take metric measurements using appropriate tools

5.1 (d)

Constructing and critiquing conclusions and explanations. The student will…
• construct and/or support arguments with evidence, data, and/or a model

5.1 (e)

Developing and using models. The student will…
• develop models using an analogy, example, or abstract representation to describe
a scientific principle or design solution

6.1 (b)

Planning and carrying out investigations. The student will…
• independently and collaboratively plan and conduct observational and experimental
investigations; identify variables, constants, and controls where appropriate, and
include the safe use of chemicals and equipment
• take metric measurements using appropriate tools

6.1 (d)

Constructing and critiquing conclusions and explanations. The student will…
• construct scientific explanations based on valid and reliable evidence obtained from
sources (including the students’ own investigations)

6.1 (e)

Developing and using models. The student will…
• use, develop, and revise models to predict and explain phenomena

6th Grade
6.8

The student will investigate and understand that land and water have roles in watershed
systems. Key ideas include:
a) a watershed is composed of the land that drains into a body of water;
c) the Chesapeake Bay is an estuary that has many important functions;
d) natural processes, human activities, and biotic and abiotic factors influence the
health of a watershed system.

Life Science
LS.8

The student will investigate and understand that ecosystems, communities, populations, and
organisms are dynamic and change over time. Key ideas include:
b) changes in the environment may increase or decrease population size;
c) large-scale changes such as eutrophication, climate changes, and catastrophic
disturbances affect ecosystems.

Life Science
LS.9

The student will investigate and understand that relationships exist between ecosystem
dynamics and human activity. Key ideas include:
b) changes in habitat can disturb populations;
c) variations in biotic and abiotic factors can change ecosystems.

Biology
BIO.8

The student will investigate and understand that there are dynamic equilibria within
populations, communities, and ecosystems. Key ideas include:
d) natural events and human activities influence local and global ecosystems and
may affect the flora and fauna of Virginia.

Earth Science
ES.11

The student will investigate and understand that the atmosphere is a complex, dynamic
system and is subject to long-and short-term variations. Key ideas include
d) human actions, including economic and policy decisions, affect the atmosphere.

RST.6-8.3

Follow precisely a multistep procedure when carrying out experiments, taking
measurements, or performing technical tasks.

RST.6-8.7

Integrate quantitative or technical information expressed in words in a text with a version of
that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).

WHST.6-8.1

Write arguments focused on discipline-specific content.

WHST.6-8.1B

Support claim(s) with logical reasoning and relevant, accurate data and evidence that
demonstrate an understanding of the topic or text, using credible sources.

WHST.6-8.9

Draw evidence from informational texts to support analysis, reflection, and research.

SL.8.5

Integrate multimedia and visual displays into presentations to clarify information, strengthen
claims and evidence, and add interest

SL.8.1

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and
teacher-led) with diverse partners on grade 8 topics, texts, and issues, building on others'
ideas and expressing their own clearly.

SL.8.4

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.

6.SP.B.5

Summarize numerical data sets in relation to their context
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Too much nitrogen and phosphorus
in the water can have diverse and farreaching impacts on public health,
the environment and the economy.
Photo credit: Bill Yates

Excess nitrogen in the air can impair
our ability to breathe, limit visibility
and alter plant growth.
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