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MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human impact on the
environment.* [Clarification Statement: Examples of the design process include examining human environmental
impacts, assessing the kinds of solutions that are feasible, and designing and evaluating solutions that could
reduce that impact. Examples of human impacts can include water usage (such as the withdrawal of water from
streams and aquifers or the construction of dams and levees), land usage (such as urban development,
agriculture, or the removal of wetlands), and pollution (such as of the air, water, or land).]

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.]
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the
criteria and constraints of the problem.

Science & Engineering Practices
Focus SEP: Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds on K–5 experiences and progresses to constructing a
convincing argument that supports or refutes claims for either explanations or solutions about the natural and
designed world(s).
• Construct, use, and/or present an oral and written argument supported by empirical evidence and
scientific reasoning to support or refute an explanation or a model for a phenomenon or a solution to a
problem.
• Evaluate competing design solutions based on jointly developed and agreed-upon design criteria.
Background SEP: Analyzing Data
Analyzing data in 6–8 builds on K–5 experiences and progresses to extending quantitative analysis to
investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error
analysis.
• Use graphical displays (e.g., maps, charts, graphs, and/or tables) of large data sets to identify temporal
and spatial relationships.
• Distinguish between causal and correlational relationships in data.
Background 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.
• Apply scientific ideas, principles, and/or evidence to construct, revise and/or use an explanation for realworld phenomena, examples, or events.
• Apply scientific ideas or principles to design, construct, and/or test a design of an object, tool, process or
system.
• Undertake a design project, engaging in the design cycle, to construct and/or implement a solution that
meets specific design criteria and constraints.
• Optimize performance of a design by prioritizing criteria, making tradeoffs, testing, revising, and re-testing.

Disciplinary Core Ideas
Focus 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. (MS-ESS3-3)
Background DCI: LS2.A: Interdependent Relationships in Ecosystems
Organisms, and populations of organisms, are dependent on their environmental interactions both with other living
things and with nonliving factors. Growth of organisms and population increases are limited by access to
resources.
Background 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. (MS-LS2-4)
Background DCI: ETS1.B: Developing Possible Solutions
A solution needs to be tested, and then modified on the basis of the test results, in order to improve it. There are
systematic processes for evaluating solutions with respect to how well they meet the criteria and constraints of a
problem. Sometimes parts of different solutions can be combined to create a solution that is better than any of its
predecessors. Models of all kinds are important for testing solutions.

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.
• Relationships can be classified as causal or correlational, and correlation does not necessarily imply
causation.
• Cause and effect relationships may be used to predict phenomena in natural or designed systems.
• Phenomena may have more than one cause, and some cause and effect relationships in systems can
only be described using probability

Performance Expectations:
Focus SEP: 5-ESS3-1. Obtain and combine information about ways individual communities use science ideas to
protect the Earth’s resources and environment.
Background SEP: 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.]

Science & Engineering Practices
Focus SEP: Engaging in argument from evidence
Engaging in argument from evidence in 3–5 builds on K–2 experiences and progresses to critiquing the scientific
explanations or solutions proposed by peers by citing relevant evidence about the natural and designed world(s).
• Construct and/or support an argument with evidence, data, and/or a model.
• Use data to evaluate claims about cause and effect.
Background SEP: Analyzing and interpreting data
Analyzing data in 3–5 builds on K–2 experiences and progresses to introducing quantitative approaches to
collecting data and conducting multiple trials of qualitative observations.
When possible and feasible, digital tools should be used.
• Represent data in tables and/or various graphical displays (bar graphs, pictographs and/or pie charts) to
reveal patterns that indicate relationships.
• Analyze and interpret data to make sense of phenomena, using logical reasoning, mathematics, and/or
computation.
Background SEP: Constructing explanations (for science) and designing solutions (for engineering)
Constructing explanations and designing solutions in 3–5 builds on K–2 experiences and progresses to the use of
evidence in constructing explanations that specify variables that describe and predict phenomena and in designing
multiple solutions to design problems.
• Use evidence (e.g., measurements, observations, patterns) to construct or support an explanation or
design a solution to a problem.

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: ETS1.B: Developing Possible Solutions
Research on a problem should be carried out before beginning to design a solution. Testing a solution involves
investigating how well it performs under a range of likely conditions. At whatever stage, communicating with peers
about proposed solutions is an important part of the design process, and shared ideas can lead to improved
designs. Tests are often designed to identify failure points or difficulties, which suggest the elements of the design
that need to be improved.

Crosscutting Concepts
Focus CCC: Cause and Effect: Mechanism and Explanation
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.
• Events that occur together with regularity might or might not be a cause and effect relationship.

5.1 (c)

Interpreting, analyzing, and evaluating data. The student will…
• represent and analyze data using tables and graphs
• organize simple data sets to reveal patterns that suggest relationships
• use data to evaluate and refine design solutions

5.1 (d)

Constructing and critiquing conclusions and explanations. The student will…
• construct and/or support arguments with evidence, data, and/or a model
• generate and compare multiple solutions to problems based on how well they meet
the criteria and constraints

6.1 (c)

Interpreting, analyzing, and evaluating data. The student will…
• organize data sets to reveal patterns that suggest relationships
• construct, analyze, and interpret graphical displays of data
• use data to evaluate and refine design solutions

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)
• generate and compare multiple solutions to problems based on how well they meet
the criteria and constraints

6th Grade
6.9

The student will investigate and understand that humans impact the environment and
individuals can influence public policy decisions related to energy and the environment. Key
ideas include:
c) major health and safety issues are associated with air and water quality;
e) preventive measures can protect land-use and reduce environmental hazards; and
f) there are cost/benefit tradeoffs in conservation policies.

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
c) natural events and human actions may stress atmospheric regulation
mechanisms; and
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.6-8.4

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 6-8
texts and topics.

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.

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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a health condition that involves narrowed or blocked blood vessels that can
lead to a heart attack, chest pain, or stroke.

a group of related diseases that cause airflow blockage
and breathing-related problems. COPD includes emphysema and chronic bronchitis.

the fair treatment and meaningful involvement of all people regardless of race, color,
national origin, or income, or any other personal characteristic with respect to the development,
implementation, and enforcement of environmental laws, regulations, and policies.

– a term used to describe how well the lungs work in helping a person breathe. Lungs
function is measured by lung size, air flow, and other aspects of lung health.

a black powdery or flaky substance consisting largely of amorphous carbon, produced by the
incomplete burning of organic matter including fossil fuels.

