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MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over
the past century. [Clarification Statement: Examples of factors include human activities (such as fossil fuel
combustion, cement production, and agricultural activity) and natural processes (such as changes in incoming solar
radiation or volcanic activity). Examples of evidence can include tables, graphs, and maps of global and regional
temperatures, atmospheric levels of gases such as carbon dioxide and methane, and the rates of human activities.
Emphasis is on the major role that human activities play in causing the rise in global temperatures.]

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-ESS3-4. Construct an argument supported by evidence for how increases in human population and per-capita
consumption of natural resources impact Earth’s systems. [Clarification Statement: Examples of evidence include
grade-appropriate databases on human populations and the rates of consumption of food and natural resources
(such as freshwater, mineral, and energy). Examples of impacts can include changes to the appearance,
composition, and structure of Earth’s systems as well as the rates at which they change. The consequences of
increases in human populations and consumption of natural resources are described by science, but science does
not make the decisions for the actions society takes.]

Science & Engineering Practices
Focus 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.
• Construct, analyze, and/or interpret graphical displays of data and/or large data sets to identify linear and
nonlinear relationships.
• 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.
• Analyze and interpret to provide evidence for phenomena.
• Consider limitations of data analysis (e.g., measurement error), and/or seek to improve precision and
accuracy of data with better technological tools and methods (e.g., multiple trials).
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.
• Plan an investigation individually and collaboratively, and in the design: identify independent and
dependent variables and controls, what tools are needed to do the gathering, how measurements will be
recorded, and how many data are needed to support a claim.
• 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.
• Evaluate the accuracy of various methods for collecting data.
• 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.
Background SEP: Asking questions and defining problems
Asking questions and defining problems in 6–8 builds on K–5 experiences and progresses to specifying
relationships between variables, and clarifying arguments and models. Ask questions…
• that arise from careful observation of phenomena, models, or unexpected results, to clarify and/or seek
additional information.
• to determine relationships between independent and dependent variables and relationships in models.
• to clarify and/or refine a model, an explanation, or an engineering problem.
• that can be investigated within the scope of the classroom, outdoor environment, and museums and other
public facilities with available resources and, when appropriate, frame a hypothesis based on observations
and scientific principles.
Background SEP: Using mathematics and computational thinking
Using mathematics and computational thinking in 6–8 builds on K–5 experiences and progresses to identifying
patterns in large data sets and using mathematical concepts to support explanations and arguments.
• Use mathematical representations to describe and/or support scientific conclusions and design solutions.
• Apply mathematical concepts and/or processes (e.g., ratio, rate, percent, basic operations, simple algebra)
to scientific and engineering questions and problems.

Disciplinary Core Ideas
Focus DCI: ESS3.D: Global Climate Change
Human activities, such as the release of greenhouse gases from burning fossil fuels, are major factors in the
current rise in Earth’s mean surface temperature (global warming). Reducing the level of climate change and
reducing human vulnerability to whatever climate changes do occur depend on the understanding of climate
science, engineering capabilities, and other kinds of knowledge, such as understanding of human behavior and on
applying that knowledge wisely in decisions and activities.
Background DCI: ESS3.C: Human Impacts on Earth Systems
Typically as human populations and per-capita consumption of natural resources increase, so do the negative
impacts on Earth unless the activities and technologies involved are engineered otherwise.

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
Background CCC: Patterns – Observed patterns in nature guide organization and classification and prompt
questions about relationships and causes underlying them.
• Patterns in rates of change and other numerical relationships can provide information about natural and
human designed systems.
• Patterns can be used to identify cause and effect relationships.
• Graphs, charts, and images can be used to identify patterns in data.
Scale, Proportion, and Quantity – In considering phenomena, it is critical to recognize what is relevant at different
size, time, and energy scales, and to recognize proportional relationships between different quantities as scales
change.
• Proportional relationships (e.g., speed as the ratio of distance traveled to time taken) among different types
of quantities provide information about the magnitude of properties and processes.

Connections to Engineering, Technology, and Applications of Science
Influence of Science, Engineering, and Technology on Society and the Natural
World
All human activity draws on natural resources and has both short and long-term consequences, positive as well as
negative, for the health of people and the natural environment.

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

Science & Engineering Practices
Focus SEP: Analyzing 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.
• Compare and contrast data collected by different groups in order to discuss similarities and differences in
their findings.
• Analyze data to refine a problem statement or the design of a proposed object, tool, or process.
Background SEP: Planning and carrying out investigations
Planning and carrying out investigations to answer questions or test solutions to problems in 3–5 builds on K–2
experiences and progresses to include investigations that control variables and provide evidence to support
explanations or design solutions.
• Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using
fair tests in which variables are controlled and the number of trials considered.
• Make observations and/or measurements to produce data to serve as the basis for evidence for an
explanation of a phenomenon or test a design solution.
Background SEP: Asking questions and defining problems
Asking questions and defining problems in 3–5 builds on K–2 experiences and progresses to specifying qualitative
relationships.
• Ask questions that can be investigated and predict reasonable outcomes based on patterns such as cause
and effect relationships.
Background SEP: Using mathematics and computational thinking
Mathematical and computational thinking in 3–5 builds on K–2 experiences and progresses to extending
quantitative measurements to a variety of physical properties and using computation and mathematics to analyze
data and compare alternative design solutions.
• Describe, measure, estimate, and/or graph quantities (e.g., area, volume, weight, time) to address scientific
and engineering questions and problems.

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.
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.

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 are routinely identified, tested, and used to explain change.
• Events that occur together with regularity might or might not be a cause and effect relationship.
Background CCC: Patterns – Observed patterns in nature guide organization and classification and prompt
questions about relationships and causes underlying them.
• Patterns of change can be used to make predictions.
• Patterns can be used as evidence to support an explanation.

Connections to Engineering, Technology, and Applications of Science
Influence of Science, Engineering, and Technology on Society and the Natural
World
All human activity draws on natural resources and has both short and long-term consequences, positive as well as
negative, for the health of people and the natural environment.
The uses of technologies and limitations on their use are driven by people’s needs, desires, and values; by the
findings of scientific research; and by differences in such factors as climate, natural resources, and economic
conditions. Thus technology use varies from region to region and over time.

Earth Science
ES.1 (a)

Asking questions and defining problems. The student will...
• ask questions that arise from careful observation of phenomena, examination of a
model or theory, or unexpected results, and/or to seek additional information
• generate hypotheses based on research and scientific principles
• make hypotheses that specify what happens to a dependent variable when an
independent variable is manipulated

Earth Science
ES.1 (b)

Planning and carrying out investigations. The student will…
• individually and collaboratively plan and conduct observational and experimental
investigations
• select and use appropriate tools and technology to collect, record, analyze, and
evaluate data

Earth Science
ES.1 (c)

Interpreting, analyzing, and evaluating data. The student will…
• construct and interpret data tables showing independent and dependent variables,
repeated trials, and means
• construct, analyze, and interpret graphical displays of data and consider limitations
of data analysis
• apply mathematical concepts and processes to scientific questions
• use data in building and revising models, supporting explanations of phenomena, or
testing solutions to problems
• analyze data using tools, technologies, and/or models in order to make valid and
reliable scientific claims or determine an optimal design solution

Earth Science
ES.6

The student will investigate and understand that resource use is complex. Key ideas
include…
a) global resource use has environmental liabilities and benefits

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.
The student will investigate and understand that Earth’s weather and climate are the result of
the interaction of the sun’s energy with the atmosphere, oceans, and the land. Key ideas
include…
e) changes in the atmosphere and the oceans due to natural and human activity
affect global climate.

Earth Science
ES.12

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.

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.6-8.2

Write informative/explanatory texts, including the narration of historical events, scientific
procedures/ experiments, or technical processes.

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.

MP.1

Make sense of problems and persevere in solving them.

MP.2

Reason abstractly and quantitatively.

6.RP.A.1

Understand the concept of a ratio and use ratio language to describe a ratio relationship
between two quantities.

6.RP.A.3

Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by
reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, or
equations.

7.EE.B.3

Solve multi-step real-life and mathematical problems posed with positive and negative rational
numbers in any form (whole numbers, fractions, and decimals), using tools strategically. Apply
properties of operations to calculate with numbers in any form; convert between forms as
appropriate; and assess the reasonableness of answers using mental computation and
estimation strategies.

7.RP.A.3

Use proportional relationships to solve multistep ratio and percent problems. Examples:
simple interest, tax, markups and markdowns, gratuities and commissions, fees, percent
increase and decrease, percent error.
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