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Unit Summary

Students construct an understanding of the ways that human activities affect Earth’s systems. Students use
practices to understand the significant and complex issues surrounding human uses of land, energy, mineral,
and water resources and the resulting impacts on the development of these resources. Students also understand
that the distribution of these resources is uneven due to past and current geosciences processes or removal by
humans. The crosscutting concepts of patterns, cause and effect, and stability and change are called out as
organizing concepts for these disciplinary core ideas. In this unit of study students are expected to demonstrate
proficiency in asking questions, analyzing and interpreting data, constructing explanations, and designing
solutions. Students are also expected to use these practices to demonstrate understanding of the core ideas.

In this unit of study, students analyze and interpret data and design solutions to build on their understanding of
the ways that human activities affect Earth’s systems. The emphasis of this unit is the significant and complex
issues surrounding human uses of land, energy, mineral, and water resources and the resulting impacts of these
uses. The crosscutting concepts of cause and effect and the influence of science, engineering, and technology
on society and the natural world are called out as organizing concepts for these disciplinary core ideas.

Building on Unit 3, students define a problem by precisely specifying criteria and constraints for solutions as
well as potential impacts on society and the natural environment; systematically evaluate alternative solutions;
analyze data from tests of different solutions; combining the best ideas into an improved solution; and develop
and iteratively test and improve their model to reach an optimal solution. In this unit of study students are
expected to demonstrate proficiency in analyzing and interpreting data and designing solutions. Students are
also expected to use these practices to demonstrate understanding of the core ideas.

Standards

SCI.6-8.MS-ESS3-3 Apply scientific principles to design a method for monitoring and minimizing a human
impact on the environment.

SCI.6-8.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.

SCI.6-8.MS-ESS3-5 Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.

SCI.6-8.MS-ETS1-1 Define the criteria and constraints of a design problem with sufficient precision to ensure

a successful solution, taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit possible solutions.



SCI.6-8.MS-ETS1-2 Evaluate competing design solutions using a systematic process to determine how well
they meet the criteria and constraints of the problem.

SCI.6-8.MS-ETS1-3 Analyze data from tests to determine similarities and differences among several design
solutions to identify the best characteristics of each that can be combined into a new
solution to better meet the criteria for success.

Student Learning Objectives

Construct a scientific explanation based on evidence for how the uneven distributions of Earth’s
mineral, energy, and groundwater resources are the result of past and current geoscience

processes. [Clarification Statement: Emphasis is on how these resources are limited and typically
nonrenewable, and how their distributions are significantly changing as a result of removal by humans.
Examples of uneven distributions of resources as a result of past processes include but are not limited to
petroleum (locations of the burial of organic marine sediments and subsequent geologic traps), metal ores
(locations of past volcanic and hydrothermal activity associated with subduction zones), and soil (locations of
active weathering and/or deposition of rock).](MS-ESS3-1)

Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the
development of technologies to mitigate their effects. [Clarification Statement: Emphasis is on how some
natural hazards, such as volcanic eruptions and severe weather, are preceded by phenomena that allow for
reliable predictions, but others, such as earthquakes, occur suddenly and with no notice, and thus are not yet
predictable. Examples of natural hazards can be taken from interior processes (such as earthquakes and
volcanic eruptions), surface processes (such as mass wasting and tsunamis), or severe weather events (such as
hurricanes, tornadoes, and floods). Examples of data can include the locations, magnitudes, and frequencies of
the natural hazards. Examples of technologies can be global (such as satellite systems to monitor hurricanes or
forest fires) or local (such as building basements in tornado-prone regions or reservoirs to mitigate

droughts).] (MS-ESS3-2)

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-ESS3-3)

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.](MS-ESS3-4)


http://www.nextgenscience.org/sites/ngss/files/MS-ESS3-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ESS3-2%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ESS3-3%2520June%25202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ESS3-4%20June%202015.pdf

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-ESS3-5)

Define the criteria and constraints of a design problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles and potential impacts on people and the
natural environment that may limit possible solutions. (MS-ETS1-1)

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

Analyze data from tests to determine similarities and differences among several design solutions to
identify the best characteristics of each that can be combined into a new solution to better meet the
criteria for success. (MS-ETS1-3)

Driving Questions

How do we monitor the health of the environment (our life support system)?

Is it possible to predict and protect ourselves from natural hazards?


http://www.nextgenscience.org/sites/ngss/files/MS-LS4-5%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ETS1-1%2520June%25202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ETS1-2%2520June%25202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ETS1-3%2520June%25202015.pdf

