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Next Generation Science Standards (NGSS)
Elementary Middle High School

Fire Ecology 3-5- ETS1-3: Plan and carry
out fair tests in which
variables are controlled and
failure points are considered
to identify aspects of a
model.
3-5-ETS1-2: Generate and
compare multiple possible
solutions to a problem based
on how well each is likely to
meet the criteria.
5-ESS3-1: Obtain and
combine information about
ways individual communities
use science ideas to protect
the Earth’s resources and
environment.

MS-ESS3-2: Analyze and
interpret data on natural hazards
to forecast future catastrophic
events and inform the
development of technologies to
mitigate their effects.

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

HS-ESS3-1: Construct an
explanation based on evidence
for how the availability of
natural resources, occurrence
of natural hazards, and
changes in climate have
influenced human activity.

Animal
Tracking

3-PS2-2: Make observations
and/ or measurements of an
object’s motion to provide
evidence that a pattern cab be
used to predict future motion.

MS-LS2-2: Construct an
explanation that predicts patterns
of interactions among organisms.

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

BioBlitz 3-LS4-4: Make a claim about
the merit of a solution to a
problem caused when the
environment changes and the
types of plants and animals
that live there may change.

MS-LS2-2: Construct an
explanation that predicts patterns
of interactions among organisms
across multiple ecosystems.
MS-LS2-1: Analyze and interpret
data to provide evidence for the
effects of resource availability on
organisms and populations of
organisms in an ecosystem.

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

Water
Ecology

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

MS-ESS2-4: Earth’s Systems:
Develop a model to describe the
cycling of water through Earth's
systems driven by energy from
the sun and the force of gravity.

HS- ESS2-5: Plan and
conduct an investigation of the
properties of water and its
effects on Earth materials and
surface processes.



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

Glaciology 4-ESS2-1: Make
observations and/or
measurements to provide
evidence of the effects of
weathering or the rate of
erosion by water, ice, wind,
or vegetation.
4-ESS1-1: Identify evidence
from patterns in rock
formations and fossils in rock
layers to support an
explanation for changes in a
landscape over time.

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

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

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

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.

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

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

MS-LS2-1: Analyze and interpret
data to provide evidence for the
effects of resource availability on
organisms and populations of
organisms in an ecosystem.

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

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



Colorado State Standards
Elementary Middle High School

Fire Ecology 4.3.5
11. Students can use the full
range of science and
engineering practices to
make sense of natural
phenomena and solve
problems that require
understanding how human
activities and the Earth’s
surface processes interact.

Generate and compare
multiple solutions to reduce
the impacts of natural Earth
processes on humans.
(4-ESS3-2) (Clarification
Statement: Examples of
solutions could include
designing an earthquake
resistant building and
improving monitoring of
volcanic activity.)(Boundary:
Limited to earthquakes,
floods, tsunamis, and
volcanic eruptions.)

MS 3.4
10. Students can use the full range
of science and engineering
practices to make sense of natural
phenomena and solve problems
that require understanding how
and why Earth is constantly
changing.

Construct an explanation based on
evidence for how geoscience
processes have changed Earth’s
surface at varying time and spatial
scales. (MS-ESS2-2) (Clarification
Statement: Emphasis is on how
processes change Earth’s surface at
time and spatial scales that can be
large [such as slow plate motions
or the uplift of large mountain
ranges] or small [such as rapid
landslides or microscopic
geochemical reactions], and how
many geoscience processes [such
as earthquakes, volcanoes, and
meteor impacts] usually behave
gradually but are punctuated by
catastrophic events. Examples of
geoscience processes include
surface weathering and deposition
by the movements of water, ice,
and wind. Emphasis is on
geoscience processes that shape
local geographic features, where
appropriate.)

HS 2.6
6. Students can use the
full range of science and
engineering practices to
make sense of natural
phenomena and solve
problems that require
understanding how living
systems interact with the
biotic and abiotic
environment

Design, evaluate, and
refine a solution to a
complex real-world
problem, based on
scientific knowledge,
student-generated sources
of evidence, prioritized
criteria, and trade-off
considerations.
(Constructing
Explanations and
Designing Solutions)
(Civic/Interpersonal:
Civic engagement)

Animal
Tracking

3.2.3 b

3. Different organisms vary
in how they look and

MS.2.5

5. Organisms and populations of
organisms are dependent on their

HS 2.6

6. A complex set of
interactions determine



function because they have
different inherited
information; the environment
also affects the traits that an
organism develops.

Evidence Outcomes
Students Can: a. Analyze and
interpret data to provide
evidence that plants and
animals have traits inherited
from parents and that
variation of these traits exists
in a group of similar
organisms. (3-LS3-1)
(Clarification Statement:
Patterns are the similarities
and differences in traits
shared between offspring and
their parents, or among
siblings. Emphasis is on
organisms other than
humans.) (Boundary
Statement: Does not include
genetic mechanisms of
inheritance and prediction of
traits. Assessment is limited
to non-human examples.)

b. Use evidence to support
the explanation that traits can
be influenced by the
environment. (3-LS3-2)
(Clarification Statement:
Examples of the environment
affecting a trait could that
include normally tall plants
grown with insufficient water
are stunted; and a pet dog

environmental interactions both
with other living things and with
nonliving

Evidence Outcomes Students Can:
a. Analyze and interpret data to
provide evidence for the effects of
resource availability on organisms
and populations of organisms in an
ecosystem. (MS-LS2-1)
(Clarification Statement: Emphasis
is on cause - and - effect
relationships between resources
and growth of individual
organisms and the numbers of
organisms in ecosystems during
periods of abundant and scarce
resources.) b. Construct an
explanation that predicts patterns
of interactions among organisms
across multiple ecosystems.
(MS-LS2-2) (Clarification
Statement: Emphasis is on
predicting consistent patterns of
interactions in different ecosystems
in terms of the relationships
among and between organisms and
abiotic components of ecosystems.
Examples of types of interactions
could include competitive,
predatory, and mutually
beneficial.)

how ecosystems respond
to disturbances.

Evidence Outcomes
Students Can: a. Evaluate
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-LS2-6) (Clarification
Statement: Examples of
changes in ecosystem
conditions could include
modest biological or
physical changes, such as
moderate hunting or a
seasonal flood; and
extreme changes, such as
volcanic eruption or sea
level rise.) b. Design,
evaluate, and refine a
solution for reducing the
impacts of human
activities on the
environment and
biodiversity. (HS-LS2-7)
(Clarification Statement:
Examples of human
activities can include
urbanization, building
dams, and dissemination
of invasive species.)



that is given too much food
and little exercise may
become overweight.)

Water Ecology 5.3.4a

4. Most of Earth’s water is in
the ocean and much of
Earth’s freshwater in glaciers
or underground.

Evidence Outcomes
Students Can:  a. Describe
and graph the amounts and
percentages of saltwater and
freshwater in various
reservoirs to provide
evidence about the
distribution of water on
Earth. (5-ESS2-2) (Boundary
Statement: Limited to oceans,
lakes, rivers, glaciers, ground
water, and polar ice caps,
and does not include the
atmosphere.)

MS 3.10

10. Human activities have altered
the biosphere, sometimes
damaging it, although changes to
environments can have different
impacts for different living things.

Evidence Outcomes Students Can:
a. Apply scientific principles to
design a method for monitoring
and minimizing a human impact
on the environment. (MS-ESS3-3)
(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.) b. Construct an argument
supported by evidence for how
increases in human population and
per-capita consumption of natural
resources impact Earth’s systems.

HS 3.6

6. The planet’s dynamics
are greatly influenced by
water’s unique chemical
and physical properties.

Evidence Outcomes
Students Can: a. Plan and
conduct an investigation
of the properties of water
and its effects on Earth
materials and surface
processes. (HS-ESS2-5)
(Clarification Statement:
Emphasis is on
mechanical and chemical
investigations with water
and a variety of solid
materials to provide the
evidence for connections
between the hydrologic
cycle and system
interactions commonly
known as the rock cycle.
Examples of mechanical
investigations include
stream transportation and
deposition using a stream
table, erosion using
variations in soil moisture
content, or frost wedging
by the expansion of water



(MS-ESS3-4) (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.)

as it freezes. Examples of
chemical investigations
include chemical
weathering and
recrystallization [by
testing the solubility of
different materials] or
melt generation (by
examining how water
lowers the melting
temperature of most
solids.)

Glaciology 4-ESS2-1 Make observations
and or measurements to
provide evidence of te effects
of weathering or the rate of
erosion by water, icew, wind,
or vegetation. (Build a
mountain)
4-ESS1-1 Identify evidence
from patterns in rock
formations and fossils in rock
layers to support an
explanation for changes in a
landscape over time. (Erratic
Exploration)
Grade 5 CSS Earth and
Space Science 3.3
Earth’s major systems
interact in multiple ways to
affect Earth’s surface
materials and processes.

MS-ESS3-3: Apply scientific
principles to design a method for
monitoring and minimizing a
human impact on the environment
(Reflection & Articles)
Middle School CSS  Earth &
Space Science
3.6  Water  cycles among land,
ocean, and atmosphere and is
propelled by sunlight and
gravity…  Water movement causes
weathering and erosion, changing
landscape features.
3. 11 Human activities affect
global warming. Decisions to
reduce the impact of global
warming depend on understanding
climate science, engineering
capabilities, and social dynamics.

HS-LS2-7 Design,
evaluate,and refine a
solution for reducing the
impacts of human
activities on the
environment and
biodiversity. (Reflection)
High School CSS  Earth
& Space Science
4.4 Human activities
affect global warming.
Decisions to reduce the
impact of global warming
depend on understanding
climate science,
engineering capabilities,
and social dynamics.
4.10 Natural hazards and
other geological events
have shaped the course of
human history at local,



3.4 Most of Earth’s water is
in the ocean and much of
Earth’s freshwater in glaciers
or underground.

regional, and global
scales.

Archaeology Grade 5 Life Science
5.3.5

5. Societal activities have had
major effects on land, ocean,
atmosphere and even outer
space

Evidence Outcomes Students
Can: a. Obtain and combine
information about ways
individual communities use
science ideas to protect the
Earth’s resources and
environment. (5-ESS3-1)

MS 2.9

9. Fossils are mineral
replacements, preserved remains,
or traces of organisms that lived in
the past.

Evidence Outcomes Students Can:
a. Analyze and interpret data for
patterns in the fossil record that
document the existence, diversity,
extinction, and change of life
forms throughout the history of life
on Earth under the assumption that
natural laws operate today as in the
past. (MS-LS4-1) (Clarification
Statement: Emphasis is on finding
patterns of changes in the level of
complexity of anatomical
structures in organisms and the
chronological order of fossil
appearance in the rock layers.)
(Boundary Statement: Does not
include the names of individual
species or geological eras in the
fossil record.) b. Apply scientific
ideas to construct an explanation
for the anatomical similarities and
differences among modern
organisms and between modern
and fossil organisms to infer
evolutionary relationships.
(MS-LS4-2) (Clarification
Statement: Emphasis is on
explanations of the evolutionary

HS 3.9

9. Resource availability
has guided the
development of human
society and use of natural
resources has associated
costs, risks, and benefits.

Evidence Outcomes
Students Can: a. Construct
an explanation based on
evidence for how the
availability of natural
resources, occurrence of
natural hazards, and
changes in climate have
influenced human activity.
(HS-ESS3-1)
(Clarification Statement:
Examples of key natural
resources include access
to fresh water [such as
rivers, lakes, and
groundwater], regions of
fertile soils such as river
deltas, and high
concentrations of minerals
and fossil fuels. Examples
of natural hazards can be
from interior processes
[such as volcanic
eruptions and
earthquakes], surface
processes [such as



relationships among organisms in
terms of similarity or differences
of the gross appearance of
anatomical structures.) c. Analyze
displays of pictorial data to
compare patterns of similarities in
the embryological development
across multiple species to identify
relationships not evident in the
fully formed anatomy. (MS-LS4-3)
(Clarification Statement: Emphasis
is on inferring general patterns of
relatedness among embryos of
different organisms by comparing
the macroscopic appearance of
diagrams or pictures.) (Boundary
Statement: Comparisons are
limited to gross appearance of
anatomical structures in
embryological development.)

tsunamis, mass wasting,
and soil erosion], and
severe weather [such as
hurricanes, floods, and
droughts]. Examples of
the results of changes in
climate that can affect
populations or drive mass
migrations include
changes to sea level,
regional patterns of
temperature and
precipitation, and the
types of crops and
livestock that can be
raised.) b. Evaluate
competing design
solutions for developing,
managing, and utilizing
energy and mineral
resources based on
cost-benefit ratios.
(HS-ESS3-2)
(Clarification Statement:
Emphasis is on the
conservation, recycling,
and reuse of resources
[such as minerals and
metals] where possible,
and on minimizing
impacts where it is not.
Examples include
developing best practices
for agricultural soil use,
mining [for coal, tar
sands, and oil shales] and
pumping [for petroleum
and natural gas]. Science
knowledge indicates what



can happen in natural
systems — not what
should happen.)

Outdoor
Living Skills

CSS (PE) Social and
Emotional Wellness: Identify
personal activity interests and
abilities and take
responsibility for individual
and team performance; work
cooperatively and
productively in a group.
Prevention and Risk
Management: Implement
safety procedures in the
utilization of space and
equipment.

CSS (PE) GLE-: 1. Participate in
activities that require
problem-solving, cooperation, and
team-building.
2. Choose to participate
cooperatively and productively in
group and individual physical
activities.
3. Apply rules, principles,
problem-solving skills and
concepts to traditional and
nontraditional movement settings.

Colo (PE) Social Emotional
Wellness 3.1 Demonstrate
ollaboration, cooperation, and
eadership skills.
.2 Demonstrate responsible
ehavior in group settings.

Prevention & Risk
Management 4.2 Demonstrate
nowledge of safety and
mergency response
rocedures.

BioBlitz CSS Life Science 2. 2
Matter cycles between air
and soil and among plants,
animals and microbes as
these organisms live and die.

CSS Life Science 2.5 Organisms
and populations of organisms are
dependent on their environmental
interactions both with other living
things and with nonliving factors.
2.7 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 of its populations.
2.12 Biodiversity is the wide range
of existing life forms that have
adapted to the variety of conditions
on Earth, from terrestrial to marine
ecosystems.

CSS Life Science
2.4 Organisms interact
with the living and
nonliving components of
the environment to obtain
matter and energy.
2.6 A complex set of
interactions determine
how ecosystems respond
to disturbances.
2.7 Organisms interact in
groups to benefit the
species.
2.13 Humans have
complex interactions with
ecosystems and have the
ability to influence
biodiversity on the planet.

Elk Ecology CSS LS 2.2 Matter cycles
between air and soil and
among plants, animals and
microbes as these organisms
live and die.

CSS LS 2.4 Organisms and
populations of organisms are
dependent on their environmental
interactions both with other living
things and with nonliving factors.

CSS LS 2.4 Organisms
interact with the living
and nonliving components
of the environment to
obtain matter and energy.



LS 2.5 Biodiversity is the wide
range of existing life forms that
have adapted to the variety of
conditions on Earth, from
terrestrial to marine ecosystems.

LS 2.7. 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 of its populations.

LS 2.13 Humans have
complex interactions with
ecosystems and have the
ability to influence
biodiversity on the planet.
GLE 13. Humans have
complex interactions with
ecosystems and have the
ability to influence
biodiversity on the planet.
Evidence Outcome
Evaluate competing
design solutions for
maintaining biodiversity
and ecosystem services.


