Next Generation Science Standards
The following is a list of Next Generation Science Standards (NGSS) that are well suited to
garden-based education in your Learning Garden.

A Science Framework for K-12 Science Education provides the blueprint for developing the
Next Generation Science Standards (NGSS). The Framework expresses a vision in science
education that requires students to operate at the nexus of three dimensions of learning:
Science and Engineering Practices, Crosscutting Concepts, and Disciplinary Core Ideas.
Science and Engineering Practices that connect to garden-based education (all 8):
• Asking questions (for science) and defining problems (for engineering)
• Developing and using models
• Planning and carrying out investigations
• Analyzing and interpreting data
• Using mathematics and computational thinking
• Constructing explanations (for science) and designing solutions (for engineering)
• Engaging in argument from evidence
• Obtaining, evaluating, and communicating information
Crosscutting Concepts that connect to garden-based education (all 7):
• Patterns
• Cause and Effect
• Scale, Proportion, and Quantity
• Systems and System Models
• Energy and Matter
• Structure and Function
• Stability and Change
Disciplinary Core Ideas that connect to garden-based education (all 4):
• Physical Sciences
• Life sciences
• Earth and space sciences
• Engineering, Technology, and Applications of Science.
Key:
Grade .

LS (life science)
ESS (earth and space
science)
PS (physical science)

. Standard
Number

Next Generation Science Standards
Kindergarten
• K-LS1-1. Use observations to describe patterns of what plants and animals
(including humans) need to survive.
• K-ESS2-1. Use and share observations of local weather conditions to describe
patterns over time
• K-ESS2-2. Construct an argument supported by evidence for how plants and
animals (including humans) can change the environment to meet their needs.
• K-ESS3-1. Use a model to represent the relationship between the needs of different
plants or animals (including humans) and the places they live.
• K-ESS3-3. Communicate solutions that will reduce the impact of humans on the
land, water, air, and/or other living things in the local environment.
1st Grade
• 1-LS1-1. Use materials to design a solution to a human problem by mimicking how
plants and/or animals use their external parts to help them survive, grow, and meet
their needs.
• 1-LS3-1. Make observations to construct an evidence-based account that young
plants and animals are like, but not exactly like, their parents.
2nd Grade
• 2-PS1-1. Plan and conduct an investigation to describe and classify different kinds
of materials by their observable properties.
• 2-LS2-1. Plan and conduct an investigation to determine if plants need sunlight
and water to grow.
• 2-LS2-2. Develop a simple model that mimics the function of an animal in
dispersing seeds or pollinating plants.
• 2-LS4-1. Make observations of plants and animals to compare the diversity of life in
different habitats.
• 2-ESS2-1. Compare multiple solutions designed to slow or prevent wind or water
from changing the shape of the land.
Kindergarten through 2nd Grade Engineering Design
• K-2-ETS1-1. Ask questions, make observations, and gather information about a
situation people want to change to define a simple problem that can be solved
through the development of a new or improved object or tool.
• K-2-ETS1-2. Develop a simple sketch, drawing, or physical model to illustrate how
the shape of an object helps it function as needed to solve a given problem.
• K-2-ETS1-3. Analyze data from tests of two objects designed to solve the same
problem to compare the strengths and weaknesses of how each performs.
3rd Grade
• 3-LS1-1. Develop models to describe that organisms have unique and diverse life
cycles, but all have in common birth, growth, reproduction, and death.
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3-LS3-1. 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-LS3-2. Use evidence to support the explanation that traits can be influenced by
the environment.
3-LS4-2. Use evidence to construct an explanation for how the variations in
characteristics among individuals of the same species may provide advantages in
surviving, finding mates, and reproducing.
3-LS4-3. Construct an argument with evidence that in a particular habitat some
organisms can survive well, some survive less well, and some cannot survive at all.

4th Grade
• 4-LS1-1. Construct an argument that plants and animals have internal and external
structures that function to support survival, growth, behavior, and reproduction.
• 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.
5th Grade
• 5-PS1-3. Make observations and measurements to identify materials based on their
properties.
• 5-PS3-1. Use models to describe that energy in animals’ food (used for body repair,
growth, motion, and to maintain body warmth) was once energy from the sun.
• 5-LS1-1. Support an argument that plants get the materials they need for growth
chiefly from air and water.
• 5-LS2-1. Develop a model to describe the movement of matter among plants,
animals, decomposers, and the environment.
3rd Grade through 5th Grade Engineering Design
• 3-5-ETS1-1. Define a simple design problem reflecting a need or a want that
includes specified criteria for success and constraints on materials, time, or cost.
• 3-5-ETS1-2. Generate and compare multiple possible solutions to a problem based
on how well each is likely to meet the criteria and constraints of the problem.
• 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 or prototype that can be
improved
Middle School
• MS-PS1-3. Gather and make sense of information to describe that synthetic
materials come from natural resources and impact society.
• MS-PS3-3. Apply scientific principles to design, construct, and test a device that
either minimizes or maximizes thermal energy transfer.
• MS-LS1-1. Conduct an investigation to provide evidence that living things are made
of cells; either one cell or many different numbers and types of cells
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MS-LS1-2. Develop and use a model to describe the function of a cell as a whole
and ways parts of cells contribute to the function.
MS-LS1-4. Use argument based on empirical evidence and scientific reasoning to
support an explanation for how characteristic animal behaviors and specialized
plant structures affect the probability of successful reproduction of animals and
plants respectively
MS-LS1-5. Construct a scientific explanation based on evidence for how
environmental and genetic factors influence the growth of organisms.
MS-LS1-6. Construct a scientific explanation based on evidence for the role of
photosynthesis in the cycling of matter and flow of energy into and out of
organisms.
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-LS2-2. Construct an explanation that predicts patterns of interactions among
organisms across multiple ecosystems.
MS-LS2-3. Develop a model to describe the cycling of matter and flow of energy
among living and nonliving parts of an ecosystem.
MS-LS2-4. Construct an argument supported by empirical evidence that changes
to physical or biological components of an ecosystem affect populations.
MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity and
ecosystem services.
MS-LS3-2. Develop and use a model to describe why asexual reproduction results
in offspring with identical genetic information and sexual reproduction results in
offspring with genetic variation.
MS-LS4-5. Gather and synthesize information about the technologies that have
changed the way humans influence the inheritance of desired traits in organisms.
MS-ESS2-1. Develop a model to describe the cycling of Earth’s materials and the
flow of energy that drives this process.
MS-ESS2-4. Develop a model to describe the cycling of water through Earth’s
systems driven by energy from the sun and the force of gravity.

Middle School Engineering Design
• 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.
• MS-ETS1-2. Evaluate competing design solutions using a systematic process to
determine how well they meet the criteria and constraints of the problem.
• 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.
• MS-ETS1-4. Develop a model to generate data for iterative testing and modification
of a proposed object, tool, or process such that an optimal design can be achieved.
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High School
• HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of
interacting systems that provide specific functions within multicellular organisms.
• HS-LS1-3. Plan and conduct an investigation to provide evidence that feedback
mechanisms maintain homeostasis.
• HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy
into stored chemical energy.
• HS-LS2-1. Use mathematical and/or computational representations to support
explanations of factors that affect carrying capacity of ecosystems at different
scales.
• HS-LS2-2. Use mathematical representations to support and revise explanations
based on evidence about factors affecting biodiversity and populations in
ecosystems of different scales.
• HS-LS2-4. Use mathematical representations to support claims for the cycling of
matter and flow of energy among organisms in an ecosystem.
• HS-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular
respiration in the cycling of carbon among the biosphere, atmosphere,
hydrosphere, and geosphere.
• HS-LS2-6. Evaluate the 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-LS4-3. Apply concepts of statistics and probability to support explanations that
organisms with an advantageous heritable trait tend to increase in proportion to
organisms lacking this trait.
• HS-ESS2-4. Use a model to describe how variations in the flow of energy into and
out of Earth’s systems result in changes in climate.
• HS-ESS2-6. Develop a quantitative model to describe the cycling of carbon among
the hydrosphere, atmosphere, geosphere, and biosphere.
• 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.
• HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of
human activities on natural systems.
High School Engineering Design
• HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative
criteria and constraints for solutions that account for societal needs and wants.
• HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down
into smaller, more manageable problems that can be solved through engineering.
• HS-ETS1-3. Evaluate a solution to a complex real-world problem based on
prioritized criteria and trade-offs that account for a range of constraints, including
cost, safety, reliability, and aesthetics, as well as possible social, cultural, and
environmental impacts.
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HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions
to a complex real-world problem with numerous criteria and constraints on
interactions within and between systems relevant to the problem.

