
Next Generation Science Standards 
Grades k-12 
 
	
Kindergarten	
Students	who	demonstrate	understanding	can:		
K-LS1-1.	
	 	
Use	observations	to	describe	patterns	of	what	plants	and	animals	(including	
humans)	need	to	survive.	[Clarification	Statement:	Examples	of	patterns	could	
include	that	animals	need	to	take	in	food	but	plants	do	not;	the	different	kinds	of	
food	needed	by	different	types	of	animals;	the	requirement	of	plants	to	have	light;	
and,	that	all	living	things	need	water.]	

	

Grade	2	Ecosystems: Interactions, Energy, and Dynamics  

LS2.A:	Interdependent	Relationships	in	Ecosystems	 

 
 
3.Inheritance and Variation of Traits: Life Cycles and Traits 
 
LS1.B: Growth and Development of Organisms 
§ Reproduction is essential to the continued existence of every kind of 
organism. Plants and animals have unique and diverse life cycles. (3-LS1-1) 
LS3.A: Inheritance of Traits 
§ Many characteristics of organisms are inherited from their parents. (3-LS3-1) 
§ Other characteristics result from individuals’ interactions with the 
environment, which can range from diet to learning. Many characteristics involve 
both inheritance and environment. (3- LS3-2) 
LS3.B: Variation of Traits 
§ Different organisms vary in how they look and function because they have 
different inherited information. (3-LS3-1) 
 
3.Interdependent Relationships in Ecosystems 
LS4.D: Biodiversity and Humans 
§ Populations live in a variety of habitats, and change in those habitats affects 
the organisms living there. (3-LS4-4) 
 
 
 
 



4.Energy 
 
ESS3.A: Natural Resources 
§ Energy and fuels that humans use are derived from natural sources, and their 
use affects the environment in multiple ways. Some resources are renewable 
over time, and others are not. 
 
4.Structure, Function, and Information Processing 
 
LS1.A: Structure and Function 
§ Plants and animals have both internal and external structures that serve 
various functions in growth, survival, behavior, and reproduction. (4-LS1-1) 
LS1.D: Information Processing 
§ Different sense receptors are specialized for particular kinds of information, 
which may be then processed by the animal’s brain. Animals are able to use their 
perceptions and memories to guide their actions. (4-LS1-2) 
 
4.Earth’s Systems: Processes that Shape the Earth 
ESS2.E: Biogeology 
§ Living things affect the physical characteristics of their regions. (4- ESS2-1) 
 
 
5.Matter and Energy in Organisms and Ecosystems 
 
Science Models, Laws, Mechanisms, and Theories Explain Natural 
Phenomena 
§ Science explanations describe the mechanisms for natural events. (5-LS2-1) 
§ The energy released [from] food was once energy from the sun that was 
captured by plants in the chemical process that forms plant matter (from air and 
water). (5-PS3-1) 
 
LS1.C: Organization for Matter and Energy Flow in Organisms 
§ Food provides animals with the materials they need for body repair and 
growth and the energy they need to maintain body warmth and for motion. 
(secondary to 5-PS3-1) 
§ Plants acquire their material for growth chiefly from air and water. (5-LS1-1) 
 
LS2.A: Interdependent Relationships in Ecosystems 
§ The food of almost any kind of animal can be traced back to plants. 
Organisms are related in food webs in which some animals eat plants for food 
and other animals eat the animals that eat plants. Some organisms, such as 
fungi and bacteria, break down dead organisms (both plants or plants parts and 
animals) and therefore operate as “decomposers.” Decomposition eventually 
restores (recycles) some materials back to the soil. Organisms can survive only in 



environments in which their particular needs are met. A healthy ecosystem is one 
in which multiple species of different types are each able to meet their needs in a 
relatively stable web of life. Newly introduced species can damage the balance of 
an ecosystem. (5-LS2-1) 
 
LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 
§ Matter cycles between the air and soil and among plants, animals, and 
microbes as these organisms live and die. Organisms obtain gases, and water, 
from the environment, and release waste matter (gas, liquid, or solid) back into 
the environment. (5-LS2-1) 
 
5.Earth’s Systems 
 
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) 
 
 
 
 
Middle School 
 
MS.Structure, Function, and Information Processing 
LS1.A: Structure and Function 
In multicellular organisms, the body is a system of multiple interacting 
subsystems. These subsystems are groups of cells that work together to form 
tissues and organs that are specialized for particular body functions. (MS-LS1-3) 
LS1.D: Information Processing 
§ Each sense receptor responds to different inputs (electromagnetic, 
mechanical, chemical), transmitting them as signals that travel along nerve cells 
to the brain. The signals are then processed in the brain, resulting in immediate 
behaviors or memories. (MS-LS1- 8) 
 
MS.Growth, Development, and Reproduction of Organisms 
LS1.B: Growth and Development of Organisms 
§ Organisms reproduce, either sexually or asexually, and transfer their genetic 
information to their offspring. (secondary to MS-LS3-2) 
 
§ Plants reproduce in a variety of ways, sometimes depending on animal 
behavior and specialized features for reproduction. (MS-LS1-4) 
LS3.A: Inheritance of Traits 
 



§ Variations of inherited traits between parent and offspring arise from genetic 
differences that result from the subset of chromosomes (and therefore genes) 
inherited. (MS-LS3-2) 
 
MS.Matter and Energy in Organisms and Ecosystems 
LS1.C: Organization for Matter and Energy Flow in Organisms 
§ Plants, algae (including phytoplankton), and many microorganisms use the 
energy from light to make sugars (food) from carbon dioxide from the 
atmosphere and water through the process of photosynthesis, which also 
releases oxygen. These sugars can be used immediately or stored for growth or 
later use. (MS-LS1-6) 
§ Within individual organisms, food moves through a series of chemical 
reactions in which it is broken down and rearranged to form new molecules, to 
support growth, or to release energy. (MS-LS1-7) 
 
MS.Interdependent Relationships in Ecosystems 
LS4.D: Biodiversity and Humans 
§ Changes in biodiversity can influence humans’ resources, such as food, 
energy, and medicines, as well as ecosystem services that humans rely on—for 
example, water purification and recycling. (secondary to MS-LS2-5) 
 
 
 
MS.Earth’s Systems 
ESS3.A: Natural Resources 
§ Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many 
different resources. Minerals, fresh water, and biosphere resources are limited, 
and many are not renewable or replaceable over human lifetimes. These 
resources are distributed unevenly around the planet as a result of past geologic 
processes. (MS-ESS3-1) 
 
 
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) 
§ 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. (MS- ESS3-3),(MS-ESS3-4) 
 
 
 
 



High School 
 
HS.Matter and Energy in Organisms and Ecosystems 
 
LS1.C: Organization for Matter and Energy Flow in Organisms 
§ The process of photosynthesis converts light energy to stored chemical 
energy by converting carbon dioxide plus water into sugars plus released 
oxygen. (HS-LS1-5) 
§ As matter and energy flow through different organizational levels of living 
systems, chemical elements are recombined in different ways to form different 
products. (HS-LS1-6),(HS-LS1- 7) 
LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 
§ Photosynthesis and cellular respiration (including anaerobic processes) 
provide most of the energy for life processes. (HS- LS2-3) 
PS3.D: Energy in Chemical Processes 
§ The main way that solar energy is captured and stored on Earth is through 
the complex chemical process known as photosynthesis. (secondary to HS-LS2-
5) 
 
HS.Structure and Properties of Matter 
 
PS1.A: Structure and Properties of Matter 
§ The periodic table orders elements horizontally by the number of protons in 
the atom’s nucleus and places those with similar chemical properties in columns. 
The repeating patterns of this table reflect patterns of outer electron states. (HS-
PS1-1) 
 
HS.Inheritance and Variation of Traits 
 
LS1.A: Structure and Function 
§ All cells contain genetic information in the form of DNA molecules. Genes are 
regions in the DNA that contain the instructions that code for the formation of 
proteins. (secondary to HS-LS3-1) (Note: This Disciplinary Core Idea is also 
addressed by HS-LS1-1.) 
LS1.B: Growth and Development of Organisms 
§ In multicellular organisms individual cells grow and then div ide via a process 
called mitosis, thereby allowing the organism to grow . The organism begins as a 
single cell (fertilized egg) that div ides successively to produce many cells, with 
each parent cell passing identical genetic material (two variants of each 
chromosome pair) to both daughter cells. Cellular 
division and differentiation produce and maintain a complex organism, composed 
of systems of tissues and organs that work together to meet the needs of the 
whole organism. (HS-LS1-4) 
 



LS3.A: Inheritance of Traits 
§Each chromosome consists of a single very long DNA molecule, and each gene 
on the chromosome is a particular segment of that DNA . The instructions for 
forming species’ characteristics are carried in DNA . All cells in an organism have 
the same genetic content, but the genes used (expressed) by the cell may be 
regulated in different way s. Not all D N A codes for a protein; some segments of 
DNA are involved in regulatory or structural functions, and some have no as-yet 
known function. (HS-LS3-1) 
 
HS.Earth’s Systems 
 
ESS2.D: Weather and Climate 
§ Changes in the atmosphere due to human activity have increased carbon 
dioxide concentrations and thus affect climate. (HS-ESS2-6) 
 
HS.Human Sustainability 
 
ESS3.C: Human Impacts on Earth Systems 
§ The sustainability of human societies and the biodiversity that supports them 
requires responsible management of natural resources. (HS-ESS3-3) 
§ Scientists and engineers can make major contributions by developing 
technologies that produce less pollution and waste and that preclude ecosystem 
degradation. (HS-ESS3-4) 


