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The History of Planet Earth:
Quick Changes to Land
Slow Changes to Land

The History of Planet Earth:
Rock Patterns

The Universe and its Stars:
Patterns in Space

Earth & the Solar System:
Seasonal Patterns

Types of Interactions:
Electric and Magnetic Forces

Forces and Motion:
Objects and Motion

Energy in Chemical
Processes in Everyday Life:
Energy Transfer

Energy in Chemical
Processes in Everyday Life:
Chemical Processes

Relationship Between 
Energy and Forces:
Energy and Collision

Conservation of Energy
and Energy Transfer:
Transfer of Energy in Collision
Energy & Electric Currents*

De�nitions of Energy:
Energy and Speed

Natural Hazards:
Natural Hazard Predictions

Natural Resources:
Human Dependence on
  Natural Resources

Types of Interactions:
Electromagnetic Forces
Gravitational Forces
Force Fields

Forces and Motion:
Newton’s 3rd Law of Motion*
Changes in Motion, Force, 
  and Direction

Forces and Motion:
Newton’s 2nd Law of Motion
Momentum
Conservation of Momentum*

Energy in Chemical
Processes in Everyday Life:
Energy Applications*

Conservation of Energy
and Energy Transfer:
Conservation of Energy
Energy Transfer in Therm. Proc.

Relationship Between
Energy and Forces:
Electromagnetic Interactions

De�nitions of Energy:
De�ning Energy
Macro / Micro Views of Energy

Natural Hazards:
Processes and Impacts of
  Natural Hazards

Hum. Impacts on Earth Sys.:
Human Footprint
Reducing Human Footprint

Forces and Motion:
Pushes and Pulls
Speed and Direction*

Conservation of Energy
and Energy Transfer:
Energy from the Sun

Inheritance of Traits:
Animal Trait Inherit. & Variat.
Plant Trait Inherit. & Variat.

Inheritance of Traits:
Inheritance and Variation 
  of Traits
Environmental Traits

Biodiversity and Humans:
Diversity of Living Things

Growth and Development
of Organisms:
Protecting the Young

Information Processing:
Animal Survival
Plant Survival

Structure and Function:
Parts of Animals
Parts of Plants

Information Processing:
Sense Receptors

Structure and Function:
Plant and Animal Parts

Cycle of Matter and Energy
Transfer in Ecosystems:
Matter Cycles

Interdep. Relationships
in Ecosystems:
Food Webs
Basic Needs
Ecosystems

Adaptation:
Adaptations

Natural Selection:
Survival of the Fittest

Evidence of Common
Ancestry and Diversity:
Plants and Animal Extinction
Fossils

Biodiversity and Humans:
Environmental Changes
  and E�ects

Growth and Development
of Organisms:
Cell Division

Structure and Function
Cell Functions
System Interactions
Feedback  Mechanisms

Growth and Development
of Organisms:
Reprod. in Plants and Animals
Growth of Plants

Structure and Function:
What are Cells?
Anatomy of a Cell
Bodies and Systems

Information Processing:
Sensory Receptors

Org. for Matter and Energy
Flow in Organisms:
Intro. to Photosynthesis
Energy Flow in Organisms

Cycle of Matter and Energy
Transfer in Ecocsystems:
Matter & Energy in 
  Food Webs

Interdep. Relationships
in Ecosystems:
Organism Interactions in Eco.
Competition in Ecoystems
Predation in Ecosystems

Biodiversity and Humans:
Changes in Biodiversity*

Ecosystem Dynamics,
Functioning, & Resilience:
Dynamic Nature of Eco.
Ecosystem Biodiversity*

Org. for Matter and Energy
Flow in Organisms:
Animal Needs
Plant Needs

Growth and Development
of Organisms:
Life Cycles

Org. for Matter and Energy
Flow in Organisms:
Plant Structures

Interdep. Relationships
in Ecosystems:
What Plants Need
Animal / Plant Dependence*

Ecosystem Dynamics,
Functioning, & Resilience:
Env. Changes and E�ects

Social Interactions and
Group Behavior:
Social and Group Behavior

Hum. Impacts on Earth Sys.:
Organisms’ Impact on Env.

Natural Resources:
Habitats
Uses of Natural Resources

Natural Hazards:
Weather Hazards*

Natural Resources:
Renewable & Non-Renewable
  Resources

Natural Hazards:
Natural Processes*

Hum Impacts on Earth Sys.:
Responsible Mgmt. of
  Natural Resources
Human Activities & Nat. Sys.*

Global Climate Change:
Global and Regional Climate
Ocean, Atmosphere, and
  Biosphere Interactions

Natural Resources:
Human Actvity & Natural 
  Resources
Energy and Mineral Res.*

Natural Hazards:
Natural Hazards

The Universe and Its Stars:
The Sun
The Stars
The Big Bang Theory
The Formation of ElementsThe History of Planet Earth:

Earth’s Formation
Earth’s Early History

Earth & the Solar System:
Kepler’s Laws

The Universe and Its Stars:
Patterns of Motion
The Universe

The History of Planet Earth:
Geologic History of Earth

Earth & the Solar System:
The Solar System
Earth, Sun, and Moon Sys.
Formation of the Solar Sys.

Earth & the Solar System:
Earth’s Rotation
Objects in the Sky

The Universe and its Stars:
Observing the Stars

Ecosystem Dynamics,
Functioning, & Resilience:
Succession
Human Impact on the Env.*

Cycle of Matter and Energy
Transfer in Ecocsystems:
Bioenergetics
Transfer of Energy in Eco.
The Carbon Cycle

Social Interactions and
Group Behavior:
Animal Behavior

Interdep. Relationships
in Ecosystems:
Interdependent Relationships
  in Ecosystems

Org. for Matter and Energy
Flow in Organisms:
Photosynthesis
Synthesis of Macromolecules
Cellular Respiration

Natural Selection:
Natural Selection

Evidence of Common
Ancestry and Diversity:
Evidence of Common
  Ancestry

Adaptation:
Evolution
Env. In�uences on Adaptation
Extinction

Biodiversity and Humans:
Human Impacts on
  Biodiversity*

Plate Tect. & Large-Scale
System Interactions:
Mapping our World

Earth’s Materials & Syst.:
E�ects of Wind & Water*

The Roles of Water in Earth’s
Surface Processes:
Forms of Water on Earth

Plate Tect. & Large-Scale
System Interactions:
Plate Tectonics

Earth’s Materials & Syst.:
Water Weathering

Biogeology:
Plants’ E�ects on Regions

Hum. Impact on Earth Sys.:
Organisms’ Impact Env.
Reducing Human Impact*

Biogeology:
Organisms’  Impact on Env.

Weather and Climate:
Weather Conditions
Measurement of Weather

The Roles of Water in Earth’s
Surface Processes:
Water Sources     

Earth’s Materials & Syst .:
Earth’s Systems
Earth’s Systems Interactions

The Roles of Water in Earth’s
Surface Processes:
The Water Cycle
Water in the Atmosphere
Water on Earth
Weathering and Erosion    

Weather and Climate:
In�uences on W & C
Predicting the Weather
Ocean’s In�uence on W & C

Plate Tect. & Large-Scale
System Interactions:
Maps of Ancient Lands 

Earth’s Materials & Syst.:
Earth Materials
Geoscience Processes

The History of Planet Earth:
Sea�oor Spreading

Weather and Climate:
Foundat. of Global Climate
Biogeochemical Cycles
Rising CO2 Concentrations*  

The Roles of Water in Earth’s
Surface Processes:
Properties of Water

Plate Tect. & Large-Scale
System Interactions:
Plate Tectonics and Earth’s
  Features 

Earth’s Materials & Syst.:
Earth’s Feedback System
Modeling Earth’s Interior
Changes in Climate

Biogeology:
Earth’s Surface and Life

Weather and Climate:
Weather and Climate

Human Impacts on Earth:
Changes to Earth’s Environ.*
Consumption of Natural
  Resources*

Global Climate Change:
Human Activities and
  Global Climate Change

Relationship Between 
Energy and Forces:
Energy Transfer b/w Objs. Conservation of Energy

and Energy Transfer:
Energy Transfer in Motion
Energy Transfer in Temp.
Energy Transfer Optimization*De�nitions of Energy:

Kinetic Energy
Potential Energy
Thermal Energy Transfer*

Growth and Develop. of
Organisms:
Reproduction and Variation

AA

aaAa

Aa Variation of Traits:
Genetic Variation
Mutations

Inheritace of Traits:
Genes and Gene Mutations
Inheritance

AA

aaAa

Aa
Variation of Traits:
Variation of Traits
Genetics

Inheritance of Traits:
Inheritance of Traits

Adaptation:
Adaptation by Natural
  Selection

Natural Selection:
Natural Select. & Populations
Arti�cal Selection

Evidence of Common
Ancestry and Diversity:
Fossil Record
Evol. History & Relationships
Embryonic Development

Chemical Reactions:
Mixtures

Struct. & Prop. of Matter:
Matter is Everywhere
Matter Changing States
Properties of Matter

Chemical Reactions:
Changes from Heat

Struct. & Prop. of Matter:
Prop. and States of Matter
Purposes of Properties
Building Blocks of Matter

Nuclear Processes:
Intro to Fusion

Struct. and Prop. of Matter:
Structure of Matter
Chem. Prop. & Interactions
Changes in Energy on the
  Molecular Level

Chemical Reactions:
Char. of Chem. Reactions
Energy in Chem. Reactions*
Modeling Conservation
  of Matter

De�nitions of Energy:
Heat and Matter

Struct. and Prop. of Matter:
Atomic Structure & Bonding
Periodic Table and Trends
Intermolecular Forces
Modeling Conserv. of Energy

Chemical Reactions:
Reaction Rates
Chemical Equilibrium*
Conservation of Matter 

Nuclear Processes:
Fission, Fusion, and
  Radioactive Decay

Electromagnetic Radiation:
Behavior of Light

Info. Tech. & Instrument.:
Communication

Wave Properties:
Sound

Electromagnetic Radiation:
Light Re�ection

Info. Tech. & Instrument.:
Information Technologies*

Wave Properties:
Motion of Waves
Wavelength and Amplitude

Info. Tech. & Ins trument.:
Digital vs. Analog Signals

Electromagnetic Radiation:
Properties of Visible Light 
Modeling EM Waves

Wave Properties:
Intro. to Properties of Waves
Modeling Waves through
  Various Mediums

Types of Interactions:
Gravity

Types of Interactions:
Newton’s Law of Gravitation
Electric Currents / Mag. Fields
In�uences of Molec. Struct.

Info. Tech. & Instrument.:
Wave Interactions and Tech.

Electromagnetic Radiation:
Waves vs. Particle Model
Wave Interactions in Matter

Wave Properties:
Properties of Waves
Digital Trans. and Storage
Electromagnetic Waves
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Earth and Human
Activity

Motion and Stability:
Forces and Interactions

Energy

Earth’s Systems

Earth’s Place in
the Universe

Biological Evolution:  
Unity and Diversity

Ecosystems:  Interactions, Energy, 
and Dynamic Relationships in

Ecosystems

Heredity:  Inheritance
and Variation of Traits

From Molecules to Organisms:
Structure and Processes

CH2OH

OH

OH

OHHO

O

Matters and Its Interactions

Waves and their Applications
in Technologies for Information

Transfer

Patterns Cause and E�ect Scale, Proportion,
and Quantity

Systems and
System Models

Energy and
Matter

Structure and
Function

Stability and
Change View All

ALL

Natural Hazards:
Natural Hazard Predictions

Interdep. Relationships
in Ecosystems:
Predation in Ecosystems

The History of Planet Earth:
Earth’s Formation

The Universe and Its Stars:
Patterns of Motion

Earth & the Solar System:
Earth, Sun, and Moon Sys.

Natural Selection:
Natural Selection

Evidence of Common
Ancestry and Diversity:
Evidence of Common
  Ancestry

Plate Tect. & Large-Scale
System Interactions:
Maps of Ancient Lands 

The History of Planet Earth:
Sea�oor Spreading

Earth’s Materials & Syst.:
Modeling Earth’s Interior

Evidence of Common
Ancestry and Diversity:
Fossil Record
Evol. History & Relationships
Embryonic Development

Struct. and Prop. of Matter:
Chem. Prop. & Interactions

Chemical Reactions:
Char. of Chem. Reactions

Struct. and Prop. of Matter:
Atomic Structure & Bonding
Periodic Table and Trends
Intermolecular Forces

Chemical Reactions:
Reaction Rates
Conservation of Matter 

Wave Properties:
Intro. to Properties of Waves

Types of Interactions:
Newton’s Law of Gravitation
Electric Currents / Mag. Fields

Natural Resources:
Human Dependence on
  Natural Resources

Types of Interactions:
Force Fields

Conservation of Energy
and Energy Transfer:
Conservation of Energy

Relationship Between
Energy and Forces:
Electromagnetic Interactions

Growth and Development
of Organisms:
Reprod. in Plants and Animals
Growth of Plants

Structure and Function:
What are Cells?
Anatomy of a Cell
Bodies and Systems

Information Processing:
Sensory Receptors

Interdep. Relationships
in Ecosystems:
Organism Interactions in Eco.
Competition in Ecoystems

Natural Resources:
Human Actvity & Natural 
  Resources

Natural Hazards:
Natural Hazards

The Universe and Its Stars:
The Big Bang Theory

The History of Planet Earth:
Earth’s Formation

Ecosystem Dynamics,
Functioning, & Resilience:
Human Impact on the Env.*

Social Interactions and
Group Behavior:
Animal Behavior

Natural Selection:
Natural Selection

Adaptation:
Evolution
Env. In�uences on Adaptation
Extinction

The Role of Water in Earth’s
Surface Processes:
Water in the Atmosphere   

Weather and Climate:
Prediciting the Weather

Weather and Climate:
Foundat. of Global Climate
Biogeochemical Cycles
Rising CO2 Concentrations*  

The Role of Water in Earth’s
Surface Processes:
Properties of Water

Earth’s Materials & Syst.:
Changes in Climate

Human Impacts on Earth:
Changes to Earth’s Environ.
Consumption of Natural
  Resources

Growth and Develop. of
Organisms:
Reproduction and Variation

AA

aaAa

Aa Variation of Traits:
Genetic Variation

Inheritace of Traits:
Inheritance

AA

aaAa

Aa
Variation of Traits:
Variation of Traits
Genetics

Inheritance of Traits:
Inheritance of Traits

Adaptation:
Adaptation by Natural
  Selection

Natural S election:
Natural Select. & Populations
Artifcial Selection

Struct. and Prop. of Matter:
Changes in Energy on the
  Molecular Level

De�nitions of Energy:
Heat and Matter

Electromagnetic Radiation:
Modeling EM Waves

Info. Tech. & Ins trument.:
Wave Interactions and Tech.

Electromagnetic Radiation:
Wave Interactions in Matter

Wave Properties:
Properties of Waves

Structure and Function:
What are Cells?

The Universe and Its Stars:
The Sun

Earth & the Solar System:
Kepler’s Laws

The History of Planet Earth:
Geologic History of Earth

Earth & the Solar System:
The Solar System

Ecosystem Dynamics,
Functioning, & Resilience:
Succession

Interdep. Relationships
in Ecosystems:
Interdependent Relationships
  in Ecosystems

The Role of Water in Earth’s
Surface Processes:
Weathering and Erosion    

Earth’s Materials & Syst.:
Geoscience Processes

Conservation of Energy
and Energy Transfer:
Energy Transfer in Temp.

De�nitions of Energy:
Kinetic Energy
Thermal Energy Transfer*

AA

aaAa

Aa Variation of Traits:
Genetics

Struct. and Prop. of Matter:
Structure of Matter

Types of Interactions:
Gravitational Forces

Forces and Motion:
Newton’s 3rd Law of Motion

Forces and Motion:
Momentum
Conservation of Momentum*

Energy in Chemical
Processes in Everyday Life:
Energy Applications*

Conservation of Energy
and Energy Transfer:
Conservation of Energy
Transfer in Thermal Process

De�nitions of Energy:
De�ning Energy

Growth and Development
of Organisms:
Cell Division

Structure and Function
System Interactions

Structure and Function:
Bodies and Systems

Global Climate Change:
Ocean, Atmosphere, and
  Biosphere interactions

The Universe and Its Stars:
The Universe

Earth & the Solar System:
The Solar System
Formation of the Solar Sys.

Cycle of Matter and Energy
Transfer in Ecocsystems:
The Carbon Cycle

The Role of Water in Earth’s
Surface Processes:
Water on Earth 

Weather and Climate:
In�uences on W & C
Ocean  In�uence on W & C

Earth’s Materials & Syst.:
Modeling Earth’s Interior

Relationship Between 
Energy and Forces:
Energy Transfer B/W Objs.

De�nitions of Energy:
Potential Energy

Electromagnetic Radiation:
Waves vs. Particle Model

Wave Properties:
Electromagnetic Waves

The History of Planet Earth:
Sea�oor Spreading

Energy in Chemical
Processes in Everyday Life:
Energy Applications*

De�nitions of Energy:
De�ning Energy
Macro / Micro Views of Energy

Growth and Development
of Organisms:
Cell Division

Structure and Function
Cell Functions
System Interactions
Feedback  Mechanisms

Org. for Matter and Energy
Flow in Organisms:
Intro. to Photosynthesis
Energy Flow in Organisms

Cycle of Matter and Energy
Transfer in Ecocsystems:
Matter & Energy in Food Webs

The Universe and Its Stars:
The Stars
The Big Bang Theory
The Formation of Elements

Cycle of Matter and Energy
Transfer in Ecocsystems:
Bioenergetics
Transfer of Energy in Eco.

Org. for Matter and Energy
Flow in Organisms:
Photosynthesis
Synthesis of Macromolecules
Cellular Respiration

The Role of Water in Earth’s
Surface Processes:
The Water Cycle

Weather and Climate:
Foundat. of Global Climate
Biogeochemical Cycles
Rising CO2 Concentrations*  

Plate Tect. & Large-Scale
System Interactions:
Plate Tectonics and Earth’s
  Features 

Earth’s Materials & Syst.:
Modeling Earth’s Interior
Changes in Climate

Conservation of Energy
and Energy Transfer:
Energy Transfer in Motion
Energy Transfer Optimization*

De�nitions of Energy:
Thermal Energy Transfer*

Chemical Reactions:
Char. of Chem. Reactions
Energy in Chem. Reactions*
Modeling Conservation
  of Matter

Struct. and Prop. of Matter:
Modeling Conserv. of Energy

Chemical Reactions:
Reaction Rates
Conservation of Matter 

Nuclear Processes:
Fission, Fusion, and
  Radioactive Decay

Structure and Function
Cell Functions
System Interactions
Feedback  Mechanisms

Structure and Function:
What are Cells?
Anatomy of a Cell
Bodies and Systems

The Universe and Its Stars:
The Sun
The Stars
The Big Bang Theory
The Formation of Elements

The Role of Water in Earth’s
Surface Processes:
Properties of Water

AA

aaAa

Aa Variation of Traits:
Genetic Variation
Mutations

Inheritace of Traits:
Genes and Gene Mutations
Inheritance

Struct. and Prop. of Matter:
Structure of Matter
Chem. Prop. & Interactions
Changes in Energy on the
  Molecular Level

Chemical Reactions:
Char. of Chem. Reactions
Modeling Conservation
  of Matter
Energy in Chem. Reactions

Info. Tech. & Ins trument.:
Digital vs. Analog Signals

Electromagnetic Radiation:
Properties of Visible Light 
Modeling EM Waves

Wave Properties:
Intro. to Properties of Waves
Modeling Waves through
  Various Mediums

Types of Interactions:
Newton’s Law of Gravitation
Electric Currents / Mag. Fields
In�uences of Molecu. Struct.

Structure and Function
Cell Functions

Structure and Function:
Anatomy of a Cell

The Universe and Its Stars:
The Stars

The Role of Water in Earth’s
Surface Processes:
Properties of Water

AA

aaAa

Aa Variation of Traits:
Genetic Variation

Inheritace of Traits:
Genes and Gene Mutations

Struct. and Prop. of Matter:
Chem. Prop. & Interactions

Chemical Reactions:
Energy in Chem. Reactions*

Info. Tech. & Ins trument.:
Digital vs. Analog Signals

Electromagnetic Radiation:
Properties of Visible Light 
Modeling EM Waves

Wave Properties:
Modeling Waves through
  Various Mediums

Types of Interactions:
In�uences of Molecu. Struct.

Forces and Motion:
Changes in Motion, Force, 
  and Direction

Structure and Function
Feedback  Mechanisms

Ecosystem Dynamics,
Functioning, & Resilience:
Dynamic Nature of Eco.
Ecosystem Biodiversity*

Hum Impacts on Earth Sys.:
Responisble Mgmt. of
  Natural Resources
Human Activities & Nat. Sys.*

Global Climate Change:
Global and Regional Climate

The History of Planet Earth:
Earth’s Early History

Earth & the Solar System:
The Solar System

Ecosystem Dynamics,
Functioning, & Resilience:
Succession
Human Impact on the Env.*

Earth’s Materials & Syst.:
Earth Materials

Weather and Climate:
Foundat. of Global Climate
Biogeochemical Cycles 

Plate Tect. & Large-Scale
System Interactions:
Plate Tectonics and Earth’s
  Features 

Earth’s Materials & Syst.:
Earth’s System Feedback
Modeling Earth’s Interior

Biogeology:
Earth’s Surface and Life

Global Climate Change:
Human Activities and
  Global Climate Change

Chemical Reactions:
Chemical Equilibrium*

Wave Properties:
Digital Trans. and Storage

Biodiversity and Humans:
Changes in Biodiversity*

Component Idea
Module
Module *

Component Ideas (Aligned to Framework for K-12 Science Ed. and NGSS DCI Standards)

(asterisk) indicates engineering is embeded in performance expectation
Each module is aligned to the NGSS Disciplinary Core Idea using the IDEA model

ETS3.C:  Optiming the Design SolutionETS2.B:  Developing Possible SolutionsETS1.A:  De�ning and Delimiting Engineering Problems
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