
Kindergarten
Unit Outlines



Grade K, Unit 1 Outline: Plant and Animal Needs

In this unit, students learn about and explore the basic needs of all living things, including animals and plants. Students begin by thinking 
about how humans help meet the basic needs of pets. Students analyze the needs of all kinds of animals, from pets to familiar animals found in 
their local environments to more exotic animals that live far away. They also make observations about how animals’ habitats meet their needs 
and how animals live in places that can meet each of their needs. Students uncover the basic needs of plants as they investigate the cause of a 
droopy plant. They think about and discover what plants need to survive, how the environments in which they live meet their needs, and what 
happens when basic needs are not met. Students view videos, images, and simulations and also conduct hands-on investigations to explore 
the needs of animals and plants. At the conclusion of the unit, students design a habitat that meets the needs of specific living things.

Unit Storyline

Unit Project Preview: Needs of Living Things

Students will begin to think about the needs of all living things and how their needs are met by the habitat in which they live.

Students will acquire knowledge of the basic needs of all organisms and discover the 
commonalities and differences between animal and plant needs. Students should begin 
to ask questions about how to care for animals and plants.

Anchor Phenomena: New Puppy

Concepts

1.1 Animal Needs 1.2 Plant Needs



Investigative Phenomena
1.1 Needs of Living Things

In this activity, students use media to 
obtain scientific information about 

the needs of living things. 

In this activity, students ask questions 
based on observations of media 

and their own experiences in order 
to solve a mystery of why one plant 

looks healthy and the other plant not 
healthy.

Unit Performance Assessment (CAST-Like): Needs of Living Things

Students will design and create a wet or dry habitat. Then they will choose the living things that can have their needs met by that 
habitat.

Optional Project Based Learning Pathway

Soaking Up the Sunshine: Students will gain an understanding of the sun as a source of energy. They will investigate how the sun’s energy inter-
acts with different materials. Students will build a home for a class pet that allows for the transfer of the most sunlight into the habitat.

1.2 Healthy Plants



Grade K, Unit 2 Outline: Living Things and the    
Environment

In this unit, students explore the how living things, including humans, change the environment when they use resources to meet their needs. They discover 
how such changes affect other living things in the environment and explore how humans can protect the environment. Students begin by thinking about how 
plants, animals, and humans use resources. They fi nd that they use natural resources as well, and understand that some natural resources are renewable, 
while others are not. Throughout the unit, they use their observational skills to analyze the causes and effects of living things changing their environment to 
meet their needs. They build upon their understanding by reading about real-life problems and their solutions. Students view videos and images to explore 
various resources and ways of minimizing the impacts of human resource use. They conduct hands-on investigations to model resource use by animals and 
humans, and develop solutions to reduce the human component. At the conclusion of the unit, students conduct a hands-on engineering activity and design 
a solution to reduce plastic bottle waste. They also decide how to test their design and analyze how well it worked, before thinking about ways to improve it.

Unit Storyline

Unit Project Preview: Protecting the Environment

Students will identify how their use of an object affects the environment, and propose a solution to reduce their impact.

Students will learn about how plants and animals, including humans, change their envi-
ronment. They will also learn about how we can help protect the environment we live in.

Anchor Phenomena: Need for Urban Gardens

Concepts

2.1 Living Things Affect the Environment 2.2 Using Natural Resources 2.3 Helping the Environment



Investigative Phenomena
2.1 Prairie Dogs and Burrowing Owls

In this activity, students watch a video 
to see how two burrowing animals 
change their environment to meet 

their needs, and list other living 
things that might also do the same.

In this activity, students begin ex-
ploring the objects they use and ask 
questions about where these objects 

come from.

In this activity, students ask questions 
about garbage, count garbage to 

determine how much is thrown away, 
and observe various types of trash.

Unit Performance Assessment (CAST-Like): Protecting the Environment

Students will propose a solution that reduces their impact on the environment. They will test their idea, and refi ne their model to solve the 
problem better. 

Optional Project Based Learning Pathway

Soaking Up the Sunshine: Students will gain an understanding of the sun as a source of energy. They will investigate how the sun’s energy inter-
acts with different materials. Students will build a home for a class pet that allows for the transfer of the most sunlight into the habitat.

2.2 Natural Resources 2.3 Garbage



Grade K, Unit 3 Outline: Plant and Animal Needs

In this unit, students explore weather patterns and learn about what weather changes they can observe in everyday life. Students begin by observing an 
image of a pending thunderstorm on a beach to activate thinking on how weather can change over time. Students observe children playing outside and 
make predictions about the type of weather in the image. Students investigate how the sun warms the earth and how shade helps protect objects in the sun. 
Throughout the unit, they hone their analysis skills by conducting hands-on investigations where they learn to measure temperatures with a thermometer 
and compare them. Students begin to think about the effect of sunlight on Earth and collect weather data over time. At the conclusion of the unit, students 
conduct a hands-on engineering activity and design a solution that protects a camper from both the hot sun and stormy weather. They then analyze how well 
their designs do this and think of ways to improve their ideas.

Unit Storyline

Unit Project Preview: A Sturdy Shelter

Students will begin to think about and sketch possible solutions to build a shelter that protects a camper from the hot sun and from severe weather.

Students will develop vocabulary to describe weather in its many forms such as can be 
seen in the Anchor Phenomenon image for the unit. Students should begin to share 
experiences and ask questions about weather changes and what we can do to protect 
ourselves and prepare for different types of weather.

Anchor Phenomena: Changing Weather

Concepts

3.1 Weather Patterns 3.2 Sunshine and Shade



Investigative Phenomena
3.1 Children Outside

In this activity, students will ask ques-
tions about weather after they make 
observations about weather condi-

tions.

In this activity, students reflect on the 
investigative phenomenon to make 

observations about how sunlight 
warms Earth’s surface.

Unit Performance Assessment (CAST-Like): A Sturdy Shelter

Students interpret a weather forecast and use their interpretations to create design specifications for a sturdy shelter that can withstand wind 
and rain. Students will plan, test, and analyze their model shelters.

Optional Project Based Learning Pathway

Soaking Up the Sunshine: Students will gain an understanding of the sun as a source of energy. They will investigate how the sun’s energy inter-
acts with different materials. Students will build a home for a class pet that allows for the transfer of the most sunlight into the habitat.

3.2 Sunny Days



Grade K, Unit 4 Outline: Motion and Change

In this unit, students explore pushes and pulls in order to understand how forces cause and change the motion of objects. Students begin by thinking about 
what causes motion of cars, trains, and boats. They learn that some things have internal energy to move themselves, while others, such as a skateboard 
travelling downhill, need a push or pull from an outside source of energy. Throughout the unit, they learn about how forces cause objects to move faster and 
slower, to stop, and to fall down. They build upon their understanding by reading about how living and nonliving things move, how gravity affects how things 
move, and how other forces can change the motion of objects. Students view videos and images, to understand what kinds of forces cause the motion of a 
bowling ball and bowling pins. They conduct hands-on investigations to observe how forces like gravity and friction can change motion. At the conclusion of 
the unit, students conduct a hands-on engineering activity and design a solution to move a heavy box up from a low place to a higher place. They analyze 
how well their design made moving the box easier, and think about ways they can improve their design.

Unit Storyline

Unit Project Preview: Investigating Motion

Students will begin to think about how a heavy object can be moved from a low place to a higher place.

Students will observe the motion of cars, trains, sleds, and boats depicted in the anchor 
phenomenon video for this unit. Students should begin to ask questions about the way 
things move and about how to change the motion of objects.

Anchor Phenomena: Cars, Trains and Boats

Concepts

4.1 Push and Pull 4.2 Controlling Motion



Investigative Phenomena
4.1 Skateboarding

In this activity, students reflect on 
investigative phenomenon (a video 
of a person skateboarding) to begin 
thinking about what causes motion.

In this activity, students will reflect on 
investigative phenomenon (an image 
of a bowling ball knocking down pins) 
to begin thinking about what causes 

changes in motion.

Unit Performance Assessment (CAST-Like): Investigating Motion

Students design a solution to move a heavy box from a low place to a higher place. They then test their idea, and refi ne their design to solve 
the problem better.

Optional Project Based Learning Pathway

Soaking Up the Sunshine: Students will gain an understanding of the sun as a source of energy. They will investigate how the sun’s energy inter-
acts with different materials. Students will build a home for a class pet that allows for the transfer of the most sunlight into the habitat.

4.2 A Moving Bowling Ball





Grade 1
Unit Outlines



Grade 1, Unit 1 Outline: Plant Shapes

In this unit, students explore the characteristics of plants and explain how the different parts of plants survive and reproduce. Students will first be introduced 
to the need for urban gardens to support healthy food options. They will make observations and collect data to describe different plants within a garden 
salad, and the function of each structure of plants. Students will investigate plants in different ecosystems and make evidence-based arguments about how 
structures of plants function to use needed resources from the environment. They will use their understanding of the basic needs of plants to plan and con-
duct investigations that test plant growth under different conditions to explain the growth of hydroponic plants. Students will then investigate how humans 
help plants grow. They will conduct engineering activities to analyze problems with growing plants and evaluate the best solutions. At the end of the unit, 
students return to the anchor phenomenon to design a food garden to grow a variety of plants that could be used in pizza toppings.

Unit Storyline

Unit Project Preview: Pizza Garden

Students start to think about the different plants used in a pizza that could be grown in an urban garden.

Students will learn about different types of plants and how they grow. Students will be 
able to use the information learned to design an urban garden to grow fresh food in a 
food desert (a place where people cannot find fresh food).

Anchor Phenomena: Need for Urban Gardens

Concepts

1.1 Plants for a Purpose 1.2 Growing Plants 1.3 Designing for Plants



Investigative Phenomena
1.1 Garden Salads

In this activity, students make obser-
vations of fruits and vegetables, then 
make predictions and ask questions 
about how the fruits and vegetables 

change over time.

In this activity, students ask questions 
based on observations to find more 
information about changes that take 

place as plants grow.

In this activity, students use images 
to make observations of plants, then 
communicate, in written form, rela-

tionships between various structures 
and their functions.

Unit Performance Assessment (CAST-Like): Pizza Garden

In this activity, students will design a food garden for a variety of plants that could be used as pizza toppings.

Optional Project Based Learning Pathway

Can You Grow a Pizza?: In this unit, students will take a deeper look into where their food comes from and how farms feed the world. Students 
will investigate the food they eat and trace it back to where the initial ingredients come from as well as how they are grown.

1.2 Hydroponic Plants 1.3 Creepers



Grade 1, Unit 2 Outline: Animal Sounds

In this unit, students investigate how sounds are made by animals and objects, and how students hear sounds. Students begin by thinking about how and 
why a wolf howls at the moon. First they consider a crying baby to help figure out that animals communicate using sound, and this communication can 
improve their chances of survival. Throughout the unit, students observe dogs and people to figure out how sounds are made. They build upon their un-
derstanding by reading about the ways that sounds are produced through vibrations. Students view videos and images to see the structures that produce 
sounds. They conduct hands-on investigations to observe how different types of sounds are made by vibrations. At the conclusion of the unit, students con-
duct a hands-on engineering activity and design a solution to make a device that allows them to communicate across the school playground. They analyze 
how well their design worked and think about ways they can improve their design.

Unit Storyline

Unit Project Preview: Making Noise

Students will begin to think about how they could make a device that would allow them to hear each other across the playground.

Students will investigate why wolves and other animals make noises. Students will learn 
and mimic how animals make and hear sound.

Anchor Phenomena: Wolf Howls

Concepts

2.1 Response to Sound 2.2 Animal Noises



Investigative Phenomena
2.1 A Baby’s Cry

In this activity, students use media to 
obtain information that will be useful 

in answering a scientific question 
about how parent and baby animals 

communicate with one another.

In this activity, students draw a simple 
model based on evidence in media to 
represent how animals make sounds.

Unit Performance Assessment (CAST-Like): Making Noise

In this activity, students will create a device that can be used to communicate across the school playground.

Optional Project Based Learning Pathway

Can You Grow a Pizza?: In this unit, students will take a deeper look into where their food comes from and how farms feed the world. Students 
will investigate the food they eat and trace it back to where the initial ingredients come from as well as how they are grown.

2.2 Dog Alarm



Grade 1, Unit 3 Outline: Shadows, Light, Motion in 
the Sky

In this unit, students explore the different sources of light. Students begin thinking about the effect of light on shadow puppets in preparation 
for creating their own performance. Throughout the unit, they dive deeper into the effects of light and what happens when light hits objects by 
first considering why it is so difficult to see in an underwater cave and later by investigating their own shadows. They build upon their under-
standing by reading about translucent, transparent, and opaque objects. Students view videos, images, and simulations and conduct hands-on 
investigations to better understand what properties make an object let light through or reflect light. In addition, students begin thinking about 
objects in the sky. They identify the sun and stars as sources of light and describe how the moon reflects light, making it visible.

Unit Storyline

Unit Project Preview: Experimenting with Shadows

Students will begin to think about how they can use shadows to tell stories.

Students will connect causes and effects of light and shadows such as those viewed in 
the shadow theatre depicted in the anchor phenomenon video for the unit. Students 
should begin to ask questions related to the causes of shadows and brainstorm possible 
ways that the appearance of shadows can be manipulated using light.

Anchor Phenomena: Making a Shadow Theatre

Concepts

3.1 Light Sources 3.2 Light in Action 3.3 Mapping Landforms 3.4 Moon on the Move



Investigative Phenomena
3.1 Seeing in a Cave

In this activity, students draw 
on personal experiences to ask 
questions about how objects in 
the dark can be seen only when 

illuminated.

In this activity, students ask ques-
tions about the causes of shad-
ows that can be answered by an 

investigation.

In this activity, students ask questions 
based on observations of media to 

find more information about the sun 
and the amount of daylight as well as 
identify additional questions that can 

be answered by investigation.

In this activity, students ask questions 
based on observations, both firsthand 

and from media, of the night sky 
to find more information about the 

natural world.

Unit Performance Assessment (CAST-Like): Experimenting with Shadows

Students will use what they have learned about changing the pathways of a beam of light to design and perform a shadow puppet play.

Optional Project Based Learning Pathway

Sunny Side Up: This unit examines deforestation caused by the need for inexpensive cooking fuel in developing countries and considers the use of solar energy as a sustain-
able alternative to wood for cooking. Students are asked to create a solar cooker using principles of absorption, reflection, and insulation to maximize thermal energy.

3.2 Shadows 3.3 Sun and Moon 3.4 The Night Sky





Grade 2
Unit Outlines



Grade 2, Unit 1 Outline: Landscape Shapes

In this unit, students explore the many landforms and bodies of water that cover Earth’s surface. They learn that maps are models of these features and discover that there are 
relationships between land and water that can be shown on maps. Students begin the unit observing above-average snowfall amounts in the California Sierra Nevada moun-
tains and a news story describing how the snowfall can improve drought conditions in California. Students observe and model the shapes that make up mountains and sand 
castles. Then they apply their newfound knowledge of land and water features to models in the form of maps and background settings used for landscapes in animations. 
Throughout the unit, they dive deeper and use their observational skills to analyze how maps show the relationships between land and water. They return to the anchor phe-
nomenon context of drought by reading about real-life situations showing why water is an important resource for all living things. Throughout the unit, students view videos, 
images, and simulations, and also conduct hands-on investigations to make their own maps of familiar places. At the conclusion of the unit, students design a storm water 
runoff capture system for their landscape to help an area experiencing drought conditions.

Unit Storyline

Unit Project Preview: Capturing Runoff from Landscapes

Students will begin to think about a design solution to capture and save water that can be used in a drought.

Did you know that a snow-covered mountain can affect the amount of water available to
communities many miles away? In this unit, you will examine the relationship of land and 
water. At the end of the unit, you will be able to use this information to design a storm 
water capture system as a solution for areas suffering from drought.

Anchor Phenomena: Storm Water Capture

Concepts

1.1 Local Landscapes 1.2 Mapping Landscapes 1.3 Land and Water Relationships



Investigative Phenomena
1.1 Landscapes

In this activity, students focus on 
asking questions about shapes in 

landscapes.

In this activity, students identify and 
describe shapes within a given area 

to ask questions about their observa-
tions.

In this activity, students will make 
observations about an image and ask 
questions about what happens when 

a water pattern changes.

Unit Performance Assessment (CAST-Like): Capturing Runoff from Landscapes

In this activity, students will develop a landscape and design a storm water runoff capture system for their landscape to help an area experienc-
ing drought conditions.

Optional Project Based Learning Pathway

To Get to the Other Side: Students explore the impact of community infrastructure on the environment. Students design a solution to give stu-
dents a safe path to school while also allowing salamanders to access what they need to survive.

1.2 Landscapes in Animation 1.3 Drought



Grade 2, Unit 2 Outline: Materials from the Land

In this unit, students explore different materials and discover that properties of materials often define how the materials are used. Students begin by thinking 
about the materials that the three little pigs used to build their houses. Throughout the unit they explore natural and human-made materials and investigate 
how these materials can be changed, and whether or not the changes can be reversed. They build upon their understanding by investigating various objects 
that are made with small parts that can be disassembled and reassembled to serve a different function. Students view ideas, images, and simulations, and 
also conduct hands-on investigations by first predicting how materials change. Students conduct hands-on engineering activities by first asking questions 
about designing solutions. At the conclusion of the unit, students take apart an object, observe how its parts work together, and design an object that per-
forms a similar function using recycled or reused materials.

Unit Storyline

Unit Project Preview: Choosing the Best Materials

Students will begin to think about an object they can design out of recycled or reused materials.

Students will learn about materials that shape our land, how different materials are de-
scribed, and what happens when you mix them, heat them, or cool them. In the end, 
students will use what they know about the properties of materials to design useful, 
eco-friendly objects.

Anchor Phenomena: Shaping the Landscape with Trash

Concepts

2.1 Material Properties 2.2 Changing Materials 2.3 Materials in Design



Investigative Phenomena
2.1 Build a House

In this activity, students will use obser-
vations from media and ask questions 
to find out more about the designed 

houses of the three pigs.

In this activity, students ask questions, 
and make observations to compare 

the multiple solutions to the problem 
the three little pigs had in building

their houses.

In this activity, students make obser-
vations from media that can be used 
to make comparisons about how the 
properties of different materials func-
tion when used to build a structure.

Unit Performance Assessment (CAST-Like): Choosing the Best Materials

In this activity, students will take apart an object, observe how its parts work together, and design an object that performs a similar function 
using recycled or reused materials. 

Optional Project Based Learning Pathway

To Get to the Other Side: Students explore the impact of community infrastructure on the environment. Students design a solution to give stu-
dents a safe path to school while also allowing salamanders to access what they need to survive.

2.2 A Smart Little Pig 2.3 The Three Pigs Problem



Grade 2, Unit 3 Outline: How Landscapes Change

In this unit, students are introduced to how people react to natural processes that shape Earth quickly, such as a volcano eruption. Students begin by thinking 
about ways to reduce or prevent changes to landscapes. Throughout the unit, they dive deeper and use their observational skills to analyze the causes and 
effects of landscape changes due to earthquakes, mudslides, heavy rainfall, and volcanoes. They build upon their understanding by unpacking the power 
of erosion by water around the context of a breaking dam in California. Students view videos, images, and simulations, develop models, and also conduct 
hands-on investigations by first predicting how changes affect landforms. At the conclusion of the unit, students conduct a hands-on engineering activity and 
design a solution that reduces or prevents landscape erosion. They also analyze how well their design prevents or reduces erosion, and then think about ways 
they can improve their design.

Unit Storyline

Unit Project Preview: Landscape Changes

Students will begin to think about and sketch a possible solution to reduce or prevent landscape erosion.

Students will connect causes and effects of natural disasters such as landslides depicted 
in the anchor phenomenon video for the unit. Students should begin to ask questions 
related to the causes of quick land movement as well as brainstorm possible preventable 
measures or design solutions to help in the event of landslides.

Anchor Phenomena: How the Land Changes Shape

Concepts

3.1 The Changing Landscape 3.2 Landscape Solutions



Investigative Phenomena
3.1 House Mystery

In this activity, students make obser-
vations from media of the natural 

world to describe possible relation-
ships between the stability of a house 

and the land on which it rests.

In this activity, students learn about a 
dam that fails and how it changes the 

land and effects the people.

Unit Performance Assessment (CAST-Like): Landscape Changes

Students design a solution to reduce or prevent landscape erosion. Then they test their design, analyze how well their design prevents or re-
duces erosion, and think about how they can improve their design.

Optional Project Based Learning Pathway

To Get to the Other Side: Students explore the impact of community infrastructure on the environment. Students design a solution to give stu-
dents a safe path to school while also allowing salamanders to access what they need to survive.

3.2 A Breaking Dam



Grade 2, Unit 4 Outline: How Landscapes Change

In this unit, students explore the plants and animals found in habitats and discover how plants and animals meet their needs and gather evidence for the in-
terdependence of plants and animals. Students start the unit with an introduction to Claire, a ten year old, who discovered that the artifi cial turf installed at a 
soccer fi eld in California negatively impacted daphnia magnus found in the nearby ocean water. Students are presented with a design challenge to generate 
ideas for a new eco-friendly sports fi eld and they begin to think about questions they need answered to solve the problem. Throughout the unit, students 
observe how organisms, such as the climbing perch, meet their needs in their local habitat and observe and collect data on organisms. The interdependence 
of plants and animals are introduced through a mystery image of burrs stuck to a dog’s coat. Students dive deeper into the processes of seed dispersal and 
pollination by designing, building, and testing models. Students use information about how human activities harm habitats to propose solutions. At the con-
clusion of the unit, students conduct a hands-on engineering activity and design a solution that reduces or prevents harm to plants and animals. 

Unit Storyline

Unit Project Preview: Eco-Friendly Outdoor Area

Students will begin to think about possible structures and materials that can be used to make a sports area that protectc the habitat and the plants and animals that live there.

Students will make observations of the habitat where the sports area is being built in or-
der to determine how the needs of the plants and animals living there are being met and 
how plants and animals rely on each other. Students should begin to ask questions relat-
ed to cause-and-effect relationships among plants, animals, and humans in the habitat.

Anchor Phenomena: Eco-Friendly Sports

Concepts

4.1 Living Landscapes 4.2 Plant and Animal Relationships



Investigative Phenomena
4.1 Climbing Perch

In this activity, students observe, 
discuss, and write about a climbing 
perch in order to begin identifying 

patterns of living organisms in habi-
tats.

In this activity, students analyze and 
observe media to construct an expla-

nation related to what they see,
then they ask questions about pat-

terns of relationships
among plants and animals.

Unit Performance Assessment (CAST-Like): Eco-Friendly Outdoor Area

Students design an outdoor area for sports that includes eco-friendly features. They also analyze how well their design works, and then think 
about ways they can improve their design.

Optional Project Based Learning Pathway

To Get to the Other Side: Students explore the impact of community infrastructure on the environment. Students design a solution to give stu-
dents a safe path to school while also allowing salamanders to access what they need to survive.

4.2 Mystery Image





Grade 3
Unit Outlines



Grade 3, Unit 1 Outline: Playground Forces

In this unit, students think about the forces that can act on a swing set. Students begin by considering mechanical forces and how balanced 
and unbalanced forces change the motion of objects. They then explore electrical charges and how like and unlike charges exert forces on 
each other. Finally, students focus on magnetic forces and magnetic fields. While considering electric and magnetic forces, students examine 
forces that do not require objects to be in contact and that vary in magnitude as a function of the distance between objects. To summarize their 
learning, students design a better swing set that takes advantage of the different forces that they have studied.

Unit Storyline

Unit Project Preview: Designing a Safe Bridge

Students will begin to think about how they may design a swing using magnetic force.

Students will connect how forces cause an object to move such as the 360 swing depict-
ed in the anchor phenomenon video for the unit. Students should begin to ask questions 
about different experiences they have had on a playground related to how and why 
things move.

Anchor Phenomena: 360 Swing

Concepts

1.1 Moving Objects 1.2 Static Force 1.3 Magnetic Force



Investigative Phenomena
1.1 Kicking a Ball

In this activity, students will ask questions 
that can be investigated about the mo-
tion of a kicked ball and predict reason-
able outcomes based on patterns they

observe in the cause-and-effect relation-
ship between the ball and the kicker.

In this activity, students will make pre-
dictions about the cause and effect of 
electric interactions between two ob-
jects not in contact with each other.

In this activity, students will make 
observations about how compasses 
work to serve as the basis for asking
questions that can be investigated 

about compasses and for construct-
ing explanations.

Unit Project: Better Swing

Students are presented with an image of a standard swing set. Students must design a swing that uses magnets to push and pull the rider.

Unit Performance Assessment (CAST-Like): A Train from the Future

In this activity, students are presented with text and images about the technology behind the Maglev transportation system. 

Optional Project Based Learning Pathway

Do You See What I See: In this unit, students discover a somewhat common challenge faced by many community members - color blindness - 
and, as a group, find ways to adapt the classroom community for colorblind classmates.

1.2 A Ride on the Slide 1.3 Compass Close-Up



Grade 3, Unit 2 Outline: Life Cycles for Survival

In this unit, students explore the many ways in which organisms grow and change throughout their life cycles and how organisms depend on each other for 
survival. Students begin by examining how plants and animals change and grow throughout their life cycle. They observe patterns in the life cycles of seem-
ingly different organisms such as trees, lion cubs, and mayflies. Next, students look for patterns in how traits are passed on from parents to their offspring and 
think about how those traits help organisms survive. Students use observations and data to make predictions about parents and their offspring and construct 
arguments for why some traits are important for an organism’s survival. Finally, students examine how organisms can cooperate and help each other survive. 
They use evidence to construct an argument for why some animals, such as humpback whales, live together in groups. Students apply the core ideas of the 
unit by analyzing the life cycle of leafcutter ants and identifying the traits that help the ants work together to survive in the rain forest.

Unit Storyline

Unit Project Preview: Honeybee Population Loss

Honeybee Population Loss: Students will begin to formulate ideas on why honeybee populations are decreasing.

Students will connect how forces cause an object to move such as the 360 swing depict-
ed in the anchor phenomenon video for the unit. Students should begin to ask questions 
about different experiences they have had on a playground related to how and why 
things move.

Anchor Phenomena: Honeybee Population Loss

Concepts

2.1 Life Cycles 2.2 Inherited Traits 2.3 Working in Groups



Investigative Phenomena
2.1 Planting Seeds

In this activity, students will use prior 
knowledge and observations to 

construct an explanation about how 
seeds change over time.

In this activity, students use prior 
knowledge to construct explanations 
about inherited traits and identify sci-
entific questions they can ask about 

similarities and differences in parents 
and offspring.

In this activity, students will use obser-
vations to ask questions that can be 
investigated about what causes ani-

mals, such as whales, to form groups.

Unit Project: Honeybee Population Loss

Honeybee Population Loss: Students will analyze data about the loss of honeybee colonies to determine the rate of decline of the honeybee 
population. Students will research methods to reduce bee deaths and analyze the effectiveness of the methods.

Unit Performance Assessment (CAST-Like): Leafcutter Ants and Surviving Challenges

In this activity, students analyze a video and images of leafcutter ants in their habitats to compare life cycles and see how they work 
in groups. Students will also determine if leafcutter traits are inherited or learned.

Optional Project Based Learning Pathway

Do You See What I See: In this unit, students discover a somewhat common challenge faced by many community members - color blindness - 
and, as a group, find ways to adapt the classroom community for colorblind classmates.

2.2 Parents and Their Young 2.3 Whales in Groups



Grade 3, Unit 3 Outline: Surviving in Changing    
Environments

In this unit, students examine how organisms are able to survive in changing environments. To start the unit, students observe tracks created by a modern 
organism, a snake, and compare the tracks to those of a dinosaur. Students dive deeper into the unit topics by examining an image of a fossil fish and look 
for evidence that can help explain what the environment was like long ago. Students are then introduced to a kangaroo rat and asked to
identify the traits of the rat that help it to survive in its habitat. They analyze data and investigate how organisms are adapted to particular habitats and 
make observations and predictions about how the traits of an animal help it to survive. Next, students examine the salt harvest mouse and use evidence to 
construct an argument for how environmental changes affect its ability to survive in its marshland habitat. Students summarize their learning for this unit by 
researching their local geological history and communicating evidence of the type of organisms that survived in the area during three different time periods.

Unit Storyline

Unit Project Preview: Environmental Changes and Animals

Students will begin to consider the types of fossils that may be found in their local environment and their ideas on how their local environment has changed over time.

Students will begin to consider the types of fossils that may be found in their local envi-
ronment and their ideas on how their local environment has changed over time.

Anchor Phenomena: Who Left the Tracks?

Concepts

3.1 Understanding Fossils 3.2 Interactions in the Environment 3.3 Environmental Changes



Investigative Phenomena
3.1 Fossils

In this activity, students ask questions 
about fossils that can be investigated 

using text and other media.

In this activity, students use logical 
reasoning to analyze and interpret 

an image of a kangaroo rat to make 
sense of the functions of substruc-

tures of the rat.

In this activity, students view an image 
of a salt harvest mouse and generate 
scientific and non-scientific questions 
about cause and effect relationships 
between the mouse’s habitat and the 

traits of the mouse.

Unit Project: Environmental Changes and Animals

In this project, students will apply their learning throughout the unit by creating a fictional story depicting the geologic history of their area and 
how its animals changed over time.

Unit Performance Assessment (CAST-Like): Snail Kites

In this activity, students will interpret recent changes to the population of snail kites in the Florida Everglades to examine how beak 
length correlates with its survival.

Optional Project Based Learning Pathway

Do You See What I See: In this unit, students discover a somewhat common challenge faced by many community members - color blindness - 
and, as a group, find ways to adapt the classroom community for colorblind classmates.

3.2 The Kangaroo Rat 3.3 The Salt Harvest Mouse



Grade 3, Unit 4 Outline: Weather Impacts

In this unit, students work toward designing solutions to mitigate the damage that flooding and mudslides cause. They are presented with 
an example of flooding that is caused by unusually high rainfall. They investigate this phenomenon by first obtaining information to describe 
different regional climates around the world, such as drought across the United States. Then, they learn to describe and predict weather con-
ditions, such as an impending hurricane, using data in tables and graphical displays. Finally, they describe the problems that weather-related 
hazards cause. Using the flooding and mudslides that rain causes as an example, students generate and compare solutions to mitigate the 
damage weather causes.

Unit Storyline

Unit Project Preview: Mudslides and Floods

Students will begin to think about the impacts of severe weather and how they could minimize the impacts. Students will return to this project at the end of the unit.

Students will connect patterns to the weather and climate around them. Students will ob-
serve an image of a flooded farm and think about possible solutions to prevent damage 
from flooding.

Anchor Phenomena: Flooded Farm

Concepts

4.1 Regional Climates 4.2 Predicting Weather 4.3 Weather Hazards



Investigative Phenomena
4.1 Droughts

In this activity, students examine a 
climate map of the United States and 
ask questions about climate patterns 
that can be investigated within the 
scope of the classroom using avail-

able resources.

In this activity, students observe a satellite 
image of a hurricane, construct an expla-
nation in which they forecast the weather 
for the hurricane location, and ask ques-
tions that can be investigated using the 

available resources.

In this activity, students observe an 
image of a mudslide, construct an 

explanation for the cause of
the event, and suggest a way that 

mudslides can be prevented.

Unit Project: Mudslides and Floods

Students are presented with an image of a flooded community. They will design possible solutions to prevent flooding and mudslides.

Unit Performance Assessment (CAST-Like): Thunderstorms

In this activity, students are presented with the arrival of a thunderstorm in Los Angeles. Students are presented with graphical data 
describing average precipitation and temperatures over a 12-month period. 

Optional Project Based Learning Pathway

Do You See What I See: In this unit, students discover a somewhat common challenge faced by many community members - color blindness - 
and, as a group, find ways to adapt the classroom community for colorblind classmates.

4.2 Hurricane Wilma 4.3 Mudslide





Grade 4
Unit Outlines



Grade 4, Unit 1 Outline: Car Crashes

In this unit, students learn about forces, energy, and collisions by studying the physics of car crashes. They begin by examining a jet taking off and landing and make observa-
tions and predictions about how forces cause objects, like jets and cars, to start or stop moving. Next, students investigate roller coasters to learn about energy and how it can 
change forms. By making observations and analyzing data, they learn about different types of energy and examine the cause-and-effect relationships between forces that are 
applied to objects and changes in energy. Then, students relate changes in motion to the motion of cheetahs. They determine which traits enable the cheetah to run so much 
faster than a human. They learn about how speed is measured and make connections between an object’s speed and the forces it experiences. Finally, students examine what 
happens when two objects moving with a lot of speed, such as a bat and a ball, or two cars, collide with each other. They make predictions about the energy transformations 
that occur during a collision and connect energy transformations to the forces that are exerted on the colliding objects. Students apply the core ideas of this concept by identi-
fying the properties of a race car that help it achieve a high speed and predicting how its energy will change if it collides with a wall.

Unit Storyline

Unit Project Preview: Self-Driving Cars

Students will consider whether various effects of self-driving cars are beneficial or harmful.

Students will learn about what happens in a crash. They will explore what happens to 
energy when objects collide and why car crashes cause so much damage.

Anchor Phenomena: The Science of Car Crashes

Concepts

1.1 Starting and Stopping 1.2 Energy in Motion 1.3 Speed 1.4 Energy and Collisions



Investigative Phenomena
1.1 Takeoff and Landing

In this activity, students will watch a video 
about an aircraft taking off from and 

landing on an aircraft carrier and develop 
questions about the relationship between 
an object’s energy and its movement and 

speed.

In this activity, students watch a video 
about a roller coaster, make observa-
tions, and ask questions about what 
happens to the energy used to make 

it move.

In this activity, students ask questions 
about how much energy a cheetah 

possesses to run at top speeds.

In this activity, students examine kids 
playing softball, make observations, 
and ask questions about changing

variables in the ball and bat system.

Unit Project: Self-Driving Cars

In this project, students are provided with the opportunity to consider the benefit and risks of
self-driving cars.

Unit Performance Assessment (CAST-Like): Crash at the Car Race

In this activity, students are asked to predict reasonable outcomes for different crash scenarios, including the relationship between speed and 
the damage caused by the crash, the effect of a crash on a moving car, and the results of a crash on a stationary car and a wall. 

Optional Project Based Learning Pathway

Sunny Side Up: This unit examines deforestation caused by the need for inexpensive cooking fuel in developing countries and considers the use of solar energy as a sustain-
able alternative to wood for cooking. Students are asked to create a solar cooker using principles of absorption, reflection, and insulation to maximize thermal energy.

1.2 Roller Coasters 1.3 Cheetah Speed 1.4 Hitting a Home Run



Grade 4, Unit 2 Outline: Energy Resources

In this unit, students are presented with the movement of water flowing down a waterfall and are asked to consider the energy involved in this movement. To 
begin their study of this phenomenon, students consider how energy is used to power remote-controlled cars and other devices. They observe that energy 
can be transferred from place to place in the form of sound, light, heat, and electricity. Building on this, students obtain information to describe that energy, 
used to move cars, can be derived from fuels extracted from natural resources. In some cases, fuels are burned to extract their energy, while in other cases, 
renewable energy resources can be harnessed, as in the case of wind turbines. Students use what they have learned about nonrenewable and renewable 
energy resources to evaluate the impact that energy use has on the environment, including pollution from burning fossil fuels. Finally, to summarize their 
learning, students return to harnessing the power of water and consider the damming of the Colorado River with the Hoover Dam. They research the benefits 
and drawbacks of the dam and propose solutions to address the environmental harm human use of energy causes. 

Unit Storyline

Unit Project Preview: Dam Impacts

Students will assess the positive and negative impacts of the Hoover Dam on the surrounding environment, including humans, wildlife, and the landscape. 

Students will learn to see water as a renewable resource that possesses kinetic energy, 
which allows for the production of electricity to power devices. Students should begin to 
understand that the production of energy for transportation, our homes, and industry has 
an impact on our environment.

Anchor Phenomena: Raging Water

Concepts

2.1 Devices and Energy 2.2 About Fuels 2.3 Renewable Energy Resources 2.4 Energy and the Environment



Investigative Phenomena
2.1 Energy in Cars

In this activity, students will share 
their prior knowledge on real-world 
examples of energy transfer in hu-

man-made devices. 

In this activity, students access prior 
knowledge about fuel and generate 
testable questions related to fuel.

In this activity, students generate 
questions about devices that use 

renewable energy.

In this activity, students will read text 
about a heat wave and discuss their 

own experiences and any prior
knowledge regarding heat waves and 

pollution.

Unit Project: Dam Impacts

This project provides students with the opportunity to analyze the effects of building the Hoover Dam on the Colorado River, up-
stream and downstream.

Unit Performance Assessment (CAST-Like): How to Reduce Air Pollution in China

In this activity, students are presented with text and data related to two aspects of passenger vehicles: the pollution that cars powered by fossil 
fuels generate and the advantages of using electric vehicles.

Optional Project Based Learning Pathway

Sunny Side Up: This unit examines deforestation caused by the need for inexpensive cooking fuel in developing countries and considers the use of solar energy as a sustain-
able alternative to wood for cooking. Students are asked to create a solar cooker using principles of absorption, reflection, and insulation to maximize thermal energy.

2.2 Fuel and Road Trips 2.3 Animal Energy 2.4 Smog Pollution



Grade 4, Unit 3 Outline: Earth’s Changing Surface

In this unit, students examine the mechanisms that cause changes in Earth’s surface over time. First, students are presented with an image of a 
sandcastle being washed away. They use this as a model for how weathering can break down rocks. Then, students examine the cause-and-ef-
fect relationships between processes such as erosion and deposition and the formation of landforms such as canyons, valleys, and deltas. Stu-
dents examine how maps and images can be used to model the relationships between landforms and even show structures under the ocean. 
Finally, students take a deep dive into exploring the distribution of volcanoes on Earth, the nature of volcanic eruptions, and the impacts of 
eruptions on humans. Students summarize their learning for this unit by examining maps of Iceland and making predictions about the forces 
that have shaped its geography over time. 

Unit Storyline

Unit Project Preview: Lava Flows and the Grand Canyon

Students begin to consider the effects of volcanic activity on the landscape over time.

Students will examine how water, ice, wind, and vegetation can change Earth’s land-
scape as depicted in the anchor phenomenon photo for the unit. Students should begin 
to ask questions related to the factors that change the landscape either quickly or over 
immense periods of time and consider how to protect the environment while minimizing 
how our changing landscape affects property.

Anchor Phenomena: The Grand Canyon from Space

Concepts

3.1 Breaking Down and Moving Rocks 3.2 Changing Landscapes 3.3 Mapping Landforms 3.4 Volcanoes



Investigative Phenomena
3.1 Disappearing Sandcastles

In this activity, students examine images 
of a sandcastle, make observations, and 

ask questions about the cause-and-effect 
relationships between Earth processes 

and events they have observed to begin 
exploring the effects of water erosion.

 In this activity, students observe a 
video about the effects of rain after 
drought and ask questions to define 
how this phenomenon impacts the 

landscape on different scales.

In this activity, students ask questions 
and construct explanations about 

how maps can be used to describe 
features of the ocean floor at different 

scales.

In this activity, students are stimulated 
by a video about the Vesuvius erup-
tion to ask questions about behavior 
of volcanoes and how they can result 

in hazards to humans.

Unit Project: Lava Flows and the Grand Canyon

: In this project, students have the opportunity to consider how volcanic activity affects the environment. Students propose hypoth-
eses and consider models of how volcanic activity could have played a role in shaping the Grand Canyon.

Unit Performance Assessment (CAST-Like): Exploring Iceland’s Landscape

In this activity, students are presented with text and graphic materials related to the diverse landforms present in a small but incredibly varied 
country, Iceland.

Optional Project Based Learning Pathway

Sunny Side Up: This unit examines deforestation caused by the need for inexpensive cooking fuel in developing countries and considers the use of solar energy as a sustain-
able alternative to wood for cooking. Students are asked to create a solar cooker using principles of absorption, reflection, and insulation to maximize thermal energy.

3.2 Rain and Drought 3.3 Hidden Landscapes 3.4 Mount Vesuvius



Grade 4, Unit 4 Outline: Earthquake

In this unit, students explore earthquake waves and analyze the causes and impacts of earthquakes. They apply this knowledge to design 
bridge structures that can withstand the forces of an earthquake. They begin by observing a video of an earthquake that took place in Japan. 
They continue their observations by analyzing data to describe patterns of Earth’s features to explain the causes and impacts of earthquakes. 
Then, they analyze a water droplet image to develop a model of waves to describe the movement of objects as a result of earthquakes. Using 
what they have learned about the causes and impacts of earthquakes, they generate and compare solutions that can mitigate the impact of 
earthquakes. Finally, students summarize their learning by designing a bridge that can withstand earthquake forces. They consider the design 
criteria and constraints of specific bridges and propose methods to test their design.

Unit Storyline

Unit Project Preview: Designing a Safe Bridge

Students will begin to think about how they may design section of bridge to resist damage from earthquake forces.

Students will learn about the impact earthquakes have on natural and constructed fea-
tures, like bridges, as depicted in the anchor phenomenon video for the unit. Students 
should begin to ask questions related to the causes earthquakes and where they occur.

Anchor Phenomena: A Bridge in an Earthquake

Concepts

4.1 Earthquake Causes and Impacts 4.2 Earthquake Waves 4.3 Reducing Earthquake Impacts



Investigative Phenomena
4.1 Experiencing an Earthquake

In this activity, students examine a video 
of the effects of earthquakes and begin 

to ask questions about the impact of 
earthquakes on humans and objects, then 

identify testable scientific questions to 
guide their investigations.

In this activity, students observe the 
physical phenomenon of water waves 
and communicate prior knowledge of 

how waves transfer energy.

In this activity, students identify 
impacts of earthquakes then predict 
reasonable outcomes based on pat-
terns and cause-and-effect relation-

ships they recognize in a video.

Unit Project: Designing a Safe Bridge

Students apply their knowledge of earthquakes and their impacts to propose a design for a portion of bridge that can withstand an earth-
quake.

Unit Performance Assessment (CAST-Like): Ready for the Big One?

Students evaluate the hazard risk of California, analyze maps of the state to compare the risks and precautions for different loca-
tions, and formulate predictions

Optional Project Based Learning Pathway

Sunny Side Up: This unit examines deforestation caused by the need for inexpensive cooking fuel in developing countries and considers the 
use of solar energy as a sustainable alternative to wood for cooking.

4.2 Waves 4.3 The Aftermath of an Earthquake



Grade 4, Unit 5 Outline: Senses and Survival

In this unit, students investigate how sensory interactions with the environment can help animals survive. They begin their investigation by
considering how bats use their senses to navigate the environment. To study this question, students begin by describing how organisms use 
internal and external structures to survive in the environment. Using models, they describe how these structures allow organisms to receive and 
process different types of information through their senses. They then observe that one sensory modality—vision—is particularly useful be-
cause light reflecting from objects can enter the eye and transmit information. They realize that humans have taken advantage of this informa-
tion-carrying capacity of light to use patterns of light to transmit information and communicate. Last, students extend the
transfer of information to sound by researching how bats use patterns of sound to transmit and receive information.

Unit Storyline

Unit Project Preview: Bat Chat

Students will research bats and learn how the species has adapted to use sound to navigate and communicate.

Students will identify and model the adaptations, perceptions, and communication sys-
tems of plants and animals, as displayed in the Anchor Phenomenon, Bat Girl, and relate 
these to the concepts of light, sight, and information transmission.

Anchor Phenomena: Bat Girl

Concepts

5.1 Adaptation and Survival 5.2 Senses at Work 5.3 Light and Sight 5.4 Communication and Information
Transfer



Investigative Phenomena
5.1 Meerkats and Other Organisms

In this activity, students construct 
questions about the behavior and 

traits of meerkats.

In this activity, students ask questions 
that can be investigated about senso-

ry organs and the nervous system.

In this activity, students ask questions 
about the relationship between light 
and vision and use these questions 

as a basis for defining problems and 
possible solutions.

In this activity, students make obser-
vations of prairie dog behavior to an-
alyze their communication patterns.

Then, they ask related questions that 
can be investigated throughout the 

concept.

Unit Project: Bat Chat

In this project, students will research bats to learn how their adaptations help them navigate and communicate, enabling them to 
find prey and avoid obstacles.

Unit Performance Assessment (CAST-Like): Save the Whales!

In this activity, students identify and model whales’ adaptations, perception, and communication systems, which are related to the 
concepts of light and sight and information transmission.

Optional Project Based Learning Pathway

Sunny Side Up: This unit examines deforestation caused by the need for inexpensive cooking fuel in developing countries and considers the use of solar energy as a sustain-
able alternative to wood for cooking. Students are asked to create a solar cooker using principles of absorption, reflection, and insulation to maximize thermal energy.

5.2 Dolphin Super Senses 5.3 Hunting with Night Vision 5.4 A Coyote Alert





Grade 5
Unit Outlines



Grade 5, Unit 1 Outline: What is Matter Made Of?

In this unit, students investigate the nature of matter. They are introduced to the mystery of water in an uncovered fishbowl decreasing over 
time. They work to explain this anchor phenomenon by thinking about another real world example of holding a hot cup of chocolate and begin 
to describe the properties of matter using words and measurements. Then, students continue investigating changes to matter when adding or 
removing thermal energy to water by describing physical changes in matter as a result of heating, cooling, and mixing. Based on their observa-
tions, they analyze types of models and develop their own model of matter based on the core idea that matter consists of particles too small to 
be seen. Finally, using their models, students conduct an investigation to study the loss of water volume from a fishbowl over time.

Unit Storyline

Unit Project Preview: Prepare for Impact

Students will brainstorm about the potential velocity and impact of a large asteroid colliding with Earth.

Students will connect how forces cause an object to move such as the 360 swing depict-
ed in the anchor phenomenon video for the unit. Students should begin to ask questions 
about different experiences they have had on a playground related to how and why 
things move.

Anchor Phenomena: Antarctica Impact Crater

Concepts

1.1 Describing Matter in Words and Numbers 1.2 Changes to Matter 1.3 A Model of Matter



Investigative Phenomena
1.1 Satellites

In this activity, students gather 
evidence from media and use it 

to support or refute claims about 
satellite orbits.

In this activity, students gather and eval-
uate information from multiple sources 

about how rockets work, and develop an 
initial model that depict the relationships 
among forces acting on a rocket at differ-

ent stages of its flight.

In this activity, students gather infor-
mation from media about meteorites 
that strike Earth. Then, they ask ques-
tions that they would need to answer 

to support or refute a claim.

Unit Project: Prepare for Impact

Students must apply what they have learned about kinetic energy, velocity, and force to prepare for an asteroid collision and determine, based on data from 
the Jet Propulsion Laboratory, the amount of time left to warn the public about a potential threat and the likely impacts of the asteroid.

Unit Performance Assessment (CAST-Like): Who Wants to Try the High Striker?

In this activity, students will design an experiment to provide evidence that the chances of winning the High Striker depend on the 
mass of the puck and the forces acting on it.

Optional Project Based Learning Pathway

Buckets, Barrels, and Bathtubs: Water is essential to health and life, but even places with highfunctioning water systems face constant challeng-
es, such as pollution, flooding, droughts, and more.

1.2 Rockets 1.3 Meteorites Hitting Earth



Grade 5, Unit 2 Outline: From Matter to Organisms

In this unit, students use what they know about the needs of living things to build a model of an ecosystem. To develop this model, students 
begin by investigating the plant producers at the bottom of the food chain. They accumulate evidence to support an argument that plants get 
materials they need for growth from air and water. Then, they explore food chains and food webs to build model that describes the movement 
of these materials among plants, animals, decomposers, and the environment. Students realize that, to use these materials, animals extract en-
ergy from food, and this energy is the same energy that plants obtain from the sun. Finally, students design and construct a model ecosystem 
that represents this flow of matter and energy.

Unit Storyline

Unit Project Preview: Build a Mini-Ecosystem

Students will use this Unit Project to construct a mini-ecosystem to demonstrate their knowledge of the interactions and energy flow within an ecosystem.

Students will develop models to show the flow of materials and energy through an eco-
system and use their models to explain how different organisms are interconnected.

Anchor Phenomena: Food Chains and Food Webs

Concepts

2.1 Plant Needs 2.2 Matter Flow in Ecosystems 2.3 Energy Flow in Ecosystems



Investigative Phenomena
2.1 Tree Needs

In this activity, students will use 
observations to make

predictions about plant growth 
and formulate questions to inves-

tigate throughout the concept. 

In this activity, students apply their 
prior knowledge of

interactions among animals and be-
tween animals and their environment 

to develop a model and formulate
questions that can be investigated.

In this activity, students generate 
questions about the sun and cite 
evidence to support a claim that 

all organisms on Earth depend on 
the sun.

Unit Project: Build a Mini-Ecosystem

In this project, students will have the opportunity to apply what they have learned about ecosystems and energy flow within ecosystems to 
build their own mini-ecosystem.

Unit Performance Assessment (CAST-Like): How Does Your Garden Grow?

In this activity, students are presented with text and videos related to a garden ecosystem and its flow of energy and matter. Stu-
dents must support the argument that plants get the materials they need for growth chiefly from air and water.

Optional Project Based Learning Pathway

Buckets, Barrels, and Bathtubs: Water is essential to health and life, but even places with highfunctioning water systems face constant challeng-
es, such as pollution, flooding, droughts, and more.

2.2 How Hawks Find Food 2.3 The Sun and Plants



Grade 5, Unit 3 Outline: Interacting Earth Systems

In this unit, students are presented with the problem of Earth’s shrinking freshwater supply. In particular, students address the issue of recycling 
wastewater by distinguishing the recycling of greywater versus blackwater. To design a solution to this problem, students begin their research 
by developing models of how the geosphere, biosphere, hydrosphere, and atmosphere interact. Next, they focus on the hydrosphere to de-
scribe the distribution of water on Earth in various reservoirs. Because the amount of water stored in surface freshwater reservoirs is so limited, 
students next obtain and combine information about how communities can use science to protect freshwater resources. Finally, students apply 
their strategies to a watershed in Michigan. Using data collected from the ecosystem, students design solutions for reducing pollution in this 
freshwater ecosystem.

Unit Storyline

Unit Project Preview: Tracking Water Pollution

Students will begin to think about how they could design and test a water filtration system.

Students will be introduced to the difference between recycling greywater and blackwa-
ter in California. Students will also view how the San Francisco Public Utilities Commis-
sion is encouraging homeowners to recycle blackwater.

Anchor Phenomena: Water Solutions: Recycling Wastewater

Concepts

3.1 Hydrosphere and Biosphere Interactions 3.2 Water as a Valuable Natural Resource 3.3 Protecting Earth’s Resources



Investigative Phenomena
3.1 Water for Plants

In this activity, students catego-
rize ways in which both living and 

nonliving things need water as 
context for describing interactions 

between Earth’s spheres.

In this activity, students make ob-
servations and examine

evidence to generate questions 
about water and where it can be 

found.

In this activity, students generate ques-
tions and predict outcomes about the dis-
posal of common household items after 

use and apply prior knowledge to identify 
problems posed by the production and 

disposal of trash.

Unit Project: Tracking Water Pollution

Students will apply their knowledge of water ecosystems and how Earth systems interact to analyze data about the health of watersheds and 
develop a model of a water filtration device.

Unit Performance Assessment (CAST-Like): Water to Drink and Water to Eat

In this activity, students identify the Earth systems interactions related to water resources to determine the importance of water in 
the food industry and obtain information to explain how human activities impact these natural resources.

Optional Project Based Learning Pathway

Buckets, Barrels, and Bathtubs: Water is essential to health and life, but even places with highfunctioning water systems face constant challeng-
es, such as pollution, flooding, droughts, and more.

3.2 Our Blue Planet 3.3 Disposing of Trash



Grade 5, Unit 4 Outline: Patterns in the Night Sky

In this unit, students observe and explain celestial patterns. They begin their investigation by observing that students standing in the sun cast 
shadows on the ground. To explain this phenomenon, students begin by examining the effects of gravity and obtaining evidence to support 
an argument that the gravitational force exerted by Earth on objects is directed downward. They then realize that other celestial objects also 
exert gravity, and the movement of objects due to gravity is responsible for many observable patterns, including the length and direction of 
shadows, day and night, and the movement of stars in the sky. Next, they realize other factors, such as the relative distance of stars from Earth, 
can contribute to the apparent brightness of the sun compared to other stars. Finally, they take advantage of the brightness of the sun and the 
shadows objects cast when they block sunlight to construct a human sundial.

Unit Storyline

Unit Project Preview: Human Sundial

Students begin to think about how to predict the movement of the sun across the sky and use that information to design a human sundial.

Students will observe a photograph of shadows and connect the image to patterns in the 
sun’s position in the sky.

Anchor Phenomena: Shadows of Children Holding Hands

Concepts

4.1 Effects of Gravity 4.2 Patterns of Motion in the Sky 4.3 Sun and Star Brightness



Investigative Phenomena
4.1 Gravity

In this activity, students observe 
images, identify the cause of motion 
in the images, and connect their ob-
servations to explanations for other 

phenomena as they begin to develop 
a conceptual model of gravity.

In this activity, students observe and 
discuss a video that compares day and 
night, and then ask questions to guide 

their investigation of day and night, using 
a globe to model how Earth’s rotation 
causes the pattern of day and night.

In this activity, students observe and 
discuss a video about the sun and ask 

questions about the brightness of stars to 
define the problem of characterizing the 
relationship between brightness of stars 

and their distance from Earth.

Unit Project: Human Sundial

Students must solve the problem of how to orient the hour markers of their sundial relative to the sun, using a person as the gnomon. Students 
will experiment with shadows on the school playground and develop a design.

Unit Performance Assessment (CAST-Like): Human Sundials

In this activity, students predict the movement of the sun across the sky and use that information to design a human sundial.

Optional Project Based Learning Pathway

Buckets, Barrels, and Bathtubs: Water is essential to health and life, but even places with highfunctioning water systems face constant challeng-
es, such as pollution, flooding, droughts, and more.

4.2 Day and Night 4.3 The Sun
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