4th Grade Science Curriculum
Elevate Science copyright 2019
Summer 2023

Physical Science

Topic 1: Energy and Motion

Standards: 4-PS3-1, 4-PS3-2, 4-PS3-3

	Cross Curricular Standards

	Math
	ELA
	Technology
	SEL

	MP.2

	RI.4.3
	8.1.5
8.2
	SEL PK-12




Objectives:
· Investigate and identify the relationships among energy, speed, and moving objects
· Explain what energy is and describe some forms of energy
· Explain how a moving object’s speed and energy are related
· Investigate how energy transfers during a collision
· Predict changes in energy that occur when objects collide
· Investigate how heat transfers between objects and use models to describe other types of energy transfer
· Give examples of energy being transferred from place to place
· Explain that heat flows from hot objects to cold ones
· Demonstrate that some materials are good conductors of heat and others are not
· Construct electric circuits and explore how currents move through circuits
· Use models to describe how electric currents flow through circuits

Extended Activities:

1. Energy transfer between objects: Students choose two marbles of different sizes and masses. They will place one marble on a smooth, flat surface then roll the second marble so it collides with the first marble. They will record their observations. Then, they will try it again with the marble moving instead of still and record observations. Finally, they will roll the marbles towards each other at the same speed so they collide and observe and record.
2. Affects on energy transfer: Students will drop a rubber ball onto a smooth hard surface from a height of 25 cm. They will record observations. They will repeat this step from a height of 50 cm, then 75 cm. Next, they will drop a rubber ball into 2 to 3 cm of sand from 25 cm, 50 cm and 75 cm. 

Supporting Advanced Learners:

1. Students make a small poster to describe the connection between energy, speed, and changes in motion. They should label each concept and describe at least one cause-and-effect relationship associated with their example.
2. Pairs of students conduct research to find other examples of organisms that generate natural light energy. They will make a list and share the list with the class. Students may also do additional research about one of the organisms they discovered.

Topic 2: Human Uses of Energy

Standards: 4-ESS3-1, 4-PS3-4

	Cross Curricular Standards

	Math
	ELA
	Technology
	SEL

	MP.2 
MP.4
	W.4.9
	8.1.5
8.2
	SEL PK-12



Objectives:
· Learn the connection between natural resources and energy
· Describe how natural resources are converted to energy and fuel
· Identify sources of nonrenewable energy, and learn how these energy sources are extracted from the ground
· Investigate how people extract and use natural resources
· Give examples of nonrenewable energy sources
· Learn about the environmental impacts of relying on and using nonrenewable energy sources
· Describe how the use of different natural energy resources affects the local and global environments
· Evaluate how technology can improve the environmental effects of using a given resource

Extended Activities:

1. How energy resources are used: Students give 45 tokens to energy supplier A and 45 tokens to energy supplier B. The remaining tokens are placed in a reserved pile. They decide which energy user will be assigned to energy supplier A and which energy user will be assigned to energy supplier B. Energy user A rolls the die and takes that number of tokens from energy supplier A then records totals in the table. Energy user B does the same as A but then takes 10 tokens from the reserve pile. This happens after every turn. Continue taking turns and recording totals.
2. Potato light bulb: Insert one end of a copper strip into the potato. Insert a zinc strip into the potato a few centimeters away from the copper strip. The strips cannot touch. Using alligator clips to connect the copper strip to the longer lead of the LED and the zinc strip to the shorter lead. Record observations. If LED does not light, add more potatoes to the unit. Potatoes can be cut in half to provide material for more batteries.

Supporting Advanced Learners:

1. Have students research other systems that use turbines and generators to produce energy. Ask them to make a visual similar to the one on page 60-61 of the textbook that illustrates how electrical power is generated from chemical energy.
2. Have students work with a partner to act out a scenario. Have one student act as a member of Congress and the other acts as an environmental scientist. Provide partners with a scenario in which Congress is passing a law that states all power plants must have scrubbers. Have both parties discuss the pros and cons of plants using them.


Topic 3: Waves and Information

Standards: 4-PS4-1, 4-PS4-2, 4-PS4-3

	Cross Curricular Standards

	Math
	ELA
	Technology
	SEL

	4.G.A.1

	RI.4.1
	8.1.5
8.2
	SEL PK-12




Objectives:
· Learn about wave characteristics such as how waves move and transfer energy
· Describe the basic properties of waves
· Describe how waves can cause objects to move
· Study patterns in wave characteristics, and differentiate between circular and plane waves
· Model waves using patterns in wave properties
· Study the electromagnetic spectrum and the properties of light waves
· Observe how the eye sees color
· Model how light reflection allows objects to be seen
· Learn about radio waves and their characteristics
· Observe how waves are transmitted through devices and radio wave systems
· Demonstrate how high-tech devices use waves to send and receive information


Extended Activities:

1. Describing waves: Ask the students to think of a time that they saw waves. Write down key words to describe that experience on index cards. Explain the observations using complete sentences (“Waves start when I splash water and move to the edge of the sink or tub.”) Note important parts of a wave such as the high point and the low point. Use drawing paper, colored pencils, and the wave cards to make a model that can be used to teach younger students about the parts of waves.
2. Light reelected: Cut a long horizontal slip on black construction paper. Line up the slit to white paper and tape the two papers in a “T” position. Shine the light through the slit. Record observations. Hold a mirror near the edge of the white paper on the opposite side of the black paper. Shine the light through the slit in the black paper and into the mirror. Record observations. Use a protractor to measure the angle of reflection. Untape the black paper and move it to the corner of the white paper across from the mirror then shine the light through the slit again and record observations.

Supporting Advanced Learners:

1. Challenge students to research how surface waves form on water. Make sure they discover that these waves are combinations of longitudinal and transverse waves. The waves occur at the surface of water. An up-and-down motion combines with a back-and-forth motion to produce a wave with a circular motion. Encourage students to support their findings with a diagram. 
2. Challenge students to observe refraction by experimenting with a pencil in a glass of water by moving the pencil at different angles and observing it from different points of view. Have students view the pencil from above the glass, from the side, from the bottom. Ask partners to hypothesize what might happen if they fill the glass with vegetable oil instead of water. Have them design a procedure to find out.



Earth Science

Topic 4: Earth’s Features

Standards: 4-ESS2-1, 4-ESS2-2

	Cross Curricular Standards

	Math
	ELA
	Technology
	SEL

	MP.5

	RI.4.1
W.4.8
	8.1.5
8.2
	SEL PK-12




Objectives:
· Explore different types of maps, use them to find information, and determine which map tools are the most helpful
· Read maps to identify and compare Earth’s surface features
· Use maps and models to explore how Earth’s features are formed
· Identify patterns in Earth’s surface features
· Identify characteristics of rocks and examine how they form
· Discover how rocks, minerals, and soil are related through exploration
· Describe how rocks and soil form
· Identify the properties of minerals
· Explore chemical and physical weathering and evaluate the relationship between weathering and erosion
· Use evidence to show how weathering and erosion change the Earth’s surface

Extended Activities:

1. How rain affects the land: Fill ¼ cup with packed soil. Turn it upside down on the bottom half of the gallon milk jug. Pack any loose soil together into a firm shape. Make a second mound using ½ cup of firmly packed soil. Make a third mound using 1 cup of firmly packed soil. Fill the graduated cylinder with 100mL of water. Pour the water into a sprinkler can or spray bottle. Evenly shake the rain over the three mounds. Record observations. Measure an additional 100mL of water and repeat step 5. Record observations.
2. Classify minerals: Label mineral specimens A, B, and C. Observe and describe each specimen. In the first column, write Color and record the color of each sample. In the second column, write Shine. Hold the mineral to light and record a description of how it appears. In the third column, write Texture. Feel each sample and write down how it feels. Compare the results in the table and identify properties that the minerals share.


Supporting Advanced Learners:

1. Have students conduct research to find several examples of each rock type. Encourage them to share their research by making a poster that lists these rocks along with the unique properties of each rock type. 
2. Ask students to describe how a bicycle changes when left outside in the rain and wind. Ask students which changes in the bike are due to chemical weathering and which changes are due to physical weathering. Have students connect this to what happens with rocks.

Topic 5: Earth’s Natural Hazards

Standards: 4-ESS3-2

	Cross Curricular Standards

	Math
	ELA
	Technology
	SEL

	MP.2
MP.4
	RI.4.5
	8.1.5
8.2
	SEL PK-12



Objectives:
· Explore the causes and effects of tectonic hazards including earthquakes, volcanoes, and tsunamis
· Describe how volcanic eruptions, earthquakes, and tsunamis can impact people
· Study the causes and effects of weather-related hazards including blizzards, tornadoes, hurricanes, avalanches, landslides, floods, and drought
· Describe how weather hazards can affect humans
· Investigate and design possible solutions to minimize the impact of natural hazards
· Explain how natural hazards can negatively affect humans
· Describe some solutions that reduce the impact of natural hazards


Extended Activities:

1. Model snowfall on mountain: Place foam board within one half of the plastic container. Add a layer of fine sand over the foam board. Add a layer of coarse sand over the fine sand. Add a layer of light-weight perlite. On the other half of the plastic container, place human figures. Use the protractor to measure the angle of the board as you gradually lift it. Record the angle at which the avalanche occurs.
2. Earthquake safe structures: Cut a 15 cm x 12 cm piece of thin cardboard. Fold it in half to make a 15 cm x 6 cm piece. Fold the ends again to make a building with 3 cm sides. Tape the ends together. Cut an 8 cm x 5 cm piece of thin cardboard . Fold it in half to make a peaked roof. Set it on top of your building. Place 2 pieces of thick cardboard side by side to represent 2 tectonic plates. Choose three places on the thick cardboard to put your model. Place your building on one of the places you chose. Move the tectonic plates back and forth. Observe what happens to the building. Repeat the last 2 steps with the other 2 places you chose.


Supporting Advanced Learners:

1. Ask students how they think Earth’s volcanoes differ. Have students look for clues about these differences in the reading on pg. 214. Next, have each student research the characteristics of one of Earth’s volcanoes and share with their classmates to discuss the similarities and differences amongst the different types.
2. With a partner, have students choose one of the three natural hazards discussed in this section and write a list of safety tips. Have students share their tips with the class and note any suggestions for additional safety precautions. 


Topic 6: The History of Planet Earth

Standards: 4-ESS1-1

	Cross Curricular Standards

	Math
	ELA
	Technology
	SEL

	4.MD.A

	RI.4.3
	8.1.5
8.2
	SEL PK-12



Objectives
· Take a deep dive into Earth’s history by exploring the evidence of fossil patterns in layers of rock
· Identify patterns in fossils and rock formations
· Relate fossil patterns to environmental change and rock formations
· Learn about the forces that change layers of rock
· Use patterns in fossils and rock formations to explain how a landscape has changed over time

Extended Activities:
1. Fossils in rock layers: Students will make models of rock layers to identify the layer that contains fossils. First, they will work with a partner to write what they know about the three types of rock. Then, they will pick a color of construction paper to model each type of rock. Then, they will use the construction paper to model rock layers in a rock column, labeling the layers. Using the Pictures of Fossils sheet, they will draw fossils on their rock column.
2. Rock layers showing change: Pour a layer of sand into a clear, plastic cup. Place a crayon piece in the layer of sand. Pour a layer of soil on top of the sand. Place a penny in the layer of sand. Pour a layer of gravel on top of the and. Place a small paper clip in the layer of gravel. Stick an index card into the cup at an angle. Record the observations.

Supporting Advanced Learners: 
1. Have students collaborate in small groups to review the formation of Rainbow Mountain. Ask each group to make a flow chart that shows the sequence of events. Provide students with materials to draw each step in the sequence, and encourage them to add color detail. Have them write a brief caption to describe each step.
2. Challenge students to practice the skill of sequencing. Ask them to make two flow charts. One chart should sequence the formation of fossils. The other chart should sequence the formation of rock layers. Encourage students to share their charts for evaluation and discussion.

Life Science

Topic 7: Structures and Functions

Standards: 4-LS1-1, 4-LS1-2


	Cross Curricular Standards

	Math
	ELA
	Technology
	SEL

	MP.2

	RI.4.5
	8.1.5
8.2
	SEL PK-12




Objectives
· Study the anatomy of some internal plant structures and connect those structures with how the plant survives and reproduces
· Describe some internal structures that help plants survive and reproduce
· Learn more about structures that plants use to survive and reproduce, specifically external structures such as cuticles and seeds
· Students will describe some external structures that help plants survive and reproduce
· Investigate the many internal structures of animals that help them survive in their environments
· Describe some internal structures that help animals survive
· Learn more about structures that animals use to survive, specifically the external structures, such as skin and exoskeletons
· Describe some external structures that help animals survive and reproduce
· Integrate what they have learned about plant and animal structures to explore how organisms respond to the environment
· Explain how animals use sensory information to respond to their environments
· Describe how plants and animals can survive in different environments because of adaptations

Extended Activities:
1. Eyes respond to lighting: Observe the pupil of a partner. Predict what will happen to the pupil when more and less light is in the surrounding environment. Tape a piece of white paper to a wall. Take three steps away from the wall. Turn and face the paper. Shine the flashlight at the paper. Look at the paper. Have a partner observe your pupils. Switch places with a partner and repeat the steps.
2. Consider the criteria that your insect shell must have in order to protect the insect. Use six pieces of hard plastic of the same size. Tape them together to form a cube. Attach six toothpicks to form “legs.” Take your insect to your teacher to be tested. Observe how strong your insect’s outer shell is. Set up a test location. Slowly add weights to model insects until the outer shell breaks. 

Supporting Advanced Learners:
1. Ask students to research how to count and interpret rings in a tree trunk to determine its age. Then have them present their findings on this skill.
2. Point out that many people find that their allergies are high when pollination season occurs. Have students work with a partner to study how allergies are related to high pollen counts and why.

Topic 8: Human Body Systems

Standards: 4-LS1-1, 4-LS1-2

	Cross Curricular Standards

	Math
	ELA
	Technology
	SEL

	4.G.A.3

	RI.4.3
	8.1.5
8.2
	SEL PK-12



Objectives:
· Explore how human body systems are organized by cells, tissues, and organs
· Learn about the structures and functions of the circulatory and respiratory systems in the body
· Explain how the heart helps blood move through the body
· Explain how the circulatory and respiratory systems interact to move oxygen through the body
· Investigate the importance of the skeletal system for support and protection, explore how the muscular system allows movement, and identify how the skin protects the body
· Describe the functions of the skeleton, muscles, and skin
· Explain how the skeletal and muscular systems interact to allow movement
· Learn the functions of the nervous system and identify sensory organs that gather information for the brain
· Describe the functions of the brain and sensory organs
· Explore the structures involved in the digestive, reproductive, excretory, and immune systems, and identify the functions of each
· Relate the structures in the digestive, reproductive, and other systems to their functions

Extended Activities:
1. Hold two books in front of you for 30 seconds and observe what body parts are involved. Record your observations. Walk around the room while balancing a book on your head and observe what parts of the body are involved. Record your observations. Students should use a paperback book if balancing on their head.
2. Test strength of a bone: Roll construction paper and cardboard into a cylinder or tube. Use a hole-puncher to add holes throughout the construction paper and cardboard. Roll second material into a cylinder or tube. Measure carefully to make sure both bone models are the same size and length. Perform a test on the strength of the bones, such as supporting books or simulating an impact. Record observations.

Supporting Advanced Learners: 
1. Have students develop a short story about the flow of blood to and from the heart using an analogy of a journey, such as a train or road trip. Encourage them to be as detailed as possible, and then share their story with a partner.
2. Students may be surprised to find out that skin is the largest organ in the body. Have students make an advertisement to display in the classroom about the importance of skin to the body.
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New Jersey Legislative Statutes and Administrative Code

(place an “X” before each law/statute if/when present within the curriculum map)

Amistad Law:
N.JS.A 18A
52:16A-88

Holocaust Law:
N.J.S.A. 18A:35-28

LGBT and Diversity & Inclusion:
Disabilities Law: N.J.S.A. 18A:35-4.36a
N.J.SA.

18A:35-4.35

Standards in Action:
Climate Change





