	STEM Integrated Concepts:  Physical Science	2nd Grade


	Big Idea:  Forces and Motion

	Inquiry Questions

	Science:
· What are the different ways objects can move?
· In what ways can you change the motion and force of an object?
· How do gravity and magnetism affect different objects?

Technology/Engineering:
· How can you design an object to make it move faster/slower?
· What do you observe about how objects change motion?

Mathematics:
· Why does skip counting help you measure how far objects travel?
· How can you use addition and subtraction in word problems comparing how far objects travel?

Social Studies:


	Content Area
	Grade Level Standards

	Science 

	2.1.4: Observe, sketch, demonstrate and compare how objects can move in different ways (e.g. straight, zig-zag, back and forth, rolling, fast/slow).
2.1.5: Describe the position or motion of an object relative to a point of reference (e.g. background, another object.)
2.1.6: Observe, demonstrate, sketch and compare how applied force (i.e. push or pull) changes the motion of objects.
2.1.7: Investigate the motion of objects when they are acted upon at a distance by forces like gravity and magnetism.

	Technology/Engineering
	8.A: Everyone can design solutions to a problem.
8.B: Design is a creative process.
10.A: Asking questions and making observations help a person to figure out how things work. 
12.A: Discover how things work. 

	Mathematics
	2.NBT.2: Count within 1000; skip count by 5s, 10s, and 100s.
2.MD.5: Use addition and subtraction within 100 to solve word problems involving lengths that are given in the same units, e.g., by using drawings (such as drawings of rulers) and equations with a symbol for the unknown number to represent the problem. 
2.MD.3: Estimate lengths using units of inches, feet, centimeters, and meters.

	Social Studies
	

	ELA
	Reading: Informational Text
CCSS.ELA-Literacy.RI.2.1: Ask and answer such questions as who, what, where, when, why, and how to demonstrate understanding of key details in a text.
CCSS.ELA-Literacy.RI.2.3: Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text
CCSS.ELA-Literacy.RI.2.4: Determine the meaning of words and phrases in a text relevant to a grade 2 topic or subject area.
CCSS.ELA-Literacy.RI.2.5: Know and use various text features (e.g.: captions, bold print, subheadings, glossaries, indexes, electronic menus, icons) to locate key facts or information in a text efficiently.
CCSS.ELA-Literacy.RI.2.7: Explain how specific images (e.g.: a diagram showing how a machine works) contribute to and clarify a text.
CCSS.ELA-Literacy.RI.2.9: Compare and contrast the most important points presented by two texts on the same topic.
CCSS.ELA-Literacy.RI.2.10: By the end of the year, read and comprehend informational texts, including history/social studies, science, and technical texts, in the grades 2-3 text complexity band proficiently, with scaffolding as needed at the high end of the range. 


WRITING
CCSS.ELA-Literacy.W.2.2: Write informative/explanatory texts in which they introduce a topic, use facts and definitions to develop points, and provide a concluding statement or section.
CCSS.ELA-Literacy.W.2.7: Participate in shared research and writing projects (e.g.: read a number of books on a single topic to produce a report; record science observations).
CCSS.ELA-Literacy.W.2.8: Recall information from experiences or gather information from provided sources to answer a question.



	Science Process Standards 
	Standards for Mathematical Practice


	Science Process Standards
Nature of Science

☒Use a scientific notebook to record predictions, questions and observations about data with pictures, numbers or in words.
☒Conduct investigations that may happen over time as a class, in small groups, or independently. 
☒Generate questions and make observations about natural processes.
Make predictions based on observations.
☒Discuss observations with peers and be able to support your conclusion with evidence. 
☒Make and use simple equipment and tools to gather data and extend the senses.
☒Recognize a fair test.

Design Process
☒Identify a need or problem to be solved.
☒Document the design throughout the entire design process.
☒Brainstorm potential solutions.
☒Select a solution to the need or problem.
☒Select the materials to develop a solution.
☒Create the solution. 
☒Evaluate and test how well the solution meets the goal.
☒Communicate the solution with drawings or prototypes.
☒Communicate how to improve the solution.

	
 Mathematical Practices
☒MP.1. Make sense of problems and persevere in solving them.
☒MP.2. Reason abstractly and quantitatively.
☒MP. 3 Construct viable arguments and critique the reasoning of others.
☒MP.4. Model with mathematics.
☒MP.5. Use appropriate tools strategically.
☒MP.6. Attend to precision.
☐MP.7 Look for and make use of structure.
☐MP. 8 Look for and express regularity in repeated reasoning.
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	Common Misconceptions 

	What misconceptions might students have with these ideas?
· Objects can only move in one direction.
· Objects only move on their own.
· Gravity does not work through objects. 
· Objects stop moving on their own. 
· Magnets don’t work through other objects (ie: through a table). 
· Objects only attract or repel.
· Motion is only when something is moving or not moving.
· Gravity is a way to keep things still. 
· Gravity only exists in some places. 
· Objects fall at different rates due to weight.


	Suggested Activities

	· Use ramps to see which objects travel faster or further. Estimate and then measure distance traveled. 
· Build paper airplanes and see the length they travel (based on force, gravity, etc).
· Drop a unifix cube onto tables (or other solid), through the air, and into a cup of water to  show that solids stop motion, liquid slows it down, and air doesn’t affect it.
· Use a balance to put different objects on either side (paper clips, cubes, other manipulatives) to learn how to balance the forces of gravity on either side.
· Drop two objects at the same time from the same height to see which hits the ground first. Compare and contrast in regards to shape, size, weight, etc. (Hint: All should hit at the same time, except depending on the shape.)
· Build a racecar (can buy kits from craft stores) and students race them on ramps. 
· Compare/contrast two objects’ force on gravity (based off of another activity) or elsewhere.
· Use magnets to see whether you can move a paperclip when the magnet is placed between an object. (For example, can you move a paperclip across a table when the magnet is being used from underneath the table?)

	Suggested Vocabulary
	force, motion, gravity, magnetism, attract, repel


	Resources
	http://firstschoolyears.com/science/forces/forces.html
http://www.cape.k12.mo.us/blanchard/hicks/news%20pages/scienceforce.htm - many lessons on different force/motion activities
http://www.uen.org/Lessonplan/preview.cgi?LPid=28207 - Gravity lesson
http://www.teachingkidsbooks.com/k-2nd-grade/force-motion-and-gravity - Read aloud ideas
Magic School Bus video – “Plays Ball”
http://www1.teachertube.com/viewVideo.php?video_id=126336&title=Bill_Nye_on_Gravity  - Bill Nye Gravity video
http://www.sciencea-z.com/
http://www.readinga-z.com/ 
http://www.brainpopjr.com/
http://www.discoveryeducation.com/


	Assessment

	Type of Assessment
	Example

	☒Observation
	During experiments

	☒Oral Questioning
	Informal questioning during experiments

	☒Exit Slip
	“Today I learned ___________ about gravity.” or “What did you notice about _______?”

	☒Journal
	Recording distance 

	☒Graphic Organizers
	Venn diagrams, T-charts, etc

	☒Self-Assessment
	How could you have improved your race car if you were to build it again? (or other question about an experiment/item they built)

	☐Writing Prompt
	

	☐Presentation
	

	☐Electronic media
	

	☒Think Pair Share
	“What did you notice happened to the objects when we dropped them?”

	☐Whiteboards
	

	☐Experiment/projects
	

	☒Quiz
	Give a quiz over what happens when you push an object, drop it into water, etc. (everything they learned…could create drawings to demonstration motion of objects)

	☐	

	☐	

	☐	



