	STEM Integrated Concepts:  Physical Science	2nd Grade


	[bookmark: _GoBack]Big Idea:  Properties of Matter

	Inquiry Questions

	Science:
· How does water change when it is heated or cooled?
· What happens when solids and liquids are combined or separated?

Technology/Engineering:
· How is water reused?
· How does technology help to recycle materials?

Mathematics:
·  How can time help in collecting data?
	
Social Studies:
· 


	Content Area
	Grade Level Standards

	Science 

	2.1.1 Observe, describe, and measure ways in which the properties of a sample of water (including volume) change or stay the same as the water is heated and cooled and then transformed into different states.
2.1.2 Predict the result of combining solids and liquids in pairs.  Mix, observe, gather, record and discuss evidence of whether the results may have different properties than the original materials.
2.1.3 Predict and experiment with methods (e.g. sieving, evaporation) to separate solids and liquids based on their physical properties.

	Technology/Engineering
	5.A: Some materials can be reused and/or recycled. 

	Mathematics
	2.MD.7: Tell and write time from analog and digital clocks to the nearest 5 minutes using AM and PM.

	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.2.2: Identify the main topic of a multi-paragraph text as well as the focus of specific paragraphs within the 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.2.6: Identify the main purpose of a text, including what the author wants to answer, explain, or describe.
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.2.8: Describe how reasons support specific points the author makes in 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.2.1: Write opinion pieces in which they introduce the topic or book they are writing about, state an opinion, supply reasons that support the opinion, use linking words (e.g.: because, and, also) to connect opinion and reasons, and provide a concluding statement or section.
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.2.3: Write narratives in which they recount a well-elaborated event or short sequence of events, include details to describe actions, thoughts, and feelings, use temporal words to signal event order, and provide a sense of closure.
CCSS.ELA-Literacy.W.2.4: Begins in grade 3
CCSS.ELA-Literacy.W.2.5: With guidance and support from adults and peers, focus on a topic and strengthen writing as needed by revising and editing.
CCSS.ELA-Literacy.W.2.6: With guidance and support from adults, use a variety of digital tools to produce and publish writing, including in collaboration with peers.
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.


	
	




	Plan of Work


	Common Misconceptions 

	What misconceptions might students have with these ideas?
· Water disappears when it evaporates.
· Cold cups of liquid “sweat” (rather than recognizing that it’s condensation). 
· Steam is hot air. 
· The water cycle involves only freezing and melting of water.
· Water cycle only includes rain and snow. 
· Water runs out (may not realize the water is recycled over and over).
· Liquids are something you drink.
· Only water can melt, boil, or freeze.
· Air is not a gas.
· Gas is a fart.
· Gases are invisible.
· Gas is only for a car (gasoline). Also may think gas is a liquid as a result.
· Solids are heavy and hard.


	Suggested Activities

	· Sinking and floating with different objects.
· Using different shaped bubble wands to see if it changes the shape of a bubble. Students use pipe cleaners to make own shape and test them out.
· Use paintbrushes and water to “paint” a picture outside on the sidewalk. Use chalk to draw around the water picture. Come back out in 20 minutes or so to see that the water of your picture has “disappeared” (evaporated.
· Watercolor painting to show evaporation
· Observe an ice cube melting – record illustrations and written observations before, during, after. Record time it started, at check during, and after. Could write out a sequencing written prompt describing observations.
· “Cloud in a cup”: use a clear cup half-full of water, put a mound of shaving cream on top as the “cloud”. Use blue food coloring to put drops on top of the shaving cream. Eventually the “clouds” will get so full of “condensation” that they will drop “precipitation” (food coloring drips down into the water) -> look on Pinterest
· Use tea kettle, hot plate, electric kettle to show water vapor.
· Solids, liquids, gas sort -> create a flipbook 
· Balloon Exploration: A has air in it (gas), B has water in it (liquid), C has water frozen in it (solid). Students use senses to make observations and predict what is inside based on knowledge of properties of matter. Then can break open and discuss findings.

	Suggested Vocabulary
	solid, liquid, gas, property, matter, water cycle, evaporation, condensation, precipitation


	Resources
	http://www.abpischools.org.uk/page/modules/solids-liquids-gases/slg2.cfm 
http://www.sciencekids.co.nz/gamesactivities.html 
http://fitkidsclub.blogspot.com/2012/06/clubhouse-truth-preschool-science.html 
http://www.brainpopjr.com/   -  lots of great, short videos about properties of matter
http://www.discoveryeducation.com/
http://havefunteaching.com/songs/science-songs/water-cycle-song/ 
http://www.sciencea-z.com/
http://www.readinga-z.com/

	Assessment

	Type of Assessment
	Example

	☒Observation
	Listen for terminology used during experiments, participation, etc.

	☐Oral Questioning
	

	☒Exit Slip
	Solids, liquids, gases sort 

	☒Journal
	Science notebook recording observations of ice cube melting, times, sink/float experiment, etc.

	☒Graphic Organizers
	Visual representation of the particles of matter with in solids, liquids, and gases

	☐Self-Assessment
	

	☐Writing Prompt
	

	☐Presentation
	

	☐Electronic media
	

	☒Think Pair Share
	Compare the results of the various experiments

	☐Whiteboards
	

	☒Experiment/projects
	Students reflect and discuss what happens to water when it is heated or cooled in reference to the ice cube experiment; also could be used for any of the experiments (ie: balloons)

	☐Quiz
	

	☐	

	☐	

	☐	



