	STEM Integrated Concepts:  Earth and Space Science	2nd Grade


	Big Idea:  Earth/Sun/Moon Relationships

	Inquiry Questions

	Science:
· Why does the shape of the moon change from day to day?
· Why does our shadow change during the day? 
· What observations can we make about the sun, moon, and stars?

Technology/Engineering:
· How is Daylight Savings Time beneficial in Indiana?
Mathematics:
· What fractions can you create using the phases of the moon?
· How does your shadow change in length throughout the day?

Social Studies:	
· What can you observe by creating a monthly moon calendar?
· In what directions do the sun and moon rise or set?


	Content Area
	Grade Level Standards

	Science 

	2.2.7: Investigate how the sun appears to move through the sky during the day by observing and drawing the length and direction of shadows.
2.2.8: Investigate how the moon appears to move through the sky during the day by observing and drawing its location at different times. 
2.2.9: Investigate how the shape of the moon changes from day to day in a repeating cycle that lasts about a month

	Technology/Engineering
	2A:  Some systems are found in nature, and some are made by humans. (for example; earth, moon, sun is a system found in nature.  Daylight Savings Time is a human made system based on earth, moon, and sun natural system)
10.A: Asking questions and making observations helps a person figure out how things work.
12.A: Discover how things work. 

	Mathematics
	2.G.3: Partition circles and rectangles into two, three, or four equal shares. Describe the shares using the words halves, thirds, half of, a third of, etc. Describe the whole as two halves, three thirds, four fourths. Recognize that equal shares of identical wholes need not have the same shape. 
2.MD.1: Measure the length of an object by selecting and using appropriate tools, such as rulers, yardsticks, meter sticks, and measuring tapes. 
2.MD.2: Measure the length of an object twice using length units of different lengths for the two measurements; describe how the two measurements relate to the size of the unit chosen. 
2.MD.3: Estimate lengths using units of inches, feet, centimeters, and meters.

	Social Studies
	2.1.6: Create and maintain a calendar of important school days, holidays, and community events. 
2.3.1: Use a compass rose to identify cardinal and intermediate directions and to locate places on maps and places in the classroom, school, and in the community. 

	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
[bookmark: _GoBack]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?
· The sun rotates around the Earth.
· The moon makes its own light. 
· The moon is only visible at night./The sun disappears at night.
· The Earth is larger than the sun.
· The moon grows and shrinks throughout the month. (They may not understand the whole moon is always there, just that some parts are in shadow throughout the month.)
· When it’s hot, the sun is closer to the Earth.
· It’s nighttime for everybody at the same time on Earth.
· We don’t move because we can’t feel Earth spinning. (Everything else revolves around us.)


	Suggested Activities

	· Create a phases of the moon calendar over a month. Write what you noticed about how it’s changed. 
· Use Oreos or other foods to represent the phases of the moon.
· Use bodies/balls and demonstrate physically how the Earth, moon, and sun work together. (Big project: Work in groups to create mobiles or other 3-D depiction of them.)
· Trace shadows outside using chalk a few times throughout the day and measure the length of them. Record, write out results, and discuss how it changed over time. 
· Make a sun observer or moon observer to assist with observations. 

	Suggested Vocabulary
	phases, cycle, length, measurement tools, ruler, yardstick, meter stick, measuring tape, estimate lengths, inches, centimeters, feet, meters, equal shares, halves, thirds, fourths (and quarters)

	Resources
	http://www.moonconnection.com/ - Lunar calendars, real-life images, etc
http://www.fossweb.com/modules3-6/SunMoonandStars/ - Various activities
http://www.youtube.com/watch?v=79M2lSVZiY4 - Phases of the Moon Rap
http://www.harcourtschool.com/activity/moon_phases/index.html - Phases of the Moon Simulation
http://www.noao.edu/education/phases/phases_demo.html - Phases of the Moon video demo
http://www.sciencea-z.com/
http://www.readinga-z.com/
http://www.brainpopjr.com/   - Short, informational fun videos

	Assessment

	Type of Assessment
	Example

	☐Observation
	

	☐Oral Questioning
	

	☒Exit Slip
	Check understanding of concepts taught in daily lessons (ie: What happens to the sun at nighttime?)

	☒Journal
	Monthly moon calendar

	☒ Graphic Organizers
	Recording shadows at different times through day and length on a graphic organizer

	☐Self-Assessment
	

	☐Writing Prompt
	

	☒Presentation
	Could present 3-D mobile representations of Sun, moon, and stars

	☐Electronic media
	

	☒Think Pair Share
	Observations of moon calendar, how shadows changed, etc

	☐Whiteboards
	

	☒Experiment/projects
	Shadow experiment -> explore how it changes and record in organizer and/or scientific journal

	☐Quiz
	

	☐
	

	☐
	

	☐
	





