	STEM Integrated Concepts:  Physical Science	3rd Grade


	Big Idea:  Sound/Light/Energy

	Inquiry Questions

	Science:
· How can we identify objects by the sounds they make when they are dropped?
· What determines the pitch of a vibrating object?
· How can sound travel through solids or water?
· What is energy?
· How does light travel through air?
· What happens when light hits an object?

Technology/Engineering:
· How can you use the discrimination of sounds to make a code for sending messages?
· How can you create a musical instrument using everyday materials?
Mathematics:
· How does light energy affect temperature over a period of time?
· How far does a sound travel and how does the environment affect the distance in which it can travel?

Social Studies:
 	

	Content Area
	Grade Level Standards

	Science 

	3.1.1: Generate sounds using different materials, objects and techniques. Record the sounds and then discuss and share the results.  
3.1.2: Investigate how the loudness and pitch of sound changes when the rate of vibrations changes.
3.1.3: Investigate and recognize that sound moves through solids, liquids and gases (e.g., air).
3.1.4:  Investigate how light travels through the air and tends to maintain its direction until it interacts with some other object or material.
3.1.5:  Observe and describe how light is absorbed, changes its direction, is reflected back and passes through objects.  Observe and describe that a shadow results when light cannot pass through an object.
3.1.6 Describe evidence to support the idea that light and sound are forms of energy


	Technology & Engineering
	1E  Creative thinking and economic and cultural influences shape technological development
9E:  Models are used to communicate and test design ideas and processes
11D  Identify and collect information about everyday problems that can be solved by technology, and generate ideas and requirements for solving a problem.
11F Test and evaluate the solutions for the design problem.
12G  Use common symbols, such as numbers and words, to communicate key ideas.
10E  The process of experimentation, which is common in science, can also be used to solve technological problems.16C  Energy comes in different forms.
16D  Tools, machines, products, and systems use energy in order to do work.
17DThe processing of information through the use of technology can be used to help humans make decisions and solve problems.
17E:  Information can be acquired and sent through a variety of technological sources, including print and electronic media.
17F:  Communication technology is the transfer of messages among people and/or machines over distances through the use of technology.
17G:  Letters, characters, icons, and signs are symbols that represent ideas, quantities, elements, and operations.

	Mathematics
	3.OA.8  Solve two-step word problems using the four operations. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation and estimation strategies including rounding.
3.NBT.1 Use place value understanding to round whole numbers to the nearest 10 or 100.
3.MD.2:  Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and liters (l). Add, subtract, multiply, or divide to solve one-step word problems involving masses or volumes that are given in the same units, e.g., by using drawings (such as a beaker with a measurement scale) to represent the problem.
3.MD.1  Tell and write time to the nearest minute and measure time intervals in minutes. Solve word problems involving addition and subtraction of time intervals in minutes, e.g., by representing the problem on a number line diagram.
3.MD.3  Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and “how many less” problems using information presented in scaled bar graphs. For example, draw a bar graph in which each square in the bar graph might represent 5 pets.
3.MD.4  Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where the horizontal scale is marked off in appropriate units— whole numbers, halves, or quarters.


	Social Studies
	

	ELA
	Reading: Informational Text
RI.3.2  Determine the main idea of a text; recount the key details and explain how they support the main idea
RI.3.4: Determine the meaning of general academic and domain-specific words and phrases in a text relevant to a grade 3 topic or subject area.
RI.3.5:  Use text features and search tools (e.g., key words, sidebars, hyperlinks) to locate information relevant to a given topic efficiently.

WRITING
W.3.1  Write opinion pieces on topics or texts, supporting a point of view with reasons.

Speaking and Listening
SL.3.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts, building on others’ ideas and expressing their own clearly.
SL.3.2 Determine the main ideas and supporting details of a text read aloud or information presented in diverse media and formats, including visually, quantitatively, and orally.
SL.3.3 Ask and answer questions about information from a speaker, offering appropriate elaboration and detail.


	Science Process Standards 
	Standards for Mathematical Practice


	Science Process Standards
Nature of Science
☒Make predictions and formulate testable questions.
☒Design a fair test. 
☒Plan and carry out investigations—often over a period of several lessons—as a class, in small groups or independently. 
☒Perform investigations using appropriate tools and technologies that will extend the senses.
☒Use measurement skills and apply appropriate units when collecting data.
☐Test predictions with multiple trials. 
☒Keep accurate records in a notebook during investigations and communicate findings to others using graphs, charts, maps and models through oral and written reports.
☒Identify simple patterns in data and propose explanations to account for the patterns.
☒Compare the results of an investigation with the prediction. 

Design Process
☒Identify a need or problem to be solved.
☒Brainstorm potential solutions.
☒Document the design throughout the entire design process.
☒Select a solution to the need or problem.
☒Select the most appropriate materials to develop a solution that will meet the need.
☒Create the solution through a prototype.
☒Test and evaluate how well the solution meets the goal.
☒Evaluate and test the design using measurement.

	
 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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	Plan of Work


	Common Misconceptions 

	What misconceptions might students have with these ideas?

Sounds travel only through air?
No relationship between matter and energy.
Light can only be reflected from shiny surfaces.
An object cannot absorb and reflect light- they can only do one or the other.
Earth gets heat from the sun.
Pitch and volume are the same.

Math:
· Some students might confuse the hour and minute hands.  For the time of 3:45, they might say 9:15.  
· Some students name the numeral closest to the hands, regardless of whether this is appropriate.  For instance, for the time of 3:45 they say 3:09 or 9:03.  Assess students’ understanding of the roles of the minute and hour hands and the relationship between them.  Provide opportunities for students to experience and measure times to the nearest minute and nearest hour.  Have them focus on the movement and features of the hands.
· Students may read the mark on a scale that is below a designated number on the scale as if it was the next number. For example, a mark that is one mark below 80 grams may be read as 81 grams. Students realize it is one away from 80, but do not think of it as 79 grams.



	Suggested Activities

	· Students design and create a musical instrument using recycled materials.  Create/Select a song/poem to record with musical background from their created instrument.  
· Station rotations with musical instruments: waterphone, xylophone, the kalimba, and the string beam.  Writing prompt:  “Your principal only has the money to purchase 2 instruments that you explored today.  If you could choose, which two would you select and why?”
· Measure the change in temperature of objects when placed under lamps or in the sunlight.
· Measure the time and distance of sound travel (use a baseball game as example – you see the ball hit prior to the crack of the bat)
· Measure the flash/bang ratio of thunder to lightening. 
· Compare the vegetation of different areas with varying amounts of light.
· Compare the volume of sound and its effect on your hearing.

	Suggested Vocabulary
	Elapsed time, Energy, Pitch, Vibration, Frequency, Tension, Sound waves, Reflect, absorb


	Resources
	Foss- sound kit
http://classroom.jc-schools.net/sci-units/energy.htm
http://www.brainpop.com/search/search.weml?keyword=sound
Young Audience of Indiana:  “Drums of Africa”
http://www.eschooltoday.com/energy/kinds-of-energy/what-is-sound-energy.html
http://library.thinkquest.org/5116/sound.htm
http://www.bbc.co.uk/bitesize/ks3/science/energy_electricity_forces/


	Assessment

	Type of Assessment
	Example

	☒Observation
	Do they understand the relationship between wavelength and pitch?  Are they putting the bottles in the correct order?  Are they aligning the xylophone keys correctly?  Did they measure the liquid for the experiment correctly?

	☐Oral Questioning
	

	☒Exit Slip
	Explain what happens when light hits a mirror.

	☐Journal
	

	☐Graphic Organizers
	

	☐Self-Assessment
	

	☒Writing Prompt
	Choose ANY of the inquiry questions and use as your writing prompt for the day.

	☒Presentation
	Present your instruments

	☐Electronic media
	

	☒Think Pair Share
	Discuss with your neighbor how sound and light vary in speed of travel.

	☐Whiteboards
	

	☒Experiment/projects
	Are they able to create a musical instrument that actually produces sound?

	☐Quiz
	

	☐	

	☐	

	☐	



