	STEM Integrated Concepts:  STEM	3rd Grade


	Big Idea:  Simple Machines and Appropriate Tools

	Inquiry Questions

	Science:
· How are simple machines utilized to solve a real-life problem?
Technology/Engineering:
· How do simple machines make our lives easier?
Mathematics:
· When would you need to find the area or perimeter of an object?
· What quadrilaterals were used to build this simple machine? (show a picture of a simple machine)
Social Studies:
· How did technology change our Indiana region?

	Content Area
	Grade Level Standards

	Science 

	3.4.1 Choose and use the appropriate tools to estimate and measure length, mass, and temperature in SI units.
3.4.2 Define and uses and types of simple machines and utilize simple machines in the solution to a “real world” problem.

	Technology & Engineering
	1D Tools, materials, and skills are used to make things and carry out tasks.
2H Resources are the things needed to get a job done, such as tools and machines, materials, information, energy, people, capital, and time.
2I Tools are used to design, make, use, and assess technology.
2K Tools and machines extend human capabilities, such as holding, lifting, carrying, fastening, separating, and computing.
3B Technologies are often combined.
3C Various relationships exist between technology and other fields of study.
6B Because people’s needs and wants change, new technologies are developed, and old ones are improved to meet those changes.
7B People have made tools to provide food, to make clothing, and to protect themselves.
9C The engineering design process involves defining a problem, generating ideas, selecting a solution, testing the solution(s), making the item, evaluating it, and presenting the results.
9D When designing an object, it is important to be creative and consider all ideas
9E Models are used to communicate and test design ideas and processes.
10C Troubleshooting is a way of finding out why something does not work so that it can be fixed.
10D Invention and innovation are creative ways to turn ideas into real things.
10E The process of experimentation, which is common in science, can also be used to solve technological problems.
13D Investigate and assess the influence of a specific technology on the individual, family, community, and environment.
13E Examine the trade-offs of using a product or system and decide when it could be used.12E Select and safely use tools, products, and systems for specific tasks.
18D The use of transportation allows people and goods to be moved from place to place.
18E A transportation system may lose efficiency or fail if one part is missing or malfunctioning or if a subsystem is not working.

	Mathematics
	3.G.1  Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may share attributes (e.g., having four sides), and that the shared attributes can define a larger category (e.g., quadrilaterals). Recognize rhombuses, rectangles, and squares as examples of quadrilaterals, and draw examples of quadrilaterals that do not belong to any of these subcategories. 
3.G.2 Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the whole. For example, partition a shape into 4 parts with equal area, and describe the area of each part as 1/4 of the area of the shape. 
3.MD.2 Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and liters (l).6 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.7
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. 
3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area measurement. 
3.MD.6 Measure areas by counting unit squares (square cm, square m, square in, square ft, and improvised units). 
3.MD.8 Solve real world and mathematical problems involving perimeters of polygons, including finding the perimeter given the side lengths, finding an unknown side length, and exhibiting rectangles with the same perimeter and different areas or with the same area and different perimeters.


	Social Studies
	3.1.4  Give examples of people, events and developments that brought important changes to the regions of Indiana.
3.1.5  Chronological Thinking, Historical Comprehension, Analysis and Interpretation, Research: Create simple timelines that identify important events in various regions of the state.
3.3.9  Human Systems: Identify factors that make the region unique, including cultural diversity, industry, the arts and architecture.


	ELA
	Reading:
CCSS.ELA-Literacy.RL.3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers.
CCSS.ELA-Literacy.RL.3.2 Recount stories, including fables, folktales, and myths from diverse cultures; determine the central message, lesson, or moral and explain how it is conveyed through key details in the text.
CCSS.ELA-Literacy.RL.3.3 Describe characters in a story (e.g., their traits, motivations, or feelings) and explain how their actions contribute to the sequence of events
CCSS.ELA-Literacy.RL.3.7 Explain how specific aspects of a text’s illustrations contribute to what is conveyed by the words in a story (e.g., create mood, emphasize aspects of a character or setting)
CCSS.ELA-Literacy.RL.3.9 Compare and contrast the themes, settings, and plots of stories written by the same author about the same or similar characters (e.g., in books from a series)
WRITING
CCSS.ELA-Literacy.W.3.4 With guidance and support from adults, produce writing in which the development and organization are appropriate to task and purpose. 
CCSS.ELA-Literacy.W.3.5 With guidance and support from peers and adults, develop and strengthen writing as needed by planning, revising, and editing. 
CCSS.ELA-Literacy.W.3.6 With guidance and support from adults, use technology to produce and publish writing (using keyboarding skills) as well as to interact and collaborate with others.
CCSS.ELA-Literacy.W.3.7 Conduct short research projects that build knowledge about a topic.
CCSS.ELA-Literacy.W.3.8 Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories.

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.3.4  Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive details, speaking clearly at an understandable pace.
SL.3.6  Speak in complete sentences when appropriate to task and situation in order to provide requested detail or clarification.


	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.


	
	




	[bookmark: _GoBack]Plan of Work


	Common Misconceptions 

	What misconceptions might students have with these ideas?
Mass and weight are the same and equal all times
English system is easier to use than the metric system.
Heat and temperature are the same.

Math
· Students may confuse perimeter and area when they measure the sides of a rectangle and then multiply. They think the attribute they find is length, which is perimeter. Pose problems situations that require students to explain whether they are to find the perimeter or area. 
· Students think that when they are presented with a drawing of a rectangle with only two of the side lengths shown, these are the only dimensions they should add to find the perimeter. Encourage students to include the appropriate dimensions on the other sides of the rectangle. With problem situations, encourage students to make a drawing to represent the situation in order to find the perimeter.


	Suggested Activities

	· Research project: Students will select a simple machine and research its use and contributions through out history.   How has it changed though out history?  Create a timeline of the evolution of the simple machine.  What impact has it had on our Indiana region and society?   
· Levers:  Students are provided cereal, popsicle sticks, rulers, meter sticks, straws, string, and tape.  They are to work together to design a catapult that will shoot the cereal into a cup.  Measure the mass of the object and the distance thrown.  Chart your results.  
· Wheels/Axles/Wedges:  Students explore and observe different types of wedges, wheels, and axles. (fork, flat head screwdriver, saw, tape dispenser, toy car, door knob, pencil sharpener).  
· Students create a Rube Goldberg machine and relate geometry back to the design of the machine. 

	Suggested Vocabulary
	Simple Machines, Force , Inclined plane, Wheel, Axel, Lever, Pulley, Wedge, Screw, Work, Mass, Polygon, Area, Perimeter, Quadrilateral, Rhombus

	Resources
	http://www.edheads.org/activities/simple-machines/
http://www.edheads.org/activities/simple-machines/teacher.shtml
http://www.msichicago.org/online-science/simple-machines/
http://www.fi.edu/qa97/spotlight3/
http://www.mikids.com/Smachines.htm
http://www.cosi.org/downloads/activities/simplemachines/sm1.html
http://teacher.scholastic.com/dirtrep/simple/pulley.htm
http://sciencespot.net/Pages/kdzphysics2.html


	Assessment

	Type of Assessment
	Example

	☐Observation
	

	☐Oral Questioning
	

	☒Exit Slip
	Make a list of each type of simple machine.

	☐Journal
	

	☐Graphic Organizers
	

	☐Self-Assessment
	

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

	☐Presentation
	

	☐Electronic media
	

	☒Think Pair Share
	What is the difference between area and perimeter?

	☐Whiteboards
	

	☐Experiment/projects
	

	☒Quiz
	Ed Heads simple machines pre-post-test

	☒Rubric
	For the invention 

	☐	

	☐	







