How do we find the design Challenges in the stories?
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Overview Approach:


	Define an approach for what you want the leaning outcome to be. 

	Pick a science strand to connect

	With an engineer’s perspective, use the normal teacher’s skills to engage students in the story.   …  Look at "story map" for ideas, think of engineering key words

	Develop design challenges 

	Integrate the engineering design and the science

	Use the 8 step design process or modified PreK-2 grade version 
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Step Approach: Modify the action based on grade level
	PreK-2:  Focus on using the 8 step design process ( or a simplified one) and thinking skills questions to do the design challenges.   Use a discussion  process between the teacher and the students to do the design process.  The facilitator uses questions to go through the design process with the students.  Basic goal is to build the understanding of skillful thinking and the role of the engineer.  When doing a limited build project, students can learn the basic of scaling, paper modeling, and natural and manmade material and small group team operation.

	Grades 3-5:  Expand the activity around the design challenges with more focus on team collaboration and building artifacts within the group. More self-directed operation
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Picking literature: 
Generally, the book selection will be part of the years reading program that is defined in the school.  If you have options, look to the theme of the social studies program to influence your book selection. 
	Use books to also cover the social studies themes as defined in the framework. 

When choosing your book, you can integrate Social Studies/History by picking books with themes that track the Social Studies/History Framework
Pre-Kindergarten–Kindergarten: Living, Learning, and Working Together

Grade 1 : True Stories and Folk Tales from America and from Around the World 

Grade2:   E Pluribus Unum: From Many ,One 
Grade 3 : Massachusetts and its Cities and Towns: Geography and History  
Grade 4 : North American Geography with Optional Standards for One Early Civilization
Grade 5 : United States History, Geography, Economics, and Government: Early Exploration to Westward Movement
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Approach:
A teacher normal engages the students with the literature they are reading by asking skillful questions and using meta-cognitive thoughts to bring out interesting areas of the story line.  What we are adding is an Engineering lens on the process to focus those questions from an engineering designer’s viewpoint. 
	Teacher Strategies
	Student Activities

	· Engage the students in the story by using questions that the students identify some design challenges.  Look for conflicts, changes in the story line and places where a new item could help one of the characters. 

· How can someone’s quality of life be improved?, How can we make a certain task easier?, How can we improve upon an existing product? 

·  Focus on key words that relate to science and engineering such as, habitat, weather, materials & tools, devices to help society, survival, plant material, and the environment.

· Challenge the author’s assumptions in the story line by looking with the engineering view.  
· Have students brainstorm and decide on challenge they will work on. 
· If the author was an engineer, what would be added to the story?  How can the students enhance this?
	· Prior skills needed by the students to do this design challenge. 
· Understand the design process and what engineers do. 
· What science are we going to learn and teach to others



	· Form teams based on strengths of the individuals to  work together 

· Have students select roles that they will do as part of the team. Focus on engaging the individuals. 
	

	Can we add additional literacy skills to this exercise? Keeping a design note book, making reports and presentations. 
	

	What are the major points of the author, can we design something useful that would help the story?
	

	Add in to the activity:

· budgeting constraints

· use of a timeline planning process
· how do we insure the quality of the product?

· fits the community needs 

· Writing descriptions of products and teamwork

· Making a small model of a big thing ( a scaled model )

· Making and using simple sketches ( blueprints )

· Understanding how to comply with design specifications 


	


Rubric: / Assessments


How will we measure success? 

	Best- used all the thinking skills and shows very good understanding of questions. Engage team members in activities and worked very well with them. Contributed a high level of content knowledge 

	Very good- Used a good portion of thinking skills and questions within the project. Provide team support and worked within the guidelines of the project. Contributed content knowledge. 

	Adequate- Used their thinking skills when other requested help. Provided team support when necessary and contributed adequate level of content knowledge 

	Needs support- Did not work at their level in using questions and thinking skills for the project. Did not support the team and contribute to its success. Did not know the content when called upon 



	

	Area
	Assessment

	Use of thinking skills
	

	Relating to the science
	

	Communication skills
	

	Team work
	


Examples:

	Story
	Design challenges
	Comments/Science

	De Suess, Green Eggs & Ham
	· Design a process to create a green egg
 

· Can you design a stronger trestle for the train
 


	Why are egg yokes yellow?  Are they all yellow?
 

Understand motion of objects.


 



	Fairy Tale ... the wolf and 3 pigs
	· Design a stronger house

· Design a Solar house
 

· Design a fence around the pigs house
 


	Materials and tools
 

Sun as a source of heat and light 

 

Living things and their environment 

 



	Goldilocks & the three bears 
	· Security system to prevent Goldilocks from entering the house 

· Design a stronger chair

· Design an escape route for Goldilocks from the upstairs bedroom

 


	The children work for the bears
science_framework_earth& space
 

Investigate materials 
 

Simple forces & investigate playgrounds
 


 




  Grade3-5
 

	Story
	Design challenges 
	Comments

	Cricket in time square by George Sheldon 
	· Designing a home for the cricket,
             

· designing a sound system to amplify the crickets sound.

· Designing a food system for the cricket, mouse and cat. 


	Adaptations of living things  

                                         

Sound energy

 

Energy and living things 

 



	On the far Side of the mountain by Jean Craighead George 
	· Design an electric generator for the water wheel.

· Design an energy efficient house

· Create a way to catch game for their food


	Many opportunities for designing  appliances
 

  
 

The falcon was his source of food

 



	By the shores of Siver Lake by Laura Ingalls Wilder 
	· Build a house on the prairie

· design a tool to make it easier to get things on and off a wagon 

· Design a song recording device for this time period 


	 

	Island of blue dolphins by Scott O'Neil 
	· Design a tools for digging roots 

· Design a map of the island based on her verbal descriptions

· Make a skirt of Yacca fibers

· Machine to lower canoe in the water


	 

	 
	 
	 


	Title: /ISBN #
	By the Shores of Silver Lake


	Author

	Laura Ingalls Wilder 


	Story Line:

	  Story of a young girl and her family’s adventure moving to the west during the time that her father is submitting a claim for a land grant parcel.  Touches on her observations as the family takes the railroad to meet up with her father and the adventures living in the wilderness while man are building the railroad beds and people are coming west.   She has a sister who she looks after who is blind plus other sister’s. 

The father has a fiddle that he plays and the family sings songs.



	

	Engineering design challenges:

Designing a railroad bed ad putting the tracks on the bed.  Design something to help her blind sister function better.
Build a house on the prairie.
Design a song recording device for that time period. 
Design a tool to make it easier to get things on and off a wagon. 
Design a solar heating system for the people. 

Science:

  Earth & Space Science

Life science

Physical Sciences  ( Physics, Chemistry )  

Technology / Engineering 

Weather, rocks and their properties 
Energy and living things, Forms of energy
sound energy

Mathematics:

Number Sense

Patterns, relationships, Algebra

Geometry

Measurements

Data Analysis, Statistics, Probability 



	

	Title: /ISBN #
The cricket in times square

Author

George Selden

Story Line:

  A cricket from ct. finds himself in NYC Times square and is adopted by a young boy who works in his family newspaper kiosk in the subway of Times Square station.  He is befriended by a mouse and cat who also live in a pipe located near the news stand.  The story centers around what happens to this cricket and his friendship with the other characters.  It is exciting and has lots of good values about family, friendship and life in the city. 
subway, design a cricket house

Engineering design challenges:

Designing a home for the cricket, designing a sound system to amplify the crickets sound.  Designing a food system for the cricket, mouse and cat. 

Science:

  Earth & Space Science

Life science

Physical Sciences  ( Physics, Chemistry )  

Technology / Engineering 

Learn about how the cricket makes sound and the physics of sound.  Design an amplifier for him.
Learn about the life cycle of a cricket and its role in nature. Design a system to record and document to life cycle.  Adoption of the cricket to the environment. 
Can animals smell? Do they carry germs? What are germs and how would we prevent them passing to humans?

Design a map system for the animals to keep track of where they are. 
Design an environment in the subway that parallels the surface. ( Earth & Space) Weather, Light, Water Cycle, sky and shadows,  Make tools to measure the environment 

Mathematics:

Number Sense

Patterns, relationships, Algebra

Geometry

Measurements

Data Analysis, Statistics, Probability 



	

	

	Title: /ISBN #
Judy moody Gets famous  / ISBN 0-7636-0849-1 ( hardcover)

Author

Megan McDonald 

Story Line:

 Judy Moody wants to get a story about her in the local paper like her fellow school mate had.  She tries many small ventures to get famous but all fail for various reasons.  At the end, she fixes some doll anomalously for a hospital ward and the story is picked up by the paper.  She is very happy even without her name being in the story.  



	Major Theme


Engineering design challenges:

Design tools for fixing dolls, A holding device for the cat so it can’t jump out of her arms., A package for the George Washington cherry pit so it cannot be swallowed.  Designing a machine that makes things look old. 

Mathematics:

Number Sense

Patterns, relationships, Algebra

Geometry

Measurements

Data Analysis, Statistics, Probability 

Science:

Earth & Space Science

Life science

Physical Sciences  ( Physics, Chemistry )  

Technology / Engineering 

Could be a lot of life science in these engineering tasks.  How do things get old?  What breaks in the body?

Title: /ISBN #
Me oh Maya  / 0-670-03629-3     The time warp trio series 

Author

Jon Scieszka 

Story Line:

  A group of young boys are transported back in time to the  Mayan society 1000AD in Mexico while playing a game of basketball.  This has happened to them before.  They have to find a book that emites green smoke.  They have a problem with  Mayan high priest.  They go through some situations with the high priest.  A family befriends them and show them how they can challenge the high priest to a game of Mayan basketball and then get the book. 

Engineering design challenges:

Design something that amplifies the sound.  Invent a time travel machine, invent a basketball shooting machine. 

Science:

  Earth & Space Science

Life science

Physical Sciences  ( Physics, Chemistry )  

Technology / Engineering 

Invent a time machine.  Need to understand LIFE SCIENCE 

Invent a shooting machine … PHYSICAL SCIENCE 

Mathematics:

Number Sense

Patterns, relationships, Algebra

Geometry

Measurements

Data Analysis, Statistics, Probability 

Title: /ISBN #
On the fare Side of the mountain
Author

Jean Craighead George
Story Line:

  About a young brother and sister who are leaving on there own in the mountains of NY state.  

They enjoy the life of self-sufficiency and live without modern conveniences. 

 A big part of the story focuses on when the sister decides to find a replacement 

pet for the brother’s lost bird of pray. 

Engineering design challenges:

Design an electric generator for the water wheel.  Many opportunities for designing appliances

 such as coolers and waste removals units.  Design a series of location devices for campers that 

are mentioned in the book.  Compass, weather instruments.  What about different tools to help

 them live better. 
Design a house that is energy efficient.  Create a way to catch game for his food , since the

 falcon was taken from him.  

Science:

  Earth & Space Science

Life science

Physical Sciences  ( Physics, Chemistry )  

Technology / Engineering 

Mathematics:

Number Sense

Patterns, relationships, Algebra

Geometry

Measurements

Data Analysis, Statistics, Probability 




