	 Lesson Overview

	
Students reread Chapter Two of The Borrowers in order to determine how they “invented” new uses for the objects that they “borrowed” for use in their home under the house. Next, students will read articles, visit websites, and watch videos of how real people use innovation and creativity to invent new products that solve a problem, make life easier, or provide fun or amusement. Students use the information they have gained from their research on this topic to complete a graphic organizer that illustrates how one of the inventors they learned about used the invention design process to create their invention. Finally, students write a brief response to a question that compares the characters in The Borrowers to real-life inventors.
The activities in this lesson help students develop an understanding of the process of invention so that they are able to apply that process to complete the performance assessment at the end of the unit.

In this lesson students:
· Revisit their reading of Chapter Two of The Borrowers.
· Ask and answer questions using text-based evidence to demonstrate their understanding of how the characters in the story invented new uses for everyday objects.
· Complete writing tasks using evidence obtained from reading and researching informational text on the topic of inventors and their inventions.


	Teacher Planning, Preparation, and Materials
· Class copies of The Borrowers, by Mary Norton
· Class copies of Resource Sheets 2-4
· Copy of Resource Sheet 1 for the teacher
· Multiple copies of the books listed on Resource Sheet 3 (optional)
· Access to desktop computers, netbooks or laptops
· Overhead projector or document camera
· Paper and pencils
· Chart paper, if needed


	
INTRODUCTION:  
This lesson models instructional approaches for differentiating the CCSS for advanced/gifted and talented students. Gifted and talented students are defined in Maryland law as having outstanding talent and performing, or showing the potential for performing, at remarkably high levels when compared with their peers (§8-201). State regulations require local school systems to provide different services beyond the regular program in order to develop gifted and talented students’ potential.   Appropriately differentiated programs and services will accelerate, enrich, and extend instructional content, strategies, and products to apply learning (COMAR 13A.04.07 §03). 

Differentiate the Content, Process, and Product for Advanced / Gifted and Talented (GT) Learners

	Content refers to the key concepts of the curriculum; what students should know, understand, and be able to do.

	Content Differentiation for GT learners
The goal is an optimal match: Each student is challenged at a level just beyond the comfort zone.    Pre-assess students’ readiness to determine the appropriate starting point. Implement strategies for acceleration: Use more complex texts and materials, above grade-level standards, compacting; or move grade level content to an earlier grade. Implement strategies for enrichment/extension: Use overarching concepts, interdisciplinary connections, the study of differing perspectives, and exploration of patterns/relationships. 
	Content Differentiation in this Lesson:
Students read multiple texts from a variety of print and online sources in order to establish an understanding of how the concept of change is related to the invention process. They conduct research to explore the patterns that exist within the invention process as practiced by inventors from different eras and cultures. 

	Process refers to how students make sense of information. The teacher designs instructional activities that make learning meaningful to students based on their readiness levels, interests, or learning styles.  

	Process Differentiation for GT Learners
Instructional processes incorporate flexible pacing and opportunities to engage in advanced problem-solving characteristic of professionals in the field. Activities focus on the higher level of each continuum: from simple to complex; from more practice to less repetition; and from dependent to independent   Activities deepen understanding through authentic inquiry, research, and creative production.  
	Process Differentiation in this Lesson: 
Students conduct research on the topic of inventors and the invention process by choosing from a variety of information resources made available to them. They use open-ended focus questions to help guide their research, which is self-paced and independent. 

	Products are culminating experiences that cause students to rethink, use, and extend what they have learned over a period of time.  

	Product Differentiation for GT Learners
Differentiated products or performance tasks require students to apply learning meaningfully to complex, authentic tasks that model the real-world application of knowledge characteristic of professionals in the field. Products have an authentic purpose and audience, and students participate in goal-setting, planning, and self-monitoring.  
	Product Differentiation in this Lesson:
Students apply the knowledge and understandings they have gained from reading literary and non-fiction text in order to make the connection between one of the thematic elements of The Borrowers and the real-life experiences of inventors. 




 
CCSS Triangle Statement for Text Complexity 
Qualitative Measures:
Structure
The structure of the informational text that students encounter in their research during this lesson requires them to examine and interpret certain complex graphics in order to understand the content.
Knowledge Demands: Life Experiences and Cultural/Literary Knowledge
The informational text on inventors and the invention process contains upper level vocabulary that is complex, domain specific, and above grade level.
Quantitative Measures:
The Lexile level of The Borrowers is 780L, which falls in the current Common Core State Standards Grade 4-5 “stretch” band, thereby challenging students to read text at a higher complexity level.
Readers and Tasks:
The level and complexity of the literary and informational text in this lesson requires that the reader bring advanced motivation, critical analytic, inferencing, and visualization skills to the act of reading and interpreting the text.

Plan with UDL in mind:  This lesson applies the Universal Design for Learning Guidelines to remove barriers for advanced/gifted and talented students.   In particular, the lesson addresses:
I.  Multiple Means of Representation 
3.1 activate or supply background knowledge
3.2 Highlight patterns, critical features, big ideas, and relationships
3.4 Maximize transfer and generalization
             II. Multiple Means of Action and Expression
5.2 Use multiple tools for construction and composition
6.3 Facilitate managing information and resources
6.4 Enhance capacity for monitoring progress
             III.  Multiple Means of Engagement
7.1 Optimize individual choice and autonomy
7.2 Optimize relevance, value, and authenticity
8.2 Vary demand and resources to optimize challenge
9.1 Promote expectations and beliefs that optimize motivation
9.3 Develop self-assessment and reflection
For more information about how UDL addresses the needs of gifted learners, go to http://www.udlcenter.org/screening_room/udlcenter/guidelines

· Consider the need for Accessible Instructional Materials (AIM) and/or for captioned/described video when selecting texts, novels, video and/or other media for this unit. See “Sources for Accessible Media” for suggestions on Maryland Learning Links: http://marylandlearninglinks.org.

IMPORTANT NOTE: No text model or website referenced in this unit has undergone a review.  Before using any of these materials, local school systems should conduct a formal approval review of these materials to determine their appropriateness.  Teacher should always adhere to any Acceptable Use Policy enforced by their local school system.


	Essential Questions

	Why is change a necessary part of life?
What causes people to invent?

	Unit Standards Applicable to This Lesson

	
Reading Literature
RL3.1 Ask and answer questions to demonstrate understanding of text, referring explicitly to the text as the basis for the answers.  
· Demonstrate understanding, either orally or in writing, after reading, viewing, or listening to a text:
	° Summarize the text (See CCSS 4 RL2; SL4, 6) 
	° Identify what is directly stated in the text
	° Draw inferences and conclusions from the text
· Select relevant textual evidence when responding either orally or in writing to text-specific questions.
· Participate actively and appropriately in discussions about literary text. (See CCSS 3 SL 1, 2, 3.)
RL3.7 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). (SC, 3)

Reading Informational Text
RI3.2 Determine the main idea of a text; recount the key details and explain how they support the main idea.
· Paraphrase key details or information.
· Summarize an informational text, either orally or in writing, including the main ideas and significant supporting information from across the text. (See CCSS 4 RL 2; CCSS 3 W9; SL4, 6.)
RI3.5 Use text features and search tools (e.g., key words, sidebars, hyperlinks) to locate information relevant to a given topic efficiently.
· Use text features (e.g., print features, graphic aids, informational aids, online features, etc.) to facilitate understanding.

Writing
W3.7 Conduct short research projects that build knowledge about a topic.
· Find data and/or information within a variety of sources. (MD SLM 2-3 3A1)
· Paraphrase when taking notes from sources. (See MD SLM 2-3 4A.)
· Share findings and/or conclusions. (MD SLM 2-3 5A2; MD TL 3 6A5)
W3.8 Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories.
· Sort evidence into specified categories. (MD SLM 2-3 4A2)
W3.10 Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

Speaking/Listening
SL3.1 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.


	Lesson Procedure

	1. Have students reread Chapter Two of The Borrowers to determine how the Borrowers invented new uses for human objects in order to meet their needs and wants. This chapter contains a detailed description of Arietty, Pod, and Homily’s home, which is located underneath the house belonging to Great Aunt Sophy. (RL3.1, RL3.7, SL3.1)
· Divide students into pairs. Using the text and illustrations in Chapter Two, ask them to work together to create a list of the objects “borrowed” and the Borrowers’ new uses for   the objects. In addition, make the connection between the unit essential question “Why is change a necessary part of life?” and how it relates to the way the Borrowers’ needs and wants necessitated the change in the original use of the borrowed items. Refer to Resource Sheet 1, New Uses for Borrowed Items, for a complete list.
· Lead a brief discussion about the types of items that Pod “borrowed” from the humans and how he and Homily had invented new uses for them to suit their needs and wants. 
2. [bookmark: _GoBack]Distribute copies of Resource Sheet 2, Ideas that Ignite: Inventors and the Invention Process to each student. Tell students that they will read an article about how the process of invention works, and stories of people who invented items that are familiar to us today. Tell them that as they read the article, they should think about the following questions, which may be listed on chart paper or shown with a document camera:
· What causes people to invent?
· How do inventors come up with their ideas?
· Are all inventions successful the first time they are tried out?
· What does an inventor do when his or her invention does not work on the first try?
· How do inventors share their inventions?
Note:  A glossary is located on page three of the resource sheet that contains vocabulary words associated with the invention process. (RI3.2, SL3.1)
· After students read the article, use a turn-and-talk strategy to briefly discuss answers to the reading focus questions. Ask students to share some of those answers with the class.
· Using Resource Sheet 4, Inventors and Their Inventions: How Did They Do It?  and an overhead projector or document camera, work with students to complete the organizer using information from the article about inventor Ann Moore.
3. Distribute a blank copy of Resource Sheet 4, Inventors and Their Inventions: How Did They Do It?  and Resource Sheet 3, Invention Website Resources to each student. Allow students time to visit the websites or read other books on inventors and inventing listed on Resource Sheet 3 to gain additional information on the same topic. (RI3.2, RI3.5, W3.7, W3.8)
· Tell students to choose one of the inventors they read about and complete their copy of the invention process organizer. Note: If there is access to a computer lab or netbooks, students may access the web resources as links in a Word document on the student shared drive. If students wish to type their answers on Resource Sheet 4, this document must be saved as a Word document template before multiple students may access it.
· Ask some students to share their completed organizers with the class, either by placing them on a document camera or on an overhead projector. Alternatively, students may take a few moments to switch papers and read what another student wrote about an inventor they researched.  

Assessment
4. Now that students have read about inventors and the invention process, ask them to write a brief response to the following question: How are the Borrowers like inventors? Tell students that they should support their answer with information from Chapter Two of The Borrowers in addition to information from the graphic organizers they filled out on inventors and the invention process. When students have finished writing, responses may be shared on a document camera or overhead. (W3.10)




Instructional Lesson Plan
Grade 3 Advanced / Gifted and Talented (GT) English Language Arts
Unit Title: The Concept of Change
Lesson Title: Who Are Inventors and How Do They Invent? 
Length: 1-2 Days
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	Item Borrowed
	New Use

	flat leaf of a folding cheese grater
	gate

	lid from a cash box
	gate

	squares of pierced zinc from a meat safe
	gate

	wire fly swatter
	gate

	hairpin, safety gin
	gate hinge

	half of a manicure
	potato peeler

	scissor
	knife

	scraps of old letters
	wallpaper

	postage stamps
	pictures on wall

	trinket box
	couch or sofa (settle)

	match boxes
	chest of drawers

	bottom of a pill box
	table top

	knight from a chess set
	table pedestal

	crumbled candle wax
	fuel

	mustard pot
	fuel pot

	spoon
	shovel

	cogwheel
	fireplace grate

	brass funnel
	chimney

	funnel spout
	exhaust pipes

	match sticks
	firewood

	thimble
	soup pot

	kid gloves
	leather for boots

	pins/needles
	knitting needles

	spool of thread
	knitting yarn

	blotting paper
	carpet

	small tureen (jar)
	bathtub


Resource Sheet 1

The Borrowers Chapter 2
New Uses for Borrowed Items

[image: ]Resource Sheet 2


Ideas that Ignite: Inventors and the Invention Process

Have you ever thought of ways to do things better, faster, or easier? Have you ever wanted to take something apart to see if you could make it work better or more efficiently? Then you may end up being an inventor some day!

Inventors are always thinking about ways to solve everyday problems or think of tools or machines that might make life easier, safer, or just plain fun. However, inventions don’t just “spring up” out of nowhere! Successful inventors use a process to help them come up with ideas for inventions, build them, and then share their invention with others. Let’s take a look!

In the 1920’s automobiles started to compete with horse-drawn carriages and pedestrians on the streets of major cities. Cars went much faster, and as a result, there were many accidents. A man named Garrett Morgan witnessed a terrible accident in Cleveland, and decided to do something about it. He invented what would later become the traffic light we know today. He developed the familiar T-shaped traffic signal with three positions that had the words, Stop, Go, and All Stop. He received a patent for his device in 1923, after which he sold it to the General Electric Company. This device was used all over the country until it was replaced with the familiar green, yellow, and red lights we see today.

Some inventions happen by accident. For instance, in 1905 when he was 11 years old, Frank Epperson mixed a soft drink one winter night with soda water powder and water, which was a popular beverage at the time. He left a stirring stick in it and mistakenly left it on the porch and forgot about it. It was unusually cold that night in San Francisco, and when Frank woke up the next morning and went to get his drink mix, he found that it had frozen to the stick. It was not until 18 years later, in 1923, that Frank finally decided to get a patent for his “frozen ice on a stick” and started to produce it in several different flavors. He called the frozen dessert the “Eppsicle” ice pop. His children started calling the treat a “popsicle”, and eventually Epperson officially changed the name of his tasty invention to the one we are all familiar with today.

When Ann Moore worked As a Peace Corps nurse during the 1960s in Togo, West Africa saw African mothers carry their babies in a very interesting way. They carried them in fabric slings tied securely on their backs. Moore noticed that there was a closeness that developed between babies and their mothers when the babies were carried in this way. She also observed how the babies seemed calmer and more secure because they were so near to their mothers. Ann really liked what she saw, so when she came back home to the United States and had her own child, she decided to try and create a device that would allow her to carry her baby the same way. After her daughter Mandela was born, Ann tried to carry her baby just as she had seen other mothers do in Africa, but could find no way to do it without Mandela slipping off of her back. Ann began experimenting with a simple backpack and redesigned it to meet her needs. With her mother’s help, Ann Moore eventually invented a carrier similar to the ones used by the women she had seen in Togo. Together, they came up with the original soft baby carrier, the Snugli®, as well as other kinds of specialized carrying cases. Because of her invention, mothers and fathers all over the world can carry their babies in safety and comfort while they run errands, cook, take walks, and accomplish other daily tasks.
Jana Kraschnewski was an 11-year-old in 1995 that invented a process which turns cornstalks into a building material similar to plywood. She wrote a list of things for the book Girls and Young Women Inventing that she thought would help others with the invention process.  This list has some of her ideas, as well as others that will help an inventor to be successful.

· First, identify a problem that you think should be fixed. You may think of something right away, or it may take you a while. Write down the problem and make sure that other people know about it.
· Brainstorm possible solutions to the problem. What are some different ways to solve the problem? Write your ideas down on paper, and don’t worry if they sound a little crazy. You never know when a crazy idea will work out!
· Organize your thoughts and select the best two or three ideas. Which ones do you think will work with the materials and time that you have available? Which idea do you think you are the most capable of doing? Keep track of all your ideas and information in a logbook and design your invention.
· Build your invention prototype. What materials will you need to build your invention? Will you need help from others? What are some of the problems or challenges you might have to overcome as you build your invention?
· Test your design and evaluate whether it was successful in solving the problem. Did you get the result you wanted the first time you experimented with your prototype? Test your prototype again and see if you get the same results. Make any necessary changes or improvements to your prototype until you get the result you are looking for.
· Redesign your prototype and build the final product. Make sure that it solves the problem you identified n the first step.
· Share your invention with others. Think about the steps you had to follow in order to be successful. What do you think is the best feature of your invention and why? 

Jana says,  "When you have an idea, go for it! Work with it, and be persistent. By inventing something, you help make the world a better place.”
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Glossary

Brainstorm: thinking quickly to come up with lots of ideas and ways to solve a
problem.           

Evaluate: to examine or judge something.

Experiment: to try out something new; to carry out a scientific test.

Invention: a creation of something new.

Patent: a document granting a person and that person only, the right to sell his or
her invention or product.

Prototype: a model used as an example.

Redesign: to change an original design and make it over again.

Resource Sheet 3
Invention Website Resources

Visit the following websites to find out more about inventions, inventors, and how to
invent!

Invention at Play
http://www.inventionatplay.org/

Mighty Midget: Stories of Famous Inventors
http://inventors.about.com/library/inventors/blkidprimerk_6story.htm

Kid Inventions
http://www.youtube.com/watch?v=7tQ1INX7-zk
 
Inventions by Kids
http://www.cnbc.com/id/42497934/Inventions_By_Kids

African American Inventors
http://www.socialstudiesforkids.com/subjects/africanamericanbios_invent.htm

Inventors Tool Kit
http://www.inventnow.org/showroom/

Books
So You Want to Be an Inventor?
Judith St. George, author
David Small, Illustrator
Philomel Books 2002
ISBN 0-399-23593-0

The Kid Who Invented the Popsicle: And Other Surprising Stories about
Inventions
Donald L. Wulffson, author
Puffin Books Reprint Edition 1999
ISBN 0141302046

How Nearly Everything Was Invented
Jilly McLeod, author
Ralph Lazar and Lisa Swerling, Illustrators
DK Publishing 2006
ISBN 0756620775
[image: ]Resource Sheet 4
Inventors and Their Inventions
How Did They Do It?


Directions: Choose one of the inventors that you researched and read about today. Complete the organizer below by answering the questions in the boxes on the left.
	Name of Inventor:

	What was the problem?
Was there a need or a want? Did the inventor get an idea by accident?



	



	How did the inventor solve the problem?
Was the solution a success right away? Why or why not? What were some of the materials the inventor used?
	


	Did the inventor have to redesign their invention in order to make it work? How did they change or improve their invention?
	

	How did the inventor share the invention with others? What do you think is the best feature of the invention and why?
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