Complete Lesson Seed 1. PBL Scenario before this lesson.
This lesson can be adapted, including instructional time, to meet the needs of your students.

	Background Information

	Content/Grade Level

	Mathematics, Grade 3 GT
  Domain: NF – Numbers and Operations – Fractions
Clusters: Developing understanding of fractions as numbers 
Note: The Common Core stresses the importance of moving from concrete fractional models to the representation of fractions using numbers and the number line.  Concrete fractional models are an important initial component in developing the conceptual understanding of fractions. However, it is vital that we link these models to fraction numerals and representation on the number line.  This movement from visual models to fractional numerals should be a gradual process as the student gains understanding of the meaning of fractions.


	Unit

	3.NF.A.1-3 Develop understanding of fractions as numbers

This lesson plan addresses MD CCSS 3.NF.A.1-2 and 3.NF.B.3a-b. Additional Lesson Plans will need to be developed for the remaining Standards in the Grade 3 Domain ‘Number and Operations—Fractions’. 

The Lesson Seeds which are part of the Gifted and Talented Grades 3 and 4 Unit will address the following Standards:
3.NF.A.2a
3.NF.A.2b
3.NF.A.3
3.MD.A1
4.NF.A.2
4.NF.3.a-d
4.NF.C.5-7





After completing the activities in this Lesson Plan and the accompanying Grade 3 Lesson Seeds students will complete the Unit PBL Performance Task introduced in Lesson Seed 1.

Unit  PBL Performance Task
Students will apply what they have learned about fractions as numbers to plan a school-wide field day. The summative assessment for this lesson plan is to complete the first part of the Unit Performance Task, Design Flags. Below is a list of five components of the Unit Performance Task that students will be expected to complete at the end of the Unit:
 
· Design flags
· Plan a schedule for the day’s activities
· Partition the playing fields into designated areas
· Provide a map of the areas
· Design the ribbons for gold, silver, and bronze medalists.

This proposal will be presented to an audience of administrators, physical education teachers, math and resource teachers, and a PTA representative for consideration for field day.


	Essential Questions/Enduring Understandings Addressed in the Lesson
	· How can fractions be represented?
· How do fractions relate to the whole numbers?
· How do the fractional parts within a whole compare to one another?
· How do fractional parts of the same name from different wholes compare?
· How can fractions be used to solve problems?
· Fractions are numbers.
· Fractions are an integral part of our daily life and an important tool to solving problems.
· Fractions can be used to represent numbers equal to, less than, or greater than 1.
· A fraction describes the division of a whole (region, set, segment) into equal parts.
· Fractional parts are relative to the size of the whole or the size of the set.

	Standards Addressed in This Lesson

	3.NF.A.1 Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal parts; understand a fractions a/b as the quantity formed by a parts of 1/b.

3.NF.A.2 Understand a fraction as a number on the number line; represent fractions on a number line diagram. 

3.NF.B.3.a Understand two fractions as equivalent (equal) if they are the same size, or the same point on a number line.

3.NF.B.3.b Recognize and generate simple equivalent fractions (e.g., ½ = 2/4, 4/6 = 2/3). Explain why the fractions are equivalent, e.g., by using a visual fraction model.

3.G.A.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 ¼ of the area of the shape. 

Relevant Teacher Notes:
· Review the Progressions for Grades 3-5 Number and Operations – Fractions at http://commoncoretools.files.wordpress.com/2011/08/ccss_progression_nf_35_2011_08_12.pdf to see the development of the understanding of fractions as stated by the Common Core Standards Writing Team, which is also the guiding information for the PARCC Assessment development.
· When comparing fractions of regions, the whole of each must be the same size. It is important to help students understand that two equivalent fractions are two ways of describing the same amount by using different-sized fractional parts.  
· It is important for students to understand that the denominator names the fraction part that the whole or set is divided into, and therefore is a divisor.  The numerator counts or tells how many of the fractional parts are being discussed.  
· Before teaching fraction symbolism, reinforce fraction vocabulary and talk about fractional parts through modeling with concrete materials.  This will lead to the development of fractional number sense needed to successfully compare and compute fractions.
· Students should be able to represent fractional parts in various ways.


	Lesson Topic

	Develop understanding of fractions as numbers

	Relevance/Connections


	It is critical that the Standards for Mathematical Practices are incorporated in ALL lesson activities throughout the unit as appropriate. It is not the expectation that all eight Mathematical Practices will be evident in every lesson. The Standards for Mathematical Practices make an excellent framework on which to plan your instruction. Look for the infusion of the Mathematical Practices throughout this unit. 

	Student Outcomes

	· Students will identify fractions using area, length, and set models. 
· Students will explore recognizing and generating simple equivalent fractions.
· Students will create a design that shows specified fractional parts.


	Prior Knowledge Needed to Support This Learning

	· Understand that polygons can be divided into smaller congruent polygons.
· Tell and write time form analog and digital clocks to the nearest five minutes, using a.m and p.m. 
· Have an understanding of what the numerator and the denominator are in a fraction.
· Have some experience with exploring the concept of equivalent fractions. 


	Method for determining student readiness for the lesson
	Pre-assessment: Geoboard Activity

Materials:
· Geobards (one per student)
· Rubber bands (small baggie for each student)
· Resource Sheet 1: Pre-Assessment (optional, alternative assessment—one per student)
Procedures:
· Ask students to create a polygon on their geoboard. (You may wish to specify the size of the polygon). 
· Ask the students to divide polygons into equal parts. 
· If you wish, you can distribute Resource Sheet 1: Alternative Pre-Assessment in lieu of conducting the geoboard activity. In this case, ask the students how they could divide the following polygons on Resource Sheet 1 into equal parts. Allow them to draw, cut or fold to show their solutions.




	Learning Experience

	Component
	Details
	How will this experience help students to develop proficiency with one or more of the Standards for Mathematical Practice? Which practice(s) does this address?

	Warm Up
	· Students should have completed the pre-assessment prior to starting the lesson (Geoboard activity or Resource Sheet 1: Pre-assessment).  
· Allow time for students to share their solutions with the class. 

	

	Motivation
	Materials:
· Chart paper, chalk board, or interactive white board
Procedures:
· Ask students to share what they know about the Olympics. Record the students’ responses on chart paper, the chalk board, or the interactive white board.
· Show one of the following inspirational video clips of the Olympics (video clips are each under 3:40 in length):   
· http://www.olympic.org/videos/london-2012-the-highlights-in-pictures 
· http://www.olympic.org/videos/swimming-review-in-pictures 
· http://www.youtube.com/watch?v=tpWna2NC_94
· http://www.olympic.org/videos/gymnastics-review-in-pictures
·  Have Olympic symbols and background information available to share and discuss with students. This Resource Sheet can be found at: http://www.olympic.org/Documents/Reports/EN/en_report_1303.pdf

	

	Activity 1 



UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary





	Activity 1

Materials: 
· Document camera or overhead projector
· Resource Sheet 2: World Flags in Color, one color copy for the teacher (You may want to enlarge them so that there is one flag on each page to make them more visible).
· Resource Sheet 3: World Flags (in black and white), one copy per student
· One pair of scissors per student 
· Resource Sheet 4: Flag of Nepal (one copy for teacher and one for each student)
· Crayons or makers for each student
· Resource Sheet 5: Flag of Nepal Scoring Tool

UDL Components:

· Multiple means of Representation: open-ended questions; symbolic and model drawings; text can be printed or viewed electronically; use of geoboards or paper and pencil in the warm up
· Multiple means for Expression: may draw, cut and/or fold to show parts; work in groups or independently
· Multiple means for Engagement: Olympic theme, authentic task, manipulatives of flags; create own questions; use of video in the motivation

Procedures:
· Begin displaying Resource Sheet 2: World Flags in Color so that all students in the class can clearly see them. Ask what a flag represents, and what the significance of a flag is for each country participating in the Olympics.
· Discuss the flags with the class.  Bring to the students’ attention that the flags have different colors. Ask students what shapes they see on the various flags. This is a good time to point out the connection that mathematics has in our everyday lives (there are shapes all around us).
· Distribute  Resource Sheet 3: World Flags to each student. 
· Ask the students to work in small groups or independently to classify the flags into groups using the attribute of ‘fractional parts’. They should label their groups.(for example: these flags all show fourths, halves, etc). 
· As you walk around the room taking notes, encourage students to draw, cut or fold flags to justify their choices.  Be sensitive to students who may be hesitant to cut a representation of a nation.
· Allow time for the students to share their categories. Have them justify the flags they’ve included in their groups.
· Label the fractional parts on each flag on the overhead projector as students identify in which group they have been classified.  
· Ask the students to tell you a number sentence to demonstrate how the total number of unit fractions adds up to 1 whole. For example, 
· As students are sharing their thinking, ask them to record their thinking on the board. For example, a student may wish to record how many fourths were used to make one flag, highlighting… 

  +   +   = 

Key Questions:
· How does this flag show halves (thirds, fourths, etc.)?
· How does the size of each fractional part in a flag compare with the whole? (Students should understand that the whole must be divided into equal parts).
· Are there other ways you could divide these flags? 
· 


How do the fractional parts on the different flags within the same group compare? For example, how does  of  the Indonesian flag compare to  the Papua New Guinean flag, or of the circle on the Korean flag? (Students should understand that fractions of the same name do not always have the same dimensions or shape but rather are determined by the size of the whole).
· Could this flag be in another group? Why or why not?
· Why can I include the Australian flag with the fourths group? (The upper left corner showing the Union Jack design is  of the entire flag.)
· Where would you put the Spanish flag? (Possible responses: halves because of the gold, or fourths because of red).
· Are there any flags that didn’t seem to belong in any groups? Why?

Formative Assessment:

· Display Resource Sheet 4: Flag of Nepal on the overhead or document camera. 
· Ask students what they notice about this flag. Share that the flag from Nepal is the only flag in the world that is a non-quadrilateral (not rectangular or square).   
· Ask the students if this flag demonstrates any fractional parts. (no)
· Distribute a copy for Resource Sheet 4 to each student.
· Have students work independently to explore if they can redesign the colors/images on the flag to show equal fractional parts.  The shape of the flag should stay the same.
· Have students share any solutions and prove that their flag is divided into equal parts. Students should discover that this shape polygon is very difficult to divide into fractional parts.
· Use Resource Sheet 5: Flag of Nepal Scoring Tool to evaluate student work. Adapt as needed based on the needs of our students.

	· SMP 3 is evident in this activity as students construct viable arguments for how they categorized specific flags
· SMP 7 is evident in this activity as students look for various ways partition the flags into equal parts. 

	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	Activity 2 

Preparation: Create various number lines around the room using masking tape, or display virtual number lines on an interactive white board:
http://nlvm.usu.edu/en/nav/topic_t_1.html 

Materials: 
· Technology that will allow the class to view the link for the Olympic Rings, such as: http://www.timeforkids.com/news/numbers/38131 or  http://www.janecky.com/olympics/rings.html (these can also be drawn on the board)
· Resource Sheet 2: World Flags in Color from Activity 1, one copy for the teacher
· Cuisenaire Rods (and virtual Cuisenaire Rods, if available) for each pair of students 
· Math Journals
· Resource Sheet 6: Make My Fraction! 
· Resource Sheet 7: Fractions on the Maryland Flag
· Colored chalk or dry erase markers for the teacher’s use
· Crayons or markers for each student


UDL Components:

· Multiple means of Representation: open-ended questions; symbolic and model drawings; text can be printed or viewed electronically
· Multiple means for Expression: may use physical or virtual models to create equivalent fraction “flags” work in groups or independently
· Multiple means for Engagement: Olympic theme, authentic task, manipulatives of flags; create own questions

Procedures: 
· Display the link that allows students to view the five Olympic Rings, or draw them on the board.
· Take a few moments now or at a later time to discuss what historical information students know, and share some new information using the Teacher Resource from the warm up, photos, or and other resources that you have. 
· Ask students what they notice about the colors on the Olympic Rings. Share the fact that all national flags are represented by at least 1 color in the rings. 
· Display some of the flags from Resource Sheet 2: Flags of the World in Color from Activity 1.

Key Questions:
· What fraction of this set of flags is represented by yellow? Black? Etc.
· What fraction of the North American (African, European) flags has more than 3 colors?
· What fraction of the US bars is white? Red?
· Draw a flag like the one below on the board. If possible, use orange chalk or an orange dry erase marker to color in the top two rows.



	

	

	
	




· Distribute Cuisenaire rods for each pair of students, and math journals to each student.
· Now ask students to find the orange Cuisenaire Rod. This rod represents one whole.
· Ask students to find the rods that would go on the bottom of this flag. (yellow rod)
· Students should have had some experience with equivalent fractions. You may want to spend more time with the Cuisenaire Rods and finding equivalent fractions, if necessary. 
· Have students create Cuisenaire “flags” with a partner and record their models in their math journals. Students should label their findings (e.g., yellow equal one half of orange, etc.).
· Next, ask students to find the fractions on the masking tape number lines around the room and compare them. Ask them what they notice about the fractions (students should notice that the fractions are equivalent). 
· As you walk around, ask students to prove what they know. “Is three sixths really the same as one half? How do you know? Are there any other fractions that are equivalent to one half?”  
· Ask students to write a sentence or in their math journals which explains what they know about equivalent fractions. If possible, allow students to create equations in which they add equivalent fractions. Ask the student to add the unit fractions to make the whole, using both Cuisenaire Rods and paper and pencil.
· Bring the class together for a discussion. Record all the equivalent fractions that were found.  


Formative Assessment: 
· Distribute Resource Sheet 6: Make My Flag!  Question to each student.
· Have students create a description of a Cuisenaire Flag for their partner to build. Students switch papers with a partner. 
· Allow time for students to share their work when finished. 

Extension Activity: 
· Students may complete Resource Sheet 7: Fractions on the Maryland Flag. 

	
· SMP 1 is evident in this activity as students make sense of the Make My Flag  task and persevere in solving the task. m. (practice 1)

· SMP 4 is evident in this activity as students created models with Cuisenaire Rods to model equivalent fractions. 

· SMP 7 is evident in this activity as students look for and make use of structure when finding equivalent fractions.  

	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	Materials: 
· Counters for each student 
· Math Journals
· Crayons or markers for each student
· Virtual manipulatives, if available
· Star stickers (optional)
· Resource Sheet 8: Olympic Field Day Flag Proposal

UDL Components:

· Multiple means of Representation: open-ended questions; symbolic and model drawings; text can be printed or viewed electronically
· Multiple means for Expression: may use physical or virtual models to create set models of flags, work in groups and independently
· Multiple means for Engagement: Olympic theme, authentic task, manipulatives of flags

Procedures:
· Distribute counters and Math Journals to each student. 
· Tell the students, “I picked up a handful of counters. One third of them were red. What might a drawing of the counters look like?”
· Ask the students to use their Math Journals to record their work. 
· Allow students to work independently and then place them in groups of three or four. 
· Once in groups, students should compare their designs with their group members. 
· Next, ask the students to create a set of flags in which two fourths (or three eights, etc.) of the flags have stars on them. 
· Students may use counters if necessary.
· Ask students to write a sentence in their math journals which explains how their set of flags shows the fraction they were asked to model.
· Ask students if they can create another set of flags that shows an equivalent fraction to the one they just found. For example, if a student created a set of four flags and put stars on two flags, they could then draw twelve flags and place stickers on six of the flags to show equivalence. Ask them to find as many equivalent fractions as possible.
· 

Bring the students together to allow students to share their thinking. Ask questions, such as, “The answer is , create the set. Explain how your set shows” and allow students time to work think, pair, share, and discuss their solution.

Summative Assessment: Resource Sheet 8: Olympic Field Day Flag Proposal 

· Distribute Resource Sheet 8. 
· Introduce this problem-based task to students and allow time for them to brainstorm and complete the task. Facilitate the sharing out of ideas and proposals in the manner that best suits your class. 

Note: This is the first of five tasks that students will complete as part of the Unit PBL Performance Task for this Unit.

	· SMP 1 is evident in this activity as students solve a problem involving set models and finding equivalent fractions, and persevere to find a solution.

· SMP 3 is evident in this activity as students construct viable arguments and critique the reasoning of others. 


	Closure




	Give Me Five!
· Ask students to turn to a partner and discuss what they believe are the five most important things they know about fractions as a result of this lesson.
· Share out and create a class list. May be used as an anchor chart for future lessons.

	



	Supporting Information


	Materials



	· Geobards (one per student)
· Rubber bands (small baggie for each student)
· Resource Sheet 1: Pre-Assessment (optional, alternative assessment—one per student)
· Scissors
· Have Olympic symbols and background information available to share and discuss with students: http://www.olympic.org/Documents/Reports/EN/en_report_1303.pdf
· Resource Sheet 2: World Flags in Color
· Resource Sheet 3: World Flags
· Resource Sheet 4: Flag of Nepal
· Resource Sheet 5: Flag of Nepal Scoring Tool
· Technology that will allow the class to view the link for the Olympic Rings, such as: http://www.timeforkids.com/news/numbers/38131 or  http://www.janecky.com/olympics/rings.html (these can also be drawn on the board)
· Inspirational video clips of the Olympics (video clips are each under 3:40 in length):   
http://www.olympic.org/videos/london-2012-the-highlights-in-pictures 
http://www.olympic.org/videos/swimming-review-in-pictures 
http://www.youtube.com/watch?v=tpWna2NC_94
http://www.olympic.org/videos/gymnastics-review-in-pictures
· Document camera or overhead projector
· One pair of scissors per student 
· Crayons or makers for each student
· Cuisenaire Rods (and virtual Cuisenaire Rods, if available) for each pair of students 
· Math Journals
· Create various number lines around the room using masking tape, or display  virtual number lines on an interactive white board:
· http://nlvm.usu.edu/en/nav/topic_t_1.html 
· Resource Sheet 6: Make My Fraction! 
· Resource Sheet 7: Fractions on the Maryland Flag
· Colored chalk or dry erase markers for the teacher’s use
· Counters for ach student 
· Star stickers (optional)
· Resource Sheet 8: Olympic Field Day Flag Proposal 
· 


	Technology


	· Make a Flag Fraction: http://www.math10.com/en/math-games/games/fractions/games-make-the-flag.html
· Fraction Models: http://illuminations.nctm.org/ActivityDetail.aspx?ID=11
· Match a fraction on a number line http://www.mathsisfun.com/numbers/fractions-match-frac-line.html 


	Resources




	Literature:
Rush for the Gold: Mystery at the Olympics by John Feinstein
Thematic Unit: The Olympic Experience in Your  School, Grades 4-6 by Sarah Clark
Trade Books:
The Story of the  Olympics by Minna Lacey and Paddy Mounter
A Passion for Victory: The Story of the Olympics in Ancient and Early Modern Times by Benson Bobrick
DK Eyewitness Books: Olympics by Chris Oxlade, David Ballheimer
The World's Greatest Olympians (The Olympics) by Michael Hurley




Grade 3 Advanced/Gifted and Talented (GT) Mathematics
An Olympic Field Day: A Problem-Based Learning (PBL) Unit in Numbers and Operations- Fractions
Lesson Plan 1.  Develop Understanding of Fractions as Numbers
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Resource Sheet 1                         Pre-assessment 
Name: __________________________________
Divide each figure below into equal parts.  Label the parts. 
You may draw, cut, or fold to find your solutions.




















Resource Sheet 2     World Flags in Color 
Note: World flags may be found on internet sites including https://www.cia.gov/library/publications/the-world-factbook/docs/flagsoftheworld.html 

France

Germany

Georgia



Indonesia


Australia



Malta



South Korea


Papua New Guinea


Jamaica
 


Spain


Nepal



Seychelles



Uganda


Mauritius


Bahrain



Benin

Republic of Congo


Denmark


Oman

American Samoa

Antigua and Barbuda







Canada


Suriname












Resource Sheet 3               World Flags 
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	























Resource Sheet 1D  Outline of Nepal
























Resource Sheet 5       Flag Scoring Tool
Student’s Name: ___________________________________
Date: ____________________________________________
	GOT IT!

Evidence shows that the student essentially has the target concept or idea.
	NOT THERE YET

Student shows evidence of major misunderstanding, incorrect concept, or procedure, or failure to engage the task.

	4
Excellent: Full Accomplishment
	3
Proficient: Substantial Accomplishment
	2
Marginal: Partial Accomplishment
	1
Unsatisfactory: Little Accomplishment

	Strategy and execution meet the content, processes, and qualitative demands of the task. Communication about how to divide the flag into equal fractional parts, or can justify why they may not be able to partition the flag into equal fractional parts using a sound mathematical argument. May have minor errors. 
	Could work to full accomplishment with minimal feedback. Errors are minor, so teacher is confident that understanding of the whole needing to be partitioned into equal parts is adequate. 
	Most of Part of the task is accomplished, but there is lack of evidence of understanding or evidence of not understanding that the whole needs to be partitioned into equal parts. Direct input or further teaching is required. 
	The task is attempted and some mathematical effort is made. There may be fragments of accomplishment but little or no success. Direct input or further teaching is required.


Adapted from:  Teaching Student-Centered Mathematics: Developmentally Appropriate Instruction for Grades 3-5, Volume II, by John. A. Van de Walle, LouAnn H. Lovin, Karen S. Karp, and Jennifer M. Bay-Williams (2014).

Resource Sheet 7  (side 1 of 2)
Fractions on the Maryland Flag
Name: __________________  Date: ______________________
Directions: Using the fractions , , and another fraction of your choice, create some statements that are true about the Maryland Flag. Record your statements in the box below (see other side for the Maryland flag).

	















Resource Sheet 7 (side 2 of 2)



Resource Sheet 8: Summative Assessment
Olympic Field Day Flag Proposal
Directions: 
Design a flag that will represent our school in an Olympic-themed field day. The flag design will be part of your final field-day proposal. 
Your flag must follow the guidelines below:
· Your flag may be any shape and size, however you will only be creating a model for the presentation which should fit on 2ft x 3ft of poster paper.
· Include at least 3 colors.  
· Demonstrate fractional parts with at least 2 different denominators.
· Include designs or symbols that show at least one fractional set.
· Your design should be representative of our school.  Colors, symbols, etc should be selected to highlight important attributes of the school.
· On the back of your design, include a diagram of the flag which labels the fractional parts and set(s) and create a number line. Show where your fraction is located on the number line.
· Write an argument convincing the panel that your design is the best one to represent our school.
 (
Key:
1/3 blue
1/3 red
1/6 white
1/6 yellow
3/6 of stars are green
3/6 of stars are orange
)Example:
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