Grade 3 Advanced/Gifted and Talented (GT) Mathematics
An Olympic Field Day: A Problem-based Learning Unit in
Number and Operations—Fractions

Lesson Seed 5: Designing an Area for Field Day
	Domain: Mathematics – Number and Operations—Fractions 
Standard: 4.NF.B.3.a-d

	Purpose/Big Idea: Developing conceptual understanding for adding and subtracting fractions in order to design an area for a Field Day proposal.


	Materials for Activity 1:
· Fraction bars, fraction strips, Cuisenaire Rods,  fraction circles, pattern blocks, and rulers
· 8 and ½ by 11 sheets of paper (two per student)
· Construction paper, cut into strips  about 12 inches long and two inches wide (one per student)
· Fraction Kits (one per pair of students, optional)
· Resource Sheet 1: Playing Fields: Pre-assessment (one per student)
· Resource Sheet 2: Pattern Block Exploration (one per pair of students)

Materials for Activity 2:
· Optional: images of athletic playing fields or Olympic athletic fields 
· Pattern blocks (ensure that there are plenty of blue rhombuses for students to use)
· Math Journals
· Sentence strips (one per student)
· Geoboards and rubber bands for each student
· 6 x 6 square templates (at least 2 per student)
· Crayons or markers

Materials for Activity 3:
· Fraction bars, fraction strips, Cuisenaire Rods,  fraction circles, pattern blocks, and  rulers
· Completed Field designs from Activity 1
· Math Journals
· Resource Sheet 3: Fraction Story Problem


	Activity 1.
(This activity should follow a lesson on 4.NF.A.2)
4. NF.B.3. a Understand addition and subtraction of fractions as joining and separating parts referring to the same whole.
b. Decompose a fraction into a sum of fractions with the same denominator in more than one way, recording each decomposition by an equation.  Justify decompositions, e.g., by using a visual fraction model.  Examples:  3/8 = 1/8 + 1/8 + 1/8; 3/8 = 1/8 + 2/8; 2 1/8 = 1 + 1 + 1/8 = 8/8 + 8/8 + 1/8.
Background: Olympic Playing Fields may sometimes be used for more than one sport. Using the space of your school’s grounds, you will be designing the fields and playing areas for your Olympic Field Day. You will be designing the area in which the activities will be played and will submit this with your proposal for field day.

Pre-Assessment Activity:
· Provide a visual of two 8 and ½ by 11 sheets of paper for students to see. Tell students that these represent the playing fields on which their field day events will be held.
· Explain to the students that that 5/8 of one of the fields and 1/8 of the other field are to be used for racing and/or team events, and the other spaces used for throwing and/or individual events. How much space is there in all? How much space will be left over for these events? 
· Distribute Resource Sheet 1: Playing Fields: Pre-assessment, and two 8 and ½ by 11 sheets of paper to each student. 
· Allow students to choose which manipulatives to work with, such as fraction bars, fraction strips, Cuisenaire Rods, fraction circles, pattern blocks, and rulers.
· Circulate as students work to determine what strategies are attempted. Allow for pictorial representations for students to arrive at an answer. Keep anecdotal notes. Are there students who are able to represent the answer in more than one way, as well as students that may know the algorithms for adding and subtracting but cannot represent their answer by other means?
· Allow students to work through the problem without prompting. Use guiding questions that promote students’ thinking about their invented strategies to check for reasonableness of their answer. Note which manipulatives the students’ use (drawing, using a ruler for adding and subtracting, and linear models lend themselves to this context).
· Allow time for students to share their work and their methods for solving the problem. Address misconceptions about numerators and denominators.
· Draw a number line on the board and ask students to represent this field problem on the number line. Modeling this with students may be needed.
· Based on the students’ work for this pre-assessment, you can decide whether or not they are ready to continue with the remaining activities in this Lesson Seed.

Main Activity: 
· Ask students to form groups of four. 
· Provide table groups with pattern blocks. 
· Distribute a copy of Resource Sheet 2: Pattern Block Exploration (or any closed figure with which the students can fill with pattern blocks)
·  to each pair of students
· Start by asking the students to use only green triangles to fill their shape. 
· Ask, “If the green triangle equals one whole, what is the value of the shape?”
· Now tell students that we are going to change the value of the green triangle to ½ and ask the value. Then change the value of the green triangle to one fourth, each time asking for the value of the shape now. 
· Circulate as the students work to make sure they understand the value of the whole changes as the context of the triangle changes. This will help students to understand the meaning of the whole as well as understanding a common denominator.
· Change the parameters of the original problem and ask students if they can represent how the fraction of each field can be represented through an equation, such as 5/8 + 3/8 for field events = one whole field. How would that be represented if the same field were in four equal parts? How much space would there be for racing and how much for field events? Have students represent their answers with a picture as well as with an equation.
· Allow time for discussion and questioning as the activity takes place. You may find that you want to bring the class together for a discussion and continue on with this activity the next day. Students may benefit from some free exploration time with the pattern blocks.

Extension Activity:
· Distribute strips of construction paper to each student. 
· Have students create folded fractions out of construction paper. Have them fold equal length strips of paper into halves, fourths, eighths, and sixteenths. 
· Ask the students to find different strings of fractions that can add up to one whole and write the equation. For example: ½ + ¼ + ¼ = 1.
· Ask them to find a string of three fractions, then four, then five. 
· Challenge students (individually or in groups) to find the longest string, and then the shortest. Share students’ responses.
· You may wish to assign similar questions as a homework option, with students showing the strings through drawings or by taping cut up paper fraction strips. 
· Ask the students, “What is 5/8 of one field and ¼ of the second field were designated for racing and/or team events? Now how much space would be left over for other events?
· You may also wish to have pairs of students work with a Fractions Kit to explore fractions.

Guiding Questions for Activity 1:
· Do you think this answer is closer to one half or one (or greater than one)? 
· How do you know? 
· Are the whole parts the same? 
· Why is that important? 
· Can you represent your answer in a different way?
· Is it easier to show the answer in fraction circles or fraction bars?
· Is this answer closer to ____ or ____? How do you know?
· What three fractions might I add together to get an answer of ½? 


	Activity 2. 
4.NF.B.3.b Decompose a fraction into a sum of fractions with the same denominator in more than one way, recording each decomposition by an equation. Justify decompositions, e.g., by using a visual fraction model. 
Examples: 3/8=1/8+1/8+1/8 ; 3/8=1/8+2/8; 2 1/8=1 + 1+1/8=8/8+8/8 +1/8.

Note: This Standard addresses both the addition and subtraction of fractions. However, Activity 2  focuses primarily on adding fractions; subtraction is explored further in Activity 3. 

· If possible, show students images of athletic playing fields or Olympic athletic fields. Provide pictures of NFL logos as well as field lined for different sports, if possible.
· Share that many playing fields are lined for different sports that are played on it. Designs, or logos, can also be on a field. Tell students that they will be lining their field day areas for different events.
· Distribute Math Journals and pattern blocks to help students visualize quantities when the working with mixed numbers.
· Say to the students, “If a blue rhombus equals 1/4, create a shape that can be used as a design on your field with a value of 2 1/4.” You may wish to have students work in groups of three or four.
· Trace your design from your blocks and color in each fractional part. Write a fraction addition sentence that matches your construction on a sentence strip. 
· Have studenst write their names on their sentence strips and collect the strips.
· After students have completed the activity, allow time for them to share the sketches. 
· Ask students to try to match the sentence strips with the drawings.
· Time permitting, have students create more pattern block designs. They can decide on the fractional value of the shape, and have a partner create the design and then the student writes the fraction addition sentence in his or he math journal. 


· Provide each students with a geoboard and some rubber bands. 
· Show the students a 6 x 6 inch template of a playing field. Tell the students that they are going to partition this playing field into halves, fourths, and eighths to create a design for field day. First we are going to create a design on our geoboards, and then create the design using the templates.
· Write these directions on the board or on chart paper for students to refer back to.
· Allow some time for students to create a 6 x 6 square on their geobard. Students should turn to a partner and discuss how they might partition the square. 
· As you circulate around the room, watch for how students are partitioning their square on the geoboard. Do they divide the whole into the common division of fourths, or are they using irregular fourths? Encourage students to develop and articulate their strategies and reasoning for proving that non-congruent shapes can be equal. If a student does not create a design that uses non-congruent shapes, provide an example for the class. Ask if your shape if divided fairly, and whether or not students can prove this.
· Once students have explored creating designs on their geoboards, distribute the 6 x 6 templates. Talk about school colors that might be used on the design.  
· Allow the use of rulers and folding to help students complete the task of partitioning the template into halves, fourths, and eighths. 
· Next, ask students to label and color code each fractional part of their design, and justify their partitions and labels with equations. Circulate and assist students as they clarify their thinking. 
· Students who are struggling may need to cut apart their template in order to see each part.
· Facilitate a class discussion about the activity. Record some of the equations students used to partition their shapes. 

Extension Activity: 
· Provide a second 6 x 6 template and ask students to partition the grid into thirds, sixths, and twelfths. 

Guiding Questions for Activity 2:
· What did you find easy about partitioning the playing field? What did you find difficult? 
· Can you think of another way you could have partitioned your square?
· Do you think your square is partitioned fairly? How can prove it? 
· How many ways do you think there are to divide something into fourths? How could you figure this out?


	Activity 3: 
· 4NF.B.3.c Add and subtract mixed numbers with like (and unlike) denominators, e.g., by replacing each mixed number with an equivalent fraction, and/or by using properties of operations and the relationship between addition and subtraction.
· 4.NF.B.3.d. Solve word problems involving addition and subtraction of fractions referring to the same whole and having like (or unlike) denominators, e.g., by using visual fraction models and equations to represent the problem.

· Have available fraction manipulatives, such as fraction bars, fraction strips, Cuisenaire Rods, fraction circles, pattern blocks, and rulers.
· Refer to students’ completed representations of field designs from Activity 1. Ask them to model or draw representations of different designs. Write an example on the board, such as: If 3/4 of one field and 1/8 of the other field are painted red, how much of the fields are red? 
· Distribute Math Journals to each student.
· Allow students time to explore this problem independently, in pairs, or in groups. Students should share their solutions. 
· Allow students to suggest other examples, including mixed numbers.: 2/3 + 1/2, 1 2/3 + 3/4, 1/2 - 1/8 and 1 1/2 - 3/4.  If students can model and explain their solutions, they are ready to discover the standard algorithm.
· [bookmark: _GoBack]Expand this by suggesting giving more challenging examples, such as 2/3 + 1/4. See if students can rewrite the problem by changing into equal parts. If students are not ready for this, they will need more practice in representing fractions through pictures and by using manipulatives. Allow for this development before moving into the algorithm. The algorithm should be obvious to students because they understand equivalency. Make sure that students model as well as rewrite the problem to show that it is the same problem. Practice with problems such as 3/5 + 1/2, 5/6 – 1/2, and 3/4 + 2/3.
· If students are able to rewrite and model the above expressions, use mixed numbers and have students estimate the answer first, prompting using benchmarks, such as asking if an answer is greater or less than 5, for example.

Formative Assessment: 
· Distribute Resource Sheet 3: Fraction Story Problem.
· Allow students to solve the problem and share their answers.

Guiding Questions for Activity 3:
· When patterns did you see when you were adding or subtracting fractions?
· How is each fraction related to the others?
· How is adding or subtracting different from adding or subtracting whole numbers? Similar?


	Summative Assessment (may be used for the PBL Performance Task):
· Working with the PE teacher, decide on how the space at your school will be used for field day. Have students create the designated space for each of the activities (team or individual sports, racing events, throwing events, water events, etc.). Provide visual representations of the playing area and have student groups design the area accordingly. This plan should have a rubric and be submitted as part of the final product.


Resource Sheet 1 			Playing Fields: Pre-Assessment
 
Directions: 
5/8 of one of the fields and 1/8 of the other field are to be used for racing and/or team events. The other spaces used for throwing and/or individual events. How much space will be left over for these events? Show your work below. 














Name: ___________________________________   Date: ____________________________________




Resource Sheet 2				Pattern Block Exploration












Name: ___________________________________   Date: ____________________________________

Resource Sheet 3 (side 1 of 2)         Fraction Story Problem 

1. In the box below, write a story problem that can be solved with this fraction number sentence. Then turn your paper over and write a fraction number sentence. Trade papers with a partner and solve one another’s story problem.

	










 
Name: ____________________________________ My Partner’s Name: ______________________________

Resource Sheet 4 (side 2 of 2)         

Fraction Story Problem

My fraction number sentence: _____________________________________________________________

My partner’s story problem for my number sentence: 
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