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Fractions using Tangrams 

	Introduction 

	This cross-curricular lesson plan uses the traditional Chinese puzzle game “tangram” as a foundation for this math lesson. This game, consisting of seven geometric shapes, has many applications across grade levels. From practicing basic shapes, to exploring right-angled triangles, to experimenting with basic fractions. The puzzle game introduces a problem-solving element to increase both engagement and creative thinking. Students will need to think creatively to find solutions. 

Making space for play in learning can help students feel creative and curious in the classroom. This lesson would be a great way to put fractions into practice early on in a fraction unit. 

	Indiana Standards Connections: 
 
5.CA.6 Use visual fraction models and numbers to divide a fraction by a fraction or a whole number. 
5.CA.7 Solve real-world problems involving multiplication of fractions, including mixed numbers (e.g., by using visual fraction models and equations to represent the problem).
	Compelling Question(s): 


How can play help me learn math principles?

How can I find solutions to problems on my own? 

How can I visually understand fractions and dividing fractions of different values? 


	Lesson Objectives: 

[bookmark: _Int_L3EtyeM6]Students will be able to understand basic fractions through the use of a tangram. Fractions: taking away pieces? What fraction of the tangram is that?

Students will be able to brainstorm strategies to figure out how to solve complex problems

Students will be able to solve for fractions 

	Materials 

	
1. Site to play with tangram puzzles: https://www.mathplayground.com/tangram_puzzles.html
2. A good video for a younger student to explore tangrams: https://www.youtube.com/watch?v=nHmnp_4FvXE&list=PLEGqOXAa6cvXhwtaXzQRB-wveWhivIJG0&index=5
3. A template for cutting out tangram shapes: https://creativeeducator.tech4learning.com/files/Tangram-Shapes.pdf


	Learning Plan

	Activities 

1. Introduce tangrams using Windows the World site 
2. Allow students time to play around with Tangram puzzles on this site. Before they begin, ask students to pay attention to what they notice about the shapes, about their experiences solving the problems, what is easier? What is tricky? https://www.mathplayground.com/tangram_puzzles.html
3. Have students discuss with each other their experience—as a class discuss what they did when they ran into different problems 
4. It may be interesting to discuss with students how tangrams existed as early as the 10th dynasty and before that, similar dissection puzzles existed. Why do they think these games have been so interesting? Why do our brains enjoy puzzles like this?

Once students have a grasp of Tangrams, transition to the next part of the lesson. It may be helpful to have students have their own tangram set either with blocks or cut from paper. https://creativeeducator.tech4learning.com/files/Tangram-Shapes.pdf

1. Display the full tangram shape (“square”)
2. Explain that their job is to determine what fractional size of each tangram piece, if the large “square” has a value of one.
3. Allow students to explore with a partner to figure out the fractional size of each tangram piece. It is assumed that the entire square represents 1 or 1 whole. 
a. Pay attention for students to place pieces on top of each other to compare. This would be a good time for students to help each other brainstorm how to figure out the different fractions. 
b. How are students making sense of the values? Can they identify the value of the two large triangles together as ½? 
4. As students work, ask similar questions: How does this piece relate to the whole? How do you know? What is the fractional name for this piece?  What is the relationship between these two pieces? Can two pieces with different shapes have the same value?

Finish the lesson with a little discussion: 
1. Select students to share their strategies for finding the value of each shape using the document camera or have them sketch their solutions. You may want to have multiple copies of the tangram template handy so that students can visually see students’ various strategies
2. Have students share their strategies for identifying the tangram pieces. 
a. How do these strategies relate?
b. Is there another way to find the value of this piece?
c. What other piece can we identify based on this thinking?
d. How did comparing the fractional parts you already identified help?

** helping students who are struggling:
o “Can you see a way to divide the whole square into half?”
o “What do you notice about the 2 large triangles?” 
o “How many of them would it take to cover the entire square? Is there a way we could find out?”



	Assessment Suggestions  
You could have students write their answers on a worksheet, explaining their thinking. 

	Extensions 

Allow students to repeat this activity with the large square not being the value of one. Choose one of the pieces in the tangram, and say that it is now 1, what size are the other pieces? What are the other sizes if the small square is half?



Art

Visual Arts – Presenting: 
	VA:Cr2.1.5 (a)
	Experiment and develop skills in multiple art-making techniques and approaches through practice.

	VA:Cr1.2.5 (a)
	 Identify and demonstrate diverse methods of artistic investigation to choose an approach for beginning a work of art.



How do artists work? How do artists and designers determine whether a particular direction in their work is effective? How do artists and designers learn from trial and error?
Geometric shapes can provide an assessible foundation to creating artwork. Allow students to examine the different shapes of tangrams and consider what they might create: animals, buildings, letters, abstract art, etc. Ask students to reflect on their art making process. What did they find works best? What barriers did they encounter? How did they work creatively to find solutions? 
Here are a various of different art projects made from tangram shapes: https://www.pinterest.com/baldaufa1/tangram-art/


Language Arts
	1.RC.2
	Retell stories, fables, and fairy tales in sequence, including key details, and demonstrate comprehension of their central message or lesson.

	1.RC.3
	Using key details, identify and describe the elements of plot, character, and setting.

	1.RC.4
	Make and confirm predictions about what will happen next in a story.




Tangrams can be used as a visual aid to help maintain student attention during storytelling. These tactile objects can be tools to help students make predictions and retell stories. Here are some links to a few tangram story telling videos that students can follow along with. 
Story 1: https://www.youtube.com/watch?v=07UcYr2l1mI
Story 2: https://www.youtube.com/watch?v=C4wFwBYebYg
Students could even spend time writing their own Tangram stories to help practice elements of plot. 
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