Problem-Based Instructional Task Lesson Planning Template
with Instructional Formative Assessment

	Title:  Four Triangle Problem

	Grade: 2

	Iowa Core Characteristics of Effective Instruction
	· Teaching for Understanding
· Assessment for Learning

· Teaching for Learner Differences

	Iowa Core Standards for Mathematical Practices
	1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
4. Model with mathematics.
5. Use appropriate tools strategically.

	Iowa Core Standards for Mathematical Content: Domain/Cluster/Standards
	(2.G) Grade 2 – Geometry
Reason with shapes and their attributes
1. Recognize and draw shapes having specified attributes, such as a given number of angles or a given number of equal faces. Identify triangles, quadrilaterals, pentagons, hexagons, and cubes.

	Prerequisite Knowledge
	Sides, angles, diagonal, triangle, rectangle, trapezoid, parallelogram, area, square unit, half


	Learning Goals
	Understand that: 

· Various arrangements of four right triangles placed together with same length sides touching, create shapes with different numbers of sides and angles.

· Specific shapes may be created in a certain direction (for example a right angle at the top) but other shapes may be congruent to it when the shape is turned, flipped, or rotated.

· Each of the variety of shapes for the tree house design began with the four triangles.  Though the resulting shapes look very different, the area has stayed the same.

	Success Criteria
	I can:

1. I can group the tree house floor plans in a variety of ways (for example by the number of sides, by the number of angles, type of angle, exact shape etc.)
2. I can check to see if some of the four triangle shapes that look kind of alike are really the same shape by rotating, and turning the shapes to see if they are exact matches.  If they match, they are congruent.

3. I can check my prediction of the area by measuring and finding out if some of the shapes are bigger than others or if they take up the same amount of area.

	Focus Question
	When the shape of the figure is changed, what happens to the area and how do you know?


POSSIBLE MISCONCEPTIONS, ERRORS, OR POTENTIAL TROUBLE SPOTS

	Possible Student Misconceptions, Errors, or Potential Trouble Spots
	Teacher Questions and Actions to Resolve Misconceptions, Errors, or Trouble Spots:

	· Students may misunderstand the directions for creating the shapes with same length sides matching.
	· Demonstrate the directions with both examples and non-examples.  Have a student restate the rules for the shapes.  Walk around as students work to check for understanding.

	· Some students may be inclined to tape the first shape combination that they try.
	· Let students know that they have time (i.e. 7 minutes) to experiment with various shapes before they make their final selection.

	· As students begin to count the units on grid paper to determine the area for their shapes, there may be confusion about how to think about partial units.   
	· Ask students if they can tell about how big the partial unit appears to be (i.e. a half).  Discuss whether or not there is another partial square that would make a whole unit if put together with the first piece.  Suggest that students keep track of halves that could be put together to make whole square units.


SUCCESS CRITERIA:  
INSTRUCTIONAL FORMATIVE ASSESSMENT STRATEGIES

	Success Criteria Questions/Strategies
	Possible student responses or actions
	Follow-up Questions/Actions

	1. I can group the tree house floor plans in a variety of ways (for example by the number of sides, by the number of angles, type of angle, exact shape etc.)

· I have two original squares here.  How many squares and angles do they have?  Take a minute to think and then tell a partner how you figured it out.

· 8 sides and 8 angles

· I counted

· I counted one square and doubled it.

· On the count of three whisper the number of sides.

· On the count of 3 whisper the number of angles.

· What do we know about the sides and angles of the specific shape square?

· Sides are of equal length

· What about the angles?  What is a right angle?

· How could these shapes be grouped by paying attention to the sides and/or angles?

· The number of sides

· The number of angles

· The length of sides

· The size of angles

· Let’s try it so we can see what that means.

2.  I can check to see if some of the four triangle shapes that look kind of alike are really the same shape by rotating, and turning the shapes to see if they are exact matches.  If they match, they are congruent.

· Are any of these shapes exactly the same

· Yes (identify shapes)

· Let’s put those together in a group.

· Are there any shapes that seem like they might be the same shape, but they look a bit different?

· This one is like the “rocket” but it’s upside down so it’s different.

· If you turn it around, is it the same shape?  Can you check it to make sure?

· Can you find any others that are the same shape but different in the way that they are positioned?

· Some of them are put on the paper sideways.  But they are really the same shape.

· If I put one shape right on top of the other they would be an exact match.  There is a special math word for that.  The word is “congruent”.

· Do some of the shapes that are facing different direction (show congruent examples) look larger than others?

· Yeah, this one that goes the long way looks bigger.  
· But we just proved that it’s congruent, right?  Please repeat that word with me “congruent”.  I’m going to demonstrate that meaning again and then I’m going to ask someone to tell us what it means.

3.  I can check my prediction of the area by measuring and finding out if some of the shapes are bigger than others or if they take up the same amount of area.

· Take a look at the original square.  You and your partner used 2 squares and cut them so that you had four triangles.  It’s amazing how many shapes we got from those 4 triangles.  Now we’re going check to see how much space or area these shapes take up.  Make a prediction about your shape, do you think it takes up more area, less area, or the same amount of area as the square?  Think about why people might make those three predictions.  Don’t tell which one you are thinking is a true statement right now.  But let’s hear what people might be thinking for each of those three answers.

· Someone might say more area because they look bigger, like this one is a lot longer.

· This one is a triangle and I don’t think that will take as much space as a square.

· It should be the same area because they were the same triangles that we started with.

· We’re going to do what mathematicians do.  When mathematicians have an idea about how they think a problem will work out…we say they have made a conjecture… then they work to prove the truth of their conjecture or they disprove their conjecture so they know that it is not true.  

· One nice thing about predictions is that as we work and get new information, we can change predictions.  Like scientists, we need to keep track of when we change predictions.  That can help us when we do new problems.  




LESSON SEQUENCE 

Launch

	Activities
	Notes
	Materials 

	Tell a story to create a context for the problem.  

For Example:

Edna and Jerome Bethel lived out in the country where it was nice and quiet and every now and then, just a little bit dull.  

Well, Edna and Jerome had a favorite uncle named Bart who owned a lumber store.  One Sunday morning on a particularly lovely day, Uncle Bart drove his truck out for a visit with the Bethels and he brought two squares of wood, one for Edna and one for Jerome.  This was quite a big event!  The kids took the wood out back to build a tree fort.  But no matter how they arranged those squares to make a floor, the pieces didn’t fit. Fortunately, Uncle Bart had time to cut the pieces on the diagonal so that both Edna and Jerome had two excellent equal triangles.  They were very pleased.  This would work nicely they thought.  They thanked uncle Bart as he waved good-bye from his truck.   Then they got down to business designing their tree fort.
	Check to be sure that students know what Lumber is.
	· A visual of the boards.


Explore

	Activities
	Notes
	Materials Needed

	Show the students a square of paper and explain that for this problem, the paper will represent a square of wood.  

Give each student a square and explain that the class is going to explore different ways that Edna and Jerome could have positioned their triangles to create a tree fort.  Tell the class that for structural strength the children had a rule that they had to follow and that was that same length sides had to be positioned next to each other.  No other option was acceptable.
	Model examples and none examples of the rule with large sample triangles, or triangles on the overhead projector.
	· Two sets of colored squares (i.e. tan and brown)

	Ask if someone could give directions for creating two equal sized triangles out of the square.  Invite another student to give the direction in a slightly different way to elicit any other vocabulary that might scaffold learning for the class.  Each student will cut a square on the diagonal into two equal right triangles.   
	Emphasize and record the vocabulary as the student speaks square, diagonal, equal.  If the idea of angles does not come up, mention the right angles on the squares and ask students to locate the right angles on their triangles.  Which ones are not right angles, how can you tell?
	· scissors

	Explain that the paper triangles will be used to keep track of the possible floor plans that could be used to design the tree fort.   Encourage students to find at least 4 different ways to create the tree house using the rules that same length sides must touch.
	Walk around and visit with students about the number of sides and angles that are in the various shapes.
	· 

	After students have had a chance to explore a variety of arrangements, ask them to tape their favorite shape together.
	
	· 

	Display the shapes on a bulletin board or wall and ask students to visit with a partner about ways that the shapes could be grouped.

Repeat this process, regrouping the shapes at least three times.
	Discuss the reasoning behind each of the answers.  Position the shapes in one of the suggested groups.  Discuss any issues of congruence.

Discuss the fact that the shapes certainly look different.  Ask if some of them look bigger than others.  If so, why?  


	· 

	Partners will put their 4 triangles together to see what different shapes they are able to make.  After creating several, they will decide upon one to tape in place as their tree house floor plan.
	Post the tree house floor plans so that everyone can see them.
	· tape

	Discuss the similarities and differences in the designs.  Ask the students what they think about the area of the various designs.
	Discuss the reasoning behind each answer.
	· 

	Explain that an important aspect of thinking mathematically, is reasoning and proof.  Partners will make a prediction about the whether the area will be greater than less than, or the same as the original square and then use their graph paper to draw around their design to determine the area. 
	Have students use tape rolls (roll tape around your finger and place it on the back of the shape) to secure the shape to the graph paper so that the tracing will be as accurate as possible.
	· 4 triangles

· Graph paper

· Tape

pencil


Summarize

	Activities


	Notes
	Materials Needed

	Have students record their predictions, the method that they used to determine the area, and their answer in their math notebooks. 


	Have students work or share results with partners. 
	Math notebooks

Class chart

	Use the results from the notebook recordings to create a class chart.  Have students post their shapes as the initial piece of information in the chart.  

Shape – prediction – method – actual area
	Discuss surprises in the chart.  If some of the numbers are very different from the others, discuss what might have caused the discrepancy.
	Chart paper

tape

	The focus question is:  The 4 triangles that we put together in various ways will look quite different.  So the question is: are some of them bigger, smaller, or are they the same size?  


	Ask students what they think after measuring the area of the shapes.

If necessary, try the second method of proving the area by positioning four of the original triangles on each of the shapes and revisit this type of problem in the future.
	· 
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