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

	Title:  Four Triangle Problem

	Grade: K

	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
	(K.G) Grade K – Geometry
Identify and describe shapes (squares, circles, triangles, rectangles, hexagons, cubes, cones, cylinders, and spheres).

1. Describe objects in the environment using names of shapes, and describe the relative positions of these objects using terms such as above, below, beside, in front of, behind, and next to.

2. Correctly name shapes regardless of their orientations or overall size.

3. Identify shapes as two-dimensional (lying in a plane, “flat”) or three dimensional (“solid”).

Analyze, compare, create, and compose shapes.

4. Analyze and compare two- and three-dimensional shapes, in different sizes and orientations, using informal language to describe their similarities, differences, parts (e.g., number of sides and vertices/“corners”) and other attributes (e.g., having sides of equal length).

5. Model shapes in the world by building shapes from components (e.g., sticks and clay balls) and drawing shapes.

6. Compose simple shapes to form larger shapes. For example, “Can you join these two triangles with full sides touching to make a rectangle?”

	Prerequisite Knowledge
	“corner”, diagonal, same length, side, fold


	Learning Goals
	Understand that: 

· Right angles can be recognized in many places.

· Shapes can be taken apart and rearranged to be put together in new ways.  

· Objects can be grouped and regrouped.

	Success Criteria
	I can:

1. I can find right angles in our classroom.  

2. I can take a shape apart and put it together in a different way.

3. I can sort and classify the same set of objects in multiple ways and explain the various sorting rules.

	Focus Question
	If you cut a square into two triangles that are the same size and arrange them with two other triangles of the same size, what are some of the things you notice about the shapes and the angles?


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 have difficulty folding and cutting the square.
	· Model the process of folding and cutting the square.  Assist students who need help.

	· “Same length side” may not make sense to some students.
	· Use an overhead projector or large shapes to show examples and non examples of the rule, “same length side”.

	· Gluing 4 triangle onto black paper
	· This may be challenging for some children… anticipate the problem and assist those who need help.

	· Students may have trouble thinking about sorting criteria.
	· Asking what makes some of these shapes alike in some special way.  If students have not had many group conversations about sorting, it would help to use two colors (i.e. yellow and blue)

 so that some of the shapes are yellow and others red creating clear visual contrasts for students to see. 


SUCCESS CRITERIA:  INSTRUCTIONAL AND FORMATIVE ASSESSMENT STRATEGIES

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

	1. I can find right angles in rectangles in the classroom.

	We’re going to try to use the word angle.

· What makes a corner or (an angle) an angle?
	· It has a point.
	· So when I run my finger along these edges or lines and they meet at the point that is the angle?

	· As you look around the room, do you see any angles?  How can you tell? 
	· There are lots of them.

· They come to a point.
	· Again demonstrate how the sides come together to create the angle.  Show some interior angles like the insides of windows.

	· Do you think that your right angles will fit like a puzzle into some of the angles that you see in the room?  Can you test them to see if they are right angles?  I wonder how many angles you’ll find?
	· You can put the square in the corner to check.  Probably 10 or 100.
	· Take a few minutes to investigate.

	2. I can take a shape apart and put it together in a different way. 

	· Now that you have cut your triangle on the diagonal can you put it together in some other ways?
	· You can make a triangle.

· You can make a rectangle

· You can make a parallelogram

· You can make weird shapes
	· Do any of your shapes have right angles?

· How could you check to find out for sure, is there anything on your desk that would help you?

	· Now that you have put your two triangles together with your partner’s and you have four triangles, what do you think was the easiest shape you made while you were exploring different shapes?
	· The trapezoid, because you start with a square and just put the triangles on the other sides.

· The rectangle, because it has two squares right next to each other.
	· What do you notice about the angles in those shapes?  Are they all right angles?  Let’s test them and see.

	· What was the most challenging or difficult shape that you put together and why?
	· The cat, because the top two triangles had to go different ways.

· The rocket, cause it looks like it’s taking off.
	· I notice that the cat has a space, an angle inside (demonstrate by showing the space between the cat’s ears).

· How is the rocket similar to the cat?  How is it different?

	3.   I can sort and classify the same set of objects in multiple ways and explain the various sorting rules.

	· Can you guess my rule?  (Sort the shapes by some easily seen criteria.)

Now you and your partner very quietly talk about some ways that you could sort the shapes.  Students are asked to come up and resort the shapes.  
	· You sorted them by color.
	· Which group has fewer?  What is the difference between the amounts of two groups?

	· What do you notice?  What is alike and what is different about the shapes in each group?
	· Students make observations about attributes of color, number of angles, number of sides, exact likenesses, inside space (introduce vocabulary concave) 
	· Do you notice any shapes that do not fit the rule?

· How many groups are there?

· Which group has the most, the fewest

· Does any group have the same amount as another?


LESSON SEQUENCE

Launch

	Activities
	Notes
	Materials 

	The teacher holds up a 10 cm square piece of construction paper and tells the children that everyone is going to get a shape like this.  It is a special kind of rectangle that has 4 sides that are the same length, they are equal and four angles that are the same size.
	Write the word equal, rectangle and underline the word angle.

Draw a square


	· Word wall chart or recording sheet, marker

· A 10cm square per student

	The word for this special rectangle is _______
	On the recording sheet create an underlined  blank for each letter and have children  guess the letters for

s q u a r e  draw a square
	· 

	Hold a corner of your square up to the corner of the board or the corner of a book and explain that squares have four special angles that are found in so many places all around us.  They are called right angles and they happen when two lines meet when one is going up and down the other is going side to side.


	Record right angle underline angle and draw a right angle
	· 

	Ask the children to look around the room and see where there might be right angles.  Together, name a few.  Give each child a square and explain that everyone is going to have a chance to hunt for right angles in the room.  They are in so many places, it’s amazing.
	Pass out one square per person.

(You may wish to use two colors divide the class in half and pass out two colors for sorting purposes later in the lesson) 
	· 4 inch square 

	Ask partners to take their squares around the room and place their right angle up against other right angles that they can see around them.
	Arrange a time (about 4 minutes) and a signal for children to return to their seats.

Have students point to the right angles that they found in the room.
	· 


Explore

	Activities
	Notes
	Materials Needed

	Explain that now the square will be cut in half in a way that will give us each two triangles.  This can be done by folding the square on the diagonal.  There will still be two right angles.  Which ones are they and how can we tell?
	Add diagonal to the word wall recording

Carefully model folding the paper on the diagonal using both the language of angles and corners to help students understand the folding points. 

Make sure that students crease the fold before cutting.
	· Construction paper squares

· scissors

	Which angles are the right angles?  How can you tell?
	
	

	Can you put your square back together?

Can you make other shapes using your two triangles?
	
	

	We’re going to make some shapes with a partner.  We’ll have some rules for these shapes because we’re going to put them up on the wall and look at them together in a little while.  You and your partner will use your four triangles to make a new shape.  


	For the new shapes:

Same length sides must touch

You must put them together with sides touching

No overlaps

Model examples and non examples
	

	Try several different shapes to see which one you like the best.  After 10 minutes, you will glue your favorite shape down onto a rectangle of black paper so that we can see it on the wall.
	Ask someone to restate the directions.

Pass out the materials after students have had a chance to explore several different combinations of triangles.
	· Glue 

· black paper

	Students have many configurations of the same 4 triangles on display.  The teacher arranges the shapes according to some criteria
	For instance, shapes that have right angles, shapes that don’t.
	· posted shape combina-tions

	The class helps to guess the criteria for the sorting of shapes and then small groups discuss possible criteria for arranging the shapes.
	Criteria might include the number of sides, the number of angles, whether there is any “interior space” concave etc.
	


Summarize

	Activities
	Notes
	Materials Needed

	In math notebooks, students can draw the shape that was created with four triangles. Then respond to the question, “if we took each of these shapes apart, draw what the beginning shapes looked like”.
	Some students might record the initial square as the starting point and others the two or four original triangles.  The older the student the more interested I would be in the scale of the drawing, perhaps one inch graph paper would be useful for 2nd graders.
	Math Notebooks

	Have a final discussion about the variety of shape arrangements.  Display two squares folded along the diagonal next to the children’s pictures as a reminder of the starting point using that special rectangle, the square.
	Which shapes look the biggest?

Why?  Are they really bigger?

Do any of them look smaller? 

Why?  Are they?

Do they remind you of anything that you see in the world?
	· Two squares folded along the diagonal.
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