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 Area and Perimeter
Date:  March 27, 2006


Grade:  5

Subject:  Math



Theme:  Geometry – Squares and rectangles
Time:  40 minutes

Outcomes for Grade 5:

· GOC E:  Students will demonstrate spatial sense and apply geometric concepts, properties and relationships.
· SCO 5E4:  Students will be expected to explore relationships between area and perimeter of squares and rectangles. 
Objectives/ Goals:

The purpose of this lesson is to explore the mathematical concepts of area and perimeter at the grade 5 level. By the end of grade 4 students should have been able to recognize that objects of the same area can have different perimeters (4D2). This grade 5 lesson builds on the prior knowledge met by SCO’s 4D1 and 4D2.
These activities are introducing to the students that there is a relationship between area and perimeter. The students will demonstrate they understand the relationship between perimeter and area in rectangles and squares by looking at how squares are neat and tidy and rectangles are more complicated. Once this is accomplished they can continue on to learn the formulas for areas and perimeters of squares and rectangles (5D5). 
Context: 

a) In this class we are discovering the relationship between area and perimeter of squares and rectangles. 
b) In the last class we solved simple problems involving the perimeters of polygons (5D1). 
c) In the next lesson we will be developing formulas for areas and perimeters of squares and rectangles (5D5).
d) It is important to learn the relationship between area and perimeter because it will be helpful in everyday life and enhance their problem solving skills. 
Materials:

· A copy of the story (found in writing in the setting the stage section) written and drawn on chart paper
· Class set of plastic square tiles
· Note:  If these are unavailable I will have construction paper tiles (they will already be cut out and ready to use).
· Geoboards and elastic bands
· Note:  If these are unavailable, they could be substituted for a geoboard paper template or a virtual geoboard found at: http://nlvm.usu.edu/en/nav/category_g_2_t_3.html
· Geoboard paper templates to supplement the geoboard activity.
· Graph paper
· Students will also need their own pencils
· Computers (already logged into the website listed below)
· Note:  There are 5 computers in each classroom where I am doing my practicum.
· Area Explorer Website:  http://www.shodor.org/interactivate/lessons/area.html
· Note:  This will only be used if students finish early.
Introduction:
· Mental Math Review:  To begin the lesson the students’ previous knowledge from grade four about area and perimeter are assessed/ reviewed. 
· Have a rectangle drawn on the board with the dimensions of 9 in length and 4 in width. 
· The teacher will give each student a piece of graph paper.

· Tell the class to find the area and perimeter of the rectangle drawn on the board.

· As the students finish their calculations have them hold their piece of paper up for the teacher to see (tell the class to keep their eyes looking forward, not at other student’s papers).

· The teacher will be circulating around the room watching the students as they work, and looking at their final calculations as they hold them up. 

· If they all got the calculations right and appear to understand what they are doing, progress through the following planned lesson.

· If there is a mix of students who got it right and wrong you could have a student who got it right explain to the class how he/ she got the answer.
· If the majority of the class got it wrong, go back to the basic introduction to area and perimeter (they may only need to be refreshed on these concepts). 
Activity/ Procedure:
· Setting the Stage:  To get the students thinking about the relationship between area and perimeter introduce this story to them. 

· Note:  This will be read aloud to the class, as well as written out on chart paper with pictures for those who are visual learners, as well as to accommodate students who speak another language or are hearing impaired. To supplement the readings and pictures the teacher will read it with lots of energy and emphasis on the important parts of the story. 

· The Story:  Katie and Emily want to build a playhouse. They need to know the area in order to know how much material they will need for the floor. They have to know the perimeter to buy the right amount of materials for the walls. Katie wants to make a rectangular house and Emily wants to build a square house. 

Emily says to Katie that is does not matter what the shape is because they will still need 
the same amount of materials. Katie argues that the shape of their playhouse will make a 
difference on how much materials they will need. Who is right?
· Note:  The students will probably ask how big the playhouse is supposed to be. The teacher may say something like:
· Take a look at a few measurements that would be reasonable for a playhouse.

· That is a good question, why don’t you investigate and pretend they want the area and perimeter to be 24 m2.
· Oh, I have 24 written down, but I forget if it is supposed to be the area or perimeter. I guess you will have to explore and figure it out.
· Give each student a set of square tiles to work with, as well as a few sheets of graph paper to record their drawings because they will be pasting them into their math journals.

· Note:  The tiles should work well for students who are visually impaired because they can feel the tiles, if this is not working for them there will be some geoboards available for them (they will already be familiar with geoboards). Physical manipulatives are also great for children who may be experiencing some difficulty with the concept because it provides them with a more concrete understanding of a rather abstract idea.  
· The teacher will be circulating around the room as the students work on the problem. Go around to the students individually to see what they are coming up with and ask some of them how they figured that out or why they chose those numbers or why they are using a particular approach. Get the students to explain their work to you, so they will further understand what they are doing, as well as give the teacher a chance to assess how they are progressing.  

*While observing and circulating around the room, make metal notes on 
who you want to contribute and how you want them to contribute to 
closure of the lesson. Try to choose students who do not usually get to 
contribute. 
· As the students are working and the teacher is observing/ circulating the room, ask them some guiding questions to help further their problem solving skills and keep the students on task. These questions will also help the teacher assess how the students are doing depending on their answers. Some possible guiding questions to ask are:

· What is the largest perimeter you can find?

· What is the smallest perimeter you can find?

· Using the same perimeter what is the biggest and smallest area possible?

· When you think you know who is right (Katie or Emily), think about WHY they are right.
· As they are trying different shapes (squares and rectangles), ask them why does a square give the biggest possible area? 
· Note:  This is a tough question and therefore the students who are finding this concept easy should be asked this question. .
· Note:  Assessment -   As the teacher circulates around the room asking the above mentioned questions (guiding questions) the teacher may have to spend some more time with the students who are having difficulty understanding that a rectangle could have many possible areas and a square with the same perimeter will only have one possible area. After the teacher has observed enough to know which students are at the same level there may be some need for the teacher to work with this group showing then some examples with the square tiles or geoboards, and asking some general questions, such as does this rectangle have the same perimeter as this square? How do you know that? What did you do to figure it out? What is different about these two shapes?  
· Remind the class to paste their drawings on the graph paper into their math journals.

Possible Extensions:  

· For students who finish early they could:

· Shift from working with tiles to making a rectangle with the dimension of 1 mm by 1000 mm. Have them find the area of this rectangle (1000mm2 or 30 cm2). This would further their understanding of the relationship between area and perimeter because they will discover you can have smaller perimeters with larger areas. Plus they are moving to a more abstract representation of perimeter.
· Note:  The teacher could ask these students why area and perimeter are partly independent. This problem may only be appropriate for those students are finding this activity easy. 
· Use the geoboards to see how many pegs the elastic band can touch and how many pegs are inside the elastic band. Try this with as many different perimeters as possible to see what relationship they notice.

· Note:  Give the students paper geoboard templates to record their findings. Also, if geoboards are unavailable they could use the virtual geoboard on the computer (the website is mentioned under materials).
· Introduce them to the virtual area explorer where they are able to select perimeters of rectangles and squares and determine the area by counting the little squares or by using the dimensions given if they are at that level.

· Note:  This would be my last resort because it is helpful in some ways, but not all that challenging. It could be good for visual learners who are struggling with the concept and I may use it to help the group who is struggling. Once again this website is mentioned under materials. 
· Closure:  This is important because it helps to tie loose ends together and it helps those students who may be struggling to draw things together. Have a little discussion with the class by having the students chosen while observing to present to the class their findings and how they found it. Move through the groups according to the sophistication of the question and their abilities. The students will be presenting their findings to the class, and this way each student will get to see what happens at the different levels of thinking. 
· Have the group of students who were struggling answer the question who is right? (Depending on the shape you can have smaller perimeters with larger areas and smaller areas with larger perimeters – the square gives the largest area; therefore Katie is right because the shape does matter). To extend this question you could have the group elaborate on WHY Katie is right. 
· Have several students come to the board and draw a shape that had the largest perimeter they found. Ask the group to tell the rest of the class what all those shapes have in common (perhaps they are all squares). 
· Have the next group of students you chose come to the board to draw the shapes that gave them the smallest perimeter they could find. Ask this group to explain how they discovered this. 

· Have some other students come to the board and draw the shapes that gave them the biggest and smallest area using the same perimeter. Ask the class what they notice here (some may say that even though the perimeter is the same the area has changed – can be large or small!).
· If a student was able to figure out a good answer to the question:  Why does a square give the biggest possible area? Have this student propose their answer to the class. Ask the class if anyone else can think of any other reasons why a square gives the biggest possible area by looking at the pictures they have drawn.

· You could ask the class how the perimeter affected the area of the shape (I hope they say it depends on the shape). Therefore you could see if anyone noticed a relation between the number of possible areas for a given perimeter and the size of the perimeter. 

· To wrap up the class you could have the class write in their math journals a KWL response including: 

· What do you know? (What did you already know about area and perimeter?)
· What do you want to know? (What do you still want to know about area and perimeter and their relationship?)
· What have you learned so far? (In today’s class)
· Collect math journals when they are finished including their drawings from the activity, which are on graph paper pasted in their journals.

Assessment/ Evaluation:

· Observation:  The students can be assessed through observation during the mental math activity, and as the teacher circulates around the room during the activity. 
· As well, the teacher can assess their previous knowledge by looking at their papers when they hold them up during the mental math review. 
· Circulating around the room and asking the students the guiding questions (during the activity/ procedure) as they work allows for embedded assessment as well as on-going assessment throughout the activity. Depending on the student’s answers the teacher may have to modify their plan to accommodate the students. 
· The discussion at the end allows the teacher to get a feel for the student’s level of understanding. This will help the teacher in planning for the next lesson.
· Scribblers/ written work:  The students on several occasions are asked to record their findings. 
· During the mental math activity the teacher is able to assess what the students already know by having them calculate the area and perimeter on a piece of paper and hold it up when finished.
·  They were also asked to record their calculations and drawings on graph paper and paste them into their math journals, which will be the teacher’s greatest resource in assessing student learning after this activity. 
· The KWL response is also an asset when assessing how the lesson went and if the outcome was actually met. This is a chance for the students to offer their input on what they feel they need and want to know and what they have learned so far. 

Teacher Resources: 
· Virtual Manipulatives (Virtual Geoboard): http://nlvm.usu.edu/en/nav/category_g_2_t_3.html
· Area Explorer Lesson:  http://www.shodor.org/interactivate/lessons/area.html
This lesson plan is by Tiffany Larder with some resources from the specified websites. 
