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INTRODUCTION

1. Summarize the content to be present in abstract form-

Graphs are used to display information visually. Circle graphs can show very quickly concepts that would need very lengthy written descriptions. Graphs take many forms. There are bar graphs, circle graphs, and line graphs. This lesson is to provide students with a hands-on and cooperative learning experience in the process of collecting, analyzing, and interpreting data, and to improve decision-making skills through the use of probability. This lesson will show students how math can be combined with other subjects, such as art, to produce circle graphs.

2.  Teacher background knowledge-


Before teaching this lesson, the teacher must be aware of the different graphs and specifically how the circle graph should be created and analyzed. Charts and graphs are not only valuable instruments for communicating data quickly and simply, they can be tools for stimulating discussion, and aids in promoting mathematical thinking. Graphing activities for elementary students should include more than fixed displays of information. A hands-on, relevant lesson can be a successful way of teaching concepts which students are more likely to retain. Circle graphs are used when exact quantities are less important than the relative sizes of the parts.  A circle graph is a way to organize data. All circle graphs compare parts of a whole. For example, a circle graph for the time someone spends at school could compare the amount of time you spend in each class and at lunch. A circle graph uses percentages or fractions to compare the data. The whole is equal to 100%, which is the same as 1.  


It is important for the teacher to know that a circle graph is also referred to as a pie chart.  Pie charts compare the components of a set to each other and to the whole. Pie charts are a member of an entire family of proportional charts. The angle or the area of each slice (sometimes called a segment or wedge) is the same percent of the total circle as the data it represents.  Pie chart data may be contiguous or simultaneous in time, and may be linked more by meaning than by physical proximity or sequence.  The reason for using circle graphs is commonly divided into two classes:  analysis and communication. Circle graphs are often used for data analysis functions as discovery tools at the early stages of data analysis when the student is expected to make sense of the data.  This aspect of graph use appears to be related to the school curriculum.  The instructional focus is on students’ construction of various graphs.  Graphs used for communication are simple in form and content and are intended to display patterns.  Graph comprehension involves reading and making sense of graphs seen in real life situations.    The circle graph is popular because it is easy to interpret.  It has major limitations in that it represents only a fixed moment in time, and it cannot exceed 100 percent.  It is further suggested that circle graphs are possible to view data representation from a constructivist perspective.  Teachers might consider letting students struggle with organizing and making sense of information before introducing formal work with the traditional types of graphs. Making sense of graphs seems to be more complex than once thought.  

3.  Prerequisite knowledge needed by students-

a. Students already know how to work in cooperative group settings.

b. Students know how to take turns while working in a cooperative group setting

c. Students should recognize the different colors such as green, yellow, red, and orange.

d. From a previous lesson, students should be familiar with probability by writing the chances of a certain outcome such as 1 out of 3.

e. Students should be familiar with writing statements about a picture that he/she created.

f. Students should be familiar with what most often and least often means.  

g. Students should be able to write a conclusion.

4.  Connections to other subjects-


This circle graph activity is can be connected with an English lesson because the students will need to write a description down about what the student sees the graph representing.  Students will need to use his/her sentence structure skills to write a reflective sentence on what he/she sees with the ending result of the various different graphs.  This lesson is also connected to art because the students will be coloring in the various different circle graphs to represent the starburst that were selected from the brown bag.  

5.  Connection to the rest of the lesson in the series-


The other lessons in the series reflect upon probability and various different graphs.  (Bar graphs, line graphs and circle graphs)  This lesson will allow students to experience a fun way to gather information, record data and compare results about the starburst pieces.  

OBJECTIVES


Students will be able to:  

1. use any appropriate data to successfully create a circle graph

2. interpret the documented data on a circle graph

3. use the data collected on a circle graph to calculate probability

Standards/Benchmarks

State: Pennsylvania- Statistics and Data Analysis 2.6.3 Grade 3

· Formulate and answer questions based on data shown on graphs.

Philadelphia Data, Statistics, Probability Grade 3

· Demonstrate a variety of techniques for representing and organizing data such as physical objects, tallies, pictographs, and bar graphs.

Procedure

Materials

Student Materials:

1 copy of circle graph worksheet/per student

1 brown paper lunch bag filled with 96 pieces of starburst candy/per group

colored markers (red, yellow, green, orange) /per groups

1 penny per group

1 conclusion worksheet /per student

1 conclusion worksheet/per group

Teacher Materials:

Chart paper with group tasks on it

Circle graph poster board 

Circle graph homework sheet

Extension activity worksheet

1 penny/per group for extension activity

Classroom Climate:

1. Classroom Arrangement:

Anticipatory set:  on the carpet

Lab:  as assigned tables with group members

Closure: at assigned tables with groups

2. Student Groupings:

Anticipatory set: whole class

Lab: individual/cooperative groups

Closure: individual

3. Special needs considerations:

None

4. Safety precautions:

The students will be instructed to respect each other belongings and others constructed work.  Students are also not permitted to taste or eat the lesson materials such as the candy.

Step by Step

1. Anticipatory set/motivation

The students will begin on the carpet in the pre-assigned seating area with his/her groups.  Before, I begin with the lesson I will ask each student to provide me with his/her favorite color.  I will write the colors on the chart that is already put up on the board.  After writing down everyone’s favorite color I will ask the students if they could tell me a way that we, as a class, can figure out a better way to sort the various different colors so that we could see easier what color was picked most often and what color was picked the least amount of times.  The students may provide me with the answer such as, to graph it.  I will explain to the students that there are many different kinds of graphs.  I will instruct the students to name a type of graph that they have already used this year in Mrs. Jones class.  I would expect to hear bar graph.  I will then explain to the students that today we are going to learn about a different type of graph called a circle graph.  I will further explain that a circle graph will help us just like a bar graph does to record information and makes it easier to read.  

I will then bring out my pre-made circle graph with it divided into 24 pieces (one piece for each student response) I will ask the class what does the circle graph remind them of?  Some responses might be, a pie, a pizza with a lot of slices, and if anyone could tell me why there are 24 pieces on this circle graph.  Some responses I would expect to hear would be because there are 24 students or 24 answers.  I will ask the students to count how many people picked red, green, blue, yellow, orange, brown, purple, or black.  I will then take the number of students for each color and shade in the appropriate pieces with the appropriate color.  For example: 9 students picked the color blue as their favorite color.  I will take the blue marker and shade in 9 pieces of the circle chart.  I will do this for all of the colors that were picked so that the students can visually see how a circle chart works.   I will then ask the class after the chart is filled out, what is the color that was picked most often?  Then I will ask the class, what color was picked the least often?  I would expect the students to give the correct answers because the students will be able to see the difference of the colors picked my looking at the circle chart.  

2. The body of the lesson:

The class will still be seated on the blue carpet.  The teacher will be in front of the class explaining that today we will be constructing a circle graph to record information about a tasty topic.  I will instruct the students that they will be working in groups to gather information, record data, and compare the results about fruit-flavored starburst candy.  I will demonstrate to the students what the activity will consist of.  

Each person will have one worksheet. (see attachment # 1…can be seen upon request) The material manager is to give the group recorder (#4’s) a second worksheet, which has two boxes on it.  One box that states “ the color that occurred most often” and other box states “the color that occurred least often.”  Each student is to write on the worksheet with the circle graphs on it.  Each person will take turns putting his/her hand into the brown bag without looking.  Each student will pull out one piece of candy and color in one wedge of the circle graph that corresponds with the color of the candy.  The student is then expected to put that piece of candy back into the brown bag.  The bag will then need to have a good shake to mix up the candy. The next student will do the same thing and so on.  The students will continue to take turns and place each candy on his/her circle chart until all 8 pieces of the chart are filled.  The students are then to write his/her name on the line underneath the circle chart and then write one statement about the graph.  For example: a statement might be, there are the same amount of red and green starburst pieces.  Each student is then to take turns looking at the other circle graphs in the group.  Each student is to write the group members name on the line under each circle graph and then write a statement about what the group sees for that person’s circle graph.  An example of this would be that there are an equal amount of yellow and orange pieces.  

On the second worksheet (see attachment #2) that will be given to each group there are two sections to the worksheet.  The first section will instruct the students to write down the color that was picked most often and to write down the color that was picked least often.  The second area of the worksheet instructs the students to write down the probability or chances that a certain color would be picked next from the brown bag by looking at #3’s circle graph.  For example: if #3’s graph had 1 orange, 1 yellow, 6 red and 0 green.  The question asks:  what is the probability that the next color to be picked out of the brown bag would be yellow?  The answer would be 1 out of 8 because only 1 yellow starburst candy was picked out of the bag throughout the 8 different chances that #3 had.  

Teacher: 

· Everyone is expected to be on his/her best behavior. 

· We will be working with paper wrapped candy, are we supposed to eat the materials that we will be working with? 

· Possible Response: NO

· Every table will receive a brown bag with 96 pieces of colored starburst candy in it.  

· No one is expected to eat the candy, the candy will be counted at the end of the lesson, those who follow the directions will be permitted to take the some candy home and share it with others.  

· Each person at the table will have a pencil, a circle graph paper, and colored markers.  

· Each group will have the conclusion worksheet

· #1’s will be the reporter

· #2’s will be the material manager

· #3’s and will be the task manager

· #4’s will be the group recorder.

The teacher will direct the students to their groups by naming the different groups to go to their areas.

When the groups are sitting at their desks, the teacher will instruct the class to begin and explain that they have 10 minutes to complete the activity.  The task managers, which are the #3’s, will need to keep track of the time.  When the 10 minutes is up I will turn off the lights and instruct everyone to clean up.  I will then instruct the students to look at number 3’s graph and use the group conclusion worksheet and find the probability section towards the bottom and write the probability that the next color to be picked out of the brown bag was red, green, yellow, and orange. Example would be for red 3 out of 8.  

I will then ask one group at a time for the reporter (#1’s) to report the different outcomes of the circle graphs that each person in the group completed.  

3. Closure:

Each group will be asked if they can predict the most common candy that was selected from the brown bag.  The students will most likely respond by saying red.  (this is because out of 96 pieces of candy, 50 of those were red)  I will then ask the students if it is correct to say that red will always be the color that is picked all of the time?  The students should respond by saying no because there are three other colors in the bag besides red, there are orange, yellow and green.  I will then instruct the students to answer the following questions using the ‘yes/no’ cards.  The students will need to be prepared to provide a reason for why he/she chooses to say yes or no.  This is used for more of a student-centered closure, which allows the teacher to see which students were able to accomplish the objectives for this lesson.  

· Can we construct a circle graph to record information?

· Possible Response: Yes

· Using a circle graph can we figure out the ending result by graphing the information?

· Possible Response: Yes

· Can a blank circle graph without anything on it be used to figure out an ending result?

· Possible Response: No

· Can we figure out what was picked most often or least often my using a circle graph?

· Possible Response: Yes

4. Extension/enrichment activity: 

(see attachment #3)

If there is more time allotted, I will provide each group a circle graph with 10 pieces.  The students will be instructed to take turns and flip a penny 10 times and record the number of head and tails on the circle graph.  After each group member has had a turn, I will then have the students compare the results.  This activity will reinforce the circle graph and probability lesson that was previously taught.   

Assessment:

1. Short term assessment:

The students will be instructed to answer the following questions using the yes/no cards and be able to provide a reason as to why the answer is yes or no.  

· What was the most common colored starburst to be selected in your group?

· Possible Response: red (50 total), orange (22 total), yellow (22 total), green (2 total)

· Using a circle graph can we figure out the ending result by graphing the information?  How?

· Possible Response: Yes

· Can a blank circle graph without anything on it be used to figure out an ending result? Why?

· Possible Response: No

· Can we figure out what was picked most often or least often my using a circle graph? How?

· Possible Response: Yes

2. Intermediate assessment:

The students will be assigned homework. The students will each receive a worksheet with a circle graph that has 8 pieces.  The students will be required to collect data and create a circle graph by following the directions on the worksheet.  The students are then expected to answer the questions that follow the circle graph by analyzing the data that was collected.  

3. Long term assessment:

The long-term assessment will include the students to be able to recognize that by gathering information and recording data will permit the students to compare the ending results by using a circle graph.   Students will have the ability to take data that will be collected and interpret a circle graph on the post assessment.  The students will gain the access of interpreting the circle graph and calculating the probability on the post assessment exam.  

Assignment:

(see attachment #4) 

The students will each receive a worksheet with a circle graph that has 8 pieces.  The students will be required to complete the graph by using the information that is provided on the worksheet.  The students are then expected to answer the questions that follow the circle graph.  

List of Attachments:

# 1 Copy of group circle graphs worksheet (can be seen upon request)
# 2 Copy of conclusion worksheet

# 3 Copy of extension activity worksheet

# 4 Copy of homework sheet with circle graph on it

Bibliography:
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www.edhelper.com
www.dickblick.com/lessonplans/graphsandmath/
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Group Members: _________________________________ Date:___________________

Part: 1

The recorder will write each group member’s most and least selected colored starburst in the correct boxes below.

	Color Starburst Selected Most Often


	Color Starburst Selected Least Often

	Group Member #1


	Group Member #1

	Group Member #2


	Group Member#2

	Group Member #3


	Group Member #3

	Group Member #4


	Group Member #4


Part 2:

Answer the following questions ONLY using group member #3’s starburst circle graph.  

Hint: your answer should be a number (1-8) out of 8.

1. What is the chance that group member #3 would select an orange starburst from the brown bag? ____________________________

2. What is the chance that group member #3 would select a yellow starburst from the brown bag?  ____________________________

3.   What is the chance that group member #3 would select a red starburst from the brown bag? ___________________________

4.   What is the chance that group member #3 would select a green starburst from the brown bag? ___________________________
Directions:


Ask 8 different people what his/her favorite color is out of the following colors: Red, Orange, Yellow, Green, Black, Blue, Purple, and Brown.  The 8 different people can include your friends, neighbors, teachers and family.  Write the person’s name in one of the pieces of the circle graph.  Color in that person’s piece of the circle graph using his/her favorite color.  When the entire circle graph is completed, answer the questions below.  

1. What was color picked most often?    ______________  

2. What was the color picked least often?    ______________  

3. How many times was the color yellow selected?    _____  out of 8

4. How many times was the color red selected?     _____  out of 8

5. How many times was the color blue selected?    _____  out of 8

6. How many times was the color purple selected?    _____  out of 8

7. How many times was the color black selected?    _____  out of 8

8. How many times was the color orange selected?    ______  out of 8

9. How many times was the color brown selected?    ______  out of 8

10. How many times was the color green selected? ____ out of 8
Group Members:_______________________________________  Date:_________________

Using the penny, each person in the group, take turns and flip the penny. Write down the outcome of HEADS or TAILS on the circle graph.  When your group has finished answer the questions below the circle graph.

1. What was the outcome of the penny landing on HEADS? _______________________

2.   What was the outcome of the penny landing on TAILS?  _______________________
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