	Probability and Statistics   
Description:  The activities in this primary unit on Statistics involve the use of easily obtainable and inexpensive objects as manipulatives.  We feel these activities are ones that the classroom teacher can use to supplement instruction along with their math textbook and other resources.

Unit by Design
 Teacher:  Mrs. B. Crisp, Yvonne Hall, Linda Hall, Joyce Ritchie  
Unit Title: Statistics and Probability

 
School:   Knott County 
Content Area:  Math

 
Date:
Grade(s): 2nd

 
 Instructional or Course Context:
 This unit is about statistics and probability
 This unit precedes a unit on algebraic ideas.

 Time Frame
This unit lasts 4 weeks, and will be taught  in August and early September.

 Goals:
Understand and use statistics and probability.

 

Targeted Content Standards: 

Be able to collect and organize data into a simple graph (bar, pictograph, Venn diagrams). CC MA-E 3.1.3, 3.2.2, & 3.3.3 POS M-P-PS-8

Be able to read data from and interpret bar graphs, Venn diagrams and pictographs.  CC MA-E-3.1.3 & 3.2.3 POS M-P-PS-9

Be able to draw conclusions and make predictions from data, tables, and graphs CC MA-E-3.2.5, 3.3.1 & 3.3.2 POS M-P-PS-15

Be able to describe chance/probability as two separate outcomes (likely, unlikely). CC MA -E-3.1.2 & 3.2.2 POS M-P-PS-10 & 13

Be able to conduct simple probability experiments and determine possible outcomes.  CC MA-3.2.7 POS M-P-PS-17

Targeted Process Standards:
· Problem Solving 

· Reasoning and Proof, 

· Communication, 

· Connections, 

· Representation 

 

Essential Questions:
How can you demonstrate your learning of statistics and probability?

Summative Assessment:
Statistics
I.     Using your data collected on favorite summer activity, construct a graph showing the information.      

A.     Write the question you used to collect data on your survey.

B.     Name the type of graph you chose and explain how you decided to use that graph.

C.     What can you conclude from your graph?

Probability
 

II.     You have participated in many probability activities in this unit.

A.     Choose one of the activities and explain what we did and what we learned.

B.     Design your own probability activity. Describe what you would do and the outcomes.

Formative Assessments:
· Learning logs(record your learning at least two to three times weekly) Reflect on what you have learned and list one thing you didn't fully understand. 

· Weekly practice quizzes. 

· Student participation daily.(individually and in groups) 

· Teacher observation daily.(individually and in groups) 

 Rubrics/Scoring Guides:
Statistics  100 points
50 points collection of data:  

20 Points for constructed graph

10 points for question used to collection of data

10 points for writing of what you concluded from your graph

10 points for explanation of why you used this type of graph

 Probability  50 Points
15 points for explanation of probability activity and what they learned 

35 points for designing of probability activity

 Feedback: 
 Integration:  (Technology, Cross-Curricular)

The Graph Club Tom Snyder Production by Peggy Healy Stearns (This can be used in any area of the curriculum, from math and science to language arts, social studies, and more.

Activities:
Activity One
Data Analysis
· Kinesthetic activity - Materials: (per pair) red, purple, green, blue connecting cubes.  What to Do - Tell children that one way to show information is to make a bar graph.  Write the words red, purple, green, and blue on the chalkboard.  Have each child identify his or her favorite colors.  Tally the results.  Have pairs make a bar graph of colored cubes to show the results of their "poll."  Then ask:  Which color got the most votes?  Which got the fewest?  Is it easier to read a bar graph or tally sheet? 

 Activity Two
Data Analysis
· Visual/spatial activity:  Materials:  (per child) drawing paper, crayons.  

· What to Do:  Tell children a bar graph is a good way to show information. 

·  Have pairs work together to draw a picture showing several kinds of animals, such as polar bears or puffins.  

· Have children show the number of animals in their pictures by making a bar graph.  

· Invite pairs to swap drawings and bar graphs to see that all the information from the pictures is shown in the graphs. 

Activity Three
Data Analysis
· Kinesthetic activity: Pictograph:  

· The teacher will draw a graph with pictures of  a ladybug, an ant and a butterfly.  The teacher will explain that she is going to tell the children the number of insects to record on the graph.  

· She will point out that each X will represent 2 insects.  

· The teacher will say that a boy saw 4 ladybugs.  

· Ask the children how many X's they will need to draw 4 ladybugs. (2) 

· The teacher will tell them that the boy saw 10 ants and 6 butterflies.  

· The students will record these on the graph.  

· The teacher will then ask questions about the graph. 

Activity Four
Data Analysis
        Instructional Objective: Problem Solving, Reasoning, and Connections
        Materials Needed: A picture graph, beans or counters for each student and containers for the students to put their beans or counters in. 

        Give each student a bean or counter. Ask questions that involve all of the students. These can be questions about any theme that is being used in the classroom. As the students answer the questions have them drop their counters into a container (only 2, 5 or 10 per container, depending on which counting principle is being used. Then place the containers in a graph with pictures illustrating the question. 

Activity Five
Data Analysis
        In this activity you can either use pictures or toy insects. Students count how many insects there are of each kind in the box. They graph that number by coloring in the correct number of boxes above each insect. Use pictures of insects to construct a graph. 

Activity Six
Data Analysis
        Instructional Practice: Connections
        Skills: Collect, constructing, organizing, and analyzing data 

        To learn a process of recording data using pictures to represent weather signs.

        Materials Needed: Wall calendar, calendar transparency, weather signs-symbols, and overhead 

        Students keep up with the daily weather for the month of August-September by posting weather signs on a wall calendar. At the end of the unit the teacher records the weather for the students on the calendar transparency. Then the data collected could be put into a graph. 

Activity Seven
Data Analysis
Whom Do Your Believe? Pp. 58-60 Navigating through Data Analysis and Probability Given a data set and two different interpretations of the data, students talk about which interpretation to believe.  Data are shown in various ways, including in misleading bar graphs with units of different sizes.
Goals:  

· Identify misleading interpretations of bar graphs 

· Read and interpret picture graphs in which each picture stands for one item 

Activity Eight

Introducing Venn Diagrams pp.31-35 Does It Walk Crawl, or Swim?
Students are introduced to Venn diagrams as a way of representing data that have been sorted.  They play Guess My Rule with Yektti Picture Cards, using two attributes.  They organize and represent the data using a Venn diagram.  Their work focuses on:

· considering two attributes at one time 

· using a Venn diagram to organize data 

 

Activity Nine
Data Projects: Investigation 3 How Many Pockets?  How Many Teeth?  Scott Foresman pp. 60-73

· Planning a data analysis project 

· Engaging in all phases of data analysis, including collecting, organizing, representing, and interpreting data 

· Using data representation to communicate information 

· Describing and interpreting data 

· This project will be broken down into five sessions 

1. Choosing a question to investigate 

2. Collecting data 

3. Organizing data 

4. Representing data 

5. What does this graph mean? (Share data projects) 

 

Activity Ten
        Probability
        Materials needed: A variety of different animals or objects.  This could be on a transparency or a skills sheet.  There will need to be more of one animal or object so that students will understand probability.

        Teacher will ask questions orally or this could be done by students working independently on a skills sheet.

        Ask questions such as:

1.      If you closed your eyes and placed your finger in the box, what kind of animal/object do you think your finger would land on?  Why do you think so?

2.      What is the probability your finger will land on one specific animal or object?  Continue other questions pertaining to probability.

Activity Eleven
        Probability
        Materials needed: Three different colors of jellybeans. You will need a drawing of a jar with jellybeans.  

        The students can color the beans using three different colors.

        Ask questions related to probability such as:

1.      If a jar spills, most of the jellybeans will be what color?  Why?

2.      If you reached in to take some jellybeans, what color would most of them be?  Why?

Activity Twelve:
        Probability
        Materials needed: Each student will need a copy of a blank spinner; divided into six sections.  

        The students will color the section blue, red, blue, green, blue, and red.

        Ask questions related to probability such as:

1.      How many sections are blue?

2.      How many sections are red?

3.      How many sections are green?

4.      How many sections does the spinner have altogether?

5.      What is the probability your spinner will land on blue, red, green or yellow?

Activity Thirteen:
        Probability
        Materials needed:  Each student will make a pattern of circles and squares with a question mark at the end (12 circles and 3 squares). 

        Students will color the squares one color and the circles another color.

        Ask questions related to probability such as:

1.      Look for the question mark.  Which shape do you think should come next?  Why?

2.      If the shapes were mixed together in a bag and you reached in and pulled one out, which shape do you think it would be?  Why?

Activity Fourteen
The Graph Club is a computer program where the children learn to gather, sort and classify information; they construct graphs, analyze their data, and print their graphs in multiple sizes. They learn to use graphs to solve problems and make decisions, and they talk about, and share their graphs.
Sources:
Silver Burdett Ginn Mathematics, Connect to NCTM Standards 2000 Navigating through Data Analysis and Probability, National Council of Teachers of Mathematics, Does It Walk, Crawl, or Swim? Scott Foresman,  The Graph Club Tom Snyder Production by Peggy Healy Stearns

 Reflections:  (Teacher and student-to inform follow-up instructions)


