Teacher Resource Network

4th, 5th Grade Data Analysis and Probability

Unit One Organizer:  Let’s Go To The Probability Fair

By Angela Youngblood

Time Required: 3 weeks

Overview:

This unit focuses on gathering, organizing and displaying data.  The unit also addresses creating line graphs, circle graphs, bar graphs and pictographs with emphasis on labeling each graph correctly.  In addition, this unit will develop and enhance mathematic arguments and proofs in regards to analyzing graphs.


This unit also teaches probability skills and concepts.  Prediction, testing probabilities and finding outcomes are developed through game play and instructor modeling of lessons.
STANDARDS ADDRESSED IN THIS UNIT
Focus Standards:

M3D1. Students will create and interpret simple tables and graphs.


a.  Solve problems by organizing and displaying data in bar graphs and tables.


b.  Construct and interpret bar graphs using scale increments of 1, 2, 5, and 10.  

c.   Develop and evaluate mathematical arguments and proofs.


d.  Select and use various types of reasoning and methods of proof.

M4D1. Students will gather, organize, and display data according to the situation and compare related features.

a.  Represent data in bar, line and pictographs 


b.  Investigate the features and tendencies of graphs.

M5D1. Students will analyze graphs.

a.  Analyze data presented in a graph.


b.  Compare and contrast multiple graphic representations (circle graphs, line graphs, bar graphs, etc.) for a single set of data 
 
      and discuss the advantages/disadvantages of each.

M5D2. Student will collect, organize, and display data using the most appropriate graph.

ENDURING UNDERSTANDINGS

Students will understand:

· There are a variety of graphs including bar, line, circle and pictographs.

· They should label graphs correctly.

· They should know that graphs must have appropriate scales.

· They should be able to gather and organize data in a logical manner, using tables and charts when needed.

· They should know that the probability of an event occurring can be impossible, likely, unlikely, or certain.

· They should know that the term probability means the chance that an event will occur.

· They should be able to create a fraction based on events and outcomes.  

· They should be able to change a fraction into an equivalent decimal and percent.

· They should be able to make predictions about larger populations based on a smaller sample size.

· They should be able to create graphs based on data collected.

ESSENTIAL QUESTIONS:

1.  How did you determine whether an event was impossible, likely, unlikely, or certain?


2.  Was the likelihood of an event occurring proven in your trials? 


3.  What were the advantages and disadvantages of using the selected graph to display your data?


4.  Why did you select this scale for your graph?


5.  Why use a percent rather than a fraction to display your data?


6.  What does average really mean?  Why would it be more appropriate to use the mode than range?

7.  Why use a sample population?

CONCEPTS:

The student will know…
· Specific data requires the use of one type of graph.

· The measure of central tendencies can be manipulated.

· A fraction can be changed into an equivalent decimal and percent.

· Graphs can be interpreted and educated predictions can be formed based on the data.

· Using an appropriate scale can display the data more accurately.


Students will be able to…
· Collect and display data using an appropriate graph.

· Make predictions based on tested information.

· Change fractions into equivalent decimals and percents.

· Label a bar, line, circle and pictograph appropriately. (Based on grade level readiness.)

LANGUAGE
· Population- the entire group being surveyed

· Mean- an average of a group of numbers

· Median- the middle number when data are arranged in order

· Mode- the number or item that occurs most often in a set of data

· Pictograph- a graph that uses symbols or pictures and a key to display countable data

· Bar Graph- a graph that displays countable data with vertical or horizontal bars; compares facts about groups of data

· Line Graph- a graph that shows how data change over time

· Circle Graph- a graph that shows how parts of the data are related to the whole and to each other

· Outlier-  a data value that is well-separated from other data values in a set

· Trend- a pattern over time, such as increasing, decreasing, or staying the same, that is shown by data in part or all of the graph.

· Scale- series of numbers placed at fixed distances on a graph

· Interval- the differences between one number and the next on the scale

· Key- the information needed to read a picture graph or diagram

· Die/Dice- a numbered cube that is often used in games

· Probability- the chances of something happening

· Range- the difference between the greatest and least number

 symbol, title, label, range, event,  fraction, numerator, denominator, decimal, percent, sample
EVIDENCE OF LEARNING:
By the conclusion of this unit, students should be able to demonstrate the following competencies:

Culminating Activity:  Participate in the “Valdosta Probability Fair.”

Goal:
(a) Students will visit booths at the fair.  They will participate and collect data.

(b) Students will develop graphs based on grade level readiness to demonstrate understanding of unit.

Role:  For being such an outstanding math student, you are invited to go to the “Valdosta Probability Fair” being held at Valdosta State University.  Your task is to play the game at each booth and collect data.  When you return create graphs based on you and your classmates complied data.
Audience:  students, booth volunteers

Scenario:  The booths are designed to allow students to collect and organize data.


a.  Each booth is designed to collect different types of data.


b.  After collecting data, the student returns to school and work collaboratively with classmates to compile the data.


c.  Students will then make a line, bar, circle and pictograph to display data.  


d.  Students will analyze data and create a question for classmates to answer by interpreting these graphs.

Product:
Development of graphs
Standard:  

1.  Check for correct labeling and use of appropriate scale for each graph. 


2.  Check for usage of appropriate type of graph.


3.  Check for accuracy when compiling data.
Activity A Triangle Book

Goal: Students will practice vocabulary words and have them to create books

· Mean- an average of a group of numbers. Add the data and divide the sum by the number of addends.

· Median- the middle number when data are arranged in order from least to greatest.

· Mode- the number or item that occurs most often in a set of data.

· Range- The difference between the greatest and least number.

Activity B Types of Graphs

Goal: Students will practice vocabulary words and have them to create books

· Bar Graph- a graph that displays countable data with vertical or horizontal bars; compares facts about groups of data

· Line Graph- a graph that shows how data change over time

· Pictograph- a graph that uses symbols or pictures and a key to display countable data

· Circle Graph- a graph that shows how parts of the data are related to the whole and to each other.

Activity C Scales and Intervals

Choose a reasonable scale.

Scale- the set of numbers placed at fixed distance on a graph to help label the graph.
Interval- is the difference between one number and the next on a scale.

1. Use the range of your data to decide on a scale.  

2. Choose an interval that will show numbers that are closest to the data.

3. Start a scale at “0” and end at a number greater than the greatest number in your data.  For 3rd, 4th and 5th grade, use the intervals, 1, 2, 5, and 10.

Example A:

Draw a horizontal and a vertical axis with “10” as the interval. (check work)

Example B:



12, 15, 18, 30, 22, 16  



Data Range ____________



Scale__________________



Interval ______________

Example C:

	Favorite Candy Bars

	Candy Bar
	Number of Votes

	Snickers
	34

	Kisses
	15

	Kit Kat
	12

	Mounds
	5

	Other
	24


1. What interval would you select? _________

2. Why would a scale of 0-30 not be a good choice? _____________

Activity D Parts of a Bar Graph
A bar graph uses a bar to show data.  Four (4) parts of the bar graph must be present for the graph to be complete. 
	Title    
Labels
	Scales 
Bars
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Student Activity Making a Bar Graph using Hershey Miniatures

1.  Create a bar graph using the Hershey Miniatures’ wrappers.
2.  Select your favorite candy.  Open it and eat it!  Paste the wrapper on the graph paper.

REMIND STUDENTS!!!

1.  Did you remember to label the four parts of the graph?

2.  Did you remember to leave a space between the bars?

3.  Did you use an appropriate scale?

Now Let Students Do Alone

· 1.  Pull 10 M&M’s from your bag.  Sort those M&M’s by color.  You can eat the rest!

· 2.  Create a bar graph and a circle graph to show the different colors of M&M’s you have.

· 3.  Remember:

· Titles

· Labels

· Appropriate Scale

· Bars

Activity E Parts of a Pictograph
A pictograph uses pictures or symbols to show data. 
Four (4) parts of the pictograph must be present for the graph to be complete.
	Title    
Symbols
	Labels

Key
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Student Activity Making a Pictograph using Hershey Minis
1. Survey your classmates about their favorite Hershey’s Miniature.
2. Choices are Krackel, Milk Chocolate, or Mr. Goodbar, or other.
3. Create a Pictograph.  The key should be each symbol is worth 2 votes.

Activity F Parts of a Line Graph

A line graph shows how data changes over time.  Trends such as increases or decreases can be seen.

1. Choose an appropriate scale and interval.

2. Write the data on the bottom.  

3. Label vertical and horizontal axes.

4. Write a title.

5. Plot a point to show data’s information.

6. Connect the points with straight lines

Sometimes there is no data between 0 and a large number.  To show this on the graph place a zigzag line on the scale. 

	Monthly Sales of Hershey Kisses (In Pounds)

	Month
	October
	November
	December
	January
	February

	Kisses Sold
	65
	20
	70
	35
	80


Scale ___________  Interval _______________

What trends did you notice? __________________________________

Student Activity Making a Line Graph

M& M’s Sundae

Mr. Johnson owns an Ice Cream Shop in Valdosta.  For one week he sold M&M’s Sundaes.  He wrote down the amount of sundaes sold throughout the week.  The results are shown below: 

	Daily Sales of M&M’s Sundaes

	Day
	Mon.
	Tues.
	Wed.
	Thurs.
	Fri.
	Sat. 
	Sun.

	Sundaes Sold
	5
	10
	50
	10
	30
	40
	35


Make a line graph to display the data.
Activity G Parts of a Circle Graph

A circle graph uses a circle divided into fractions to show data. Three (3) parts of the circle graph must be present for the graph to be complete. 
Title

Key

Circle
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Student Activity Fifth Grade- Two Color Counters

1.  Place 7 counters into your cup.

2.  Shake the cup.

3.  Pour the counters onto the table.

4.  Mark on the chart the combination of red and yellow counters.

5.  Do this 20 times.

6.  Create a bar graph. 

TWO-COLOR COUNTERS

Place tally marks next to each combination you have.  There should be only twenty tally marks when you are done.

	0 Red   and  6 Yellow
	 

	1 Red   and  5 Yellow
	 

	2 Red   and  4 Yellow
	 

	3 Red   and   3 Yellow
	 

	4 Red   and   2 Yellow
	 

	5 Red   and  1 Yellow
	 

	6 Red  and  0 Yellow
	 


Activity H Integrating Math and Science Floating Carrot
Objective:  How many tablespoons of salt are needed to make a carrot float to the top of a cup of water?

1.  Drop the carrot in a cup of water.  What happened to the carrot? ________________________________________________________

2.  Predict the number of tablespoons of salt that will be needed to make the carrot float to the top of the cup. ________________

3.  Add one tablespoon of salt at a time.  Stir the mixture and wait 30 seconds before adding the next tablespoon of salt.

4.  How many tablespoons of salt did you need? ______________

5.  Was your prediction correct? ___________________

6. Place your results on the big graph.  

7.  Discuss the results.

Questions about Floating Carrot Experiment

1.  What was the greatest amount of salt needed to make the carrot float in your group?

2.  Why did you and your group have different results?

Activity I Choosing an Appropriate Graph
· Favorite subject in school

· Bowling shoe sales over a 6 week period 

· Favorite hip hop group of 4th and 5th graders

· Profits from the popcorn sale earned from August to December

· The amounts of time in an hour spent doing chores

Student Activity What is missing from the following graphs?
	Symbols
	Title
	Labels
	Key
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What is missing from this graph?
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What is missing from this graph?
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Probability: The chance that an event will occur 
Words connected with probability:  certain, impossible, likely, unlikely  

Activity
Events
1.  The sun will rise tomorrow.

2.  Pulling a yellow or green marble from a bag of 2 purple, 3 green and 5 yellow marbles

3.  Visiting Mars by automobile

4.  Pulling a blue egg from a carton of red and blue eggs.

5.  Rolling a die and landing on a prime number

6.  Rolling a die and landing on a number greater than 6.

7.  spinning an even number on a spinner with equal sections labeled 2, 4, 8, 5, 10, 6, 

Are you an E or an O?

· Pick a partner.

· Select whether you want to be a E or an O
Possible Outcomes

	1
	2
	3
	4
	5

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 


Possible Outcomes

	1
	2
	3
	4
	5

	1x1=1
	2x1=2
	3x1=3
	4x1=4
	5x1=5

	1x2=2
	2x2=4
	3x2=6
	4x2=8
	5x2=10

	1x3=3
	2x3=6
	3x3=9
	4x3=12
	5x3=15

	1x4=4
	2x4=8
	3x4=12
	4x4=16
	5x4=20

	1x5=5
	2x5=10
	3x5=15
	4x5=20
	5x5=25

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 


Activity Dice Game

Look at your die.  Write all of the outcomes you can get if you roll the die. 

Write a fraction for the following questions:

1. The probability of getting a prime number. __________________

2. The probability of getting a 7. ____________________________

3. The probability of getting an even number.________  odd _______

4. The probability of getting a number less than 3. ______________

5. The probability of getting a number greater than or equal to 2. ______

Activity Card Game
1. How many cards are in the deck? _____________________

2. What is the probability of getting a heart? ______________

3. What is the probability of getting a 9? _________________

4. What is probability of getting a face card? ______________

5. What is probability of getting a card greater than or equal to 8?

Activity Fraction, Decimal, Percent
	Fraction
	Decimal
	Percent

	3/5
	.60
	60%

	2/4
	________
	50%

	5/8
	________
	________

	________
	.70
	70%

	4/100
	________
	________


Assessment Five Questions/ Partnering

Partner with five different people to answer questions based the lesson.  

Question 1 ---      5 pts.

Question 2--
    5 pts.

Question 3---
    7 pts.


Question  4--       10 pts.

Question   5--      15 pts.

Total your points and the top winner gets a prize!
1. Name the parts of a bar graph

2. Sara and Jane were playing basketball.  Sara made 7 of 20 shots.  

If Sara were to take 40 shots, predict the number of baskets she would probably make. 

3. SpongeBob (S), Dora the Explorer (D), and Bugs Bunny (B) will compete against each other in the 100 meter dash at the Summer Olympics in China this summer.  After the race, they will each be awarded one of three ribbons:  1st, 2nd, or 3rd.

4. List all the different ways these three cartoon characters could place first, second, or third in the race.

What is the total number of ways these three cartoon characters could place in the race? _______________________

5.Write a probability experiment that has one result that would be a long shot.

· The class will decide if you get the points.

Grades 3,4,5

GPS- M5DI; M4D1; M3D1

Students will gather, organize and display data.

Teachers should make centers around the room for students to visit.

LET’S Go to the Valdosta Probability Fair!

Data Collection Sheet

Welcome to the Valdosta Probability Fair.  Visit each booth and play its game.  Keep track of your results on this paper.  Good Luck!

Big Dice Roll
1.  Predict the sum you will have when you roll two dice and add them together. ________  Put a circle in the box under the number you predict.

	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	
	
	
	
	
	
	
	
	
	
	


2.  Roll the dice and find the sum. What was the sum? ________________

3.  Did it match your number?  Yes     No   (Circle the correct choice.)

4.  In the chart below write all of the possible outcomes under each sum.  An example is done for you.

	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	
	
	
	1+4
	
	
	
	
	
	
	


5.  After looking at your chart, predict again what sum you will have when you roll two dice.  _________________

6.  Did you win?  Yes     No  (Circle the correct choice.) 

If YES, you have won a PRIZE from the PRIZE BUCKET!

SpongeBob Baseball Throw
1.  Throw the baseball through the hole.  You have three chances.

2.  Complete the chart below.

	1
	2
	3

	
	
	



Write Yes or No
If you made all three, go to the Candy Bar for a treat!

3.  Answer the following question:



I made ________ out of 3 throws.

4.  Write your outcome as a:



Fraction ________________



Decimal ________________



Percent _________________

--------------------------------------------------------------------------------------------

Football Toss

1.  Place the football 75 centimeters from the goal.

2.  Flick the football and try to make touchdown.  You have five chances.

3.  Complete the chart.

	1
	2
	3
	4
	5

	
	
	
	
	


1-  I made it!



X- I didn’t make it!




I made __________  out of five touchdown chances.

4.  Write your outcome as a:




Fraction __________________




Decimal __________________




Percent____________________

--------------------------------------------------------------------------------------------

Spin the Wheel
1.  Spin the color wheel and complete the chart.  You have 8 chances.

	Spin
	Color

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	


2.  Use division to find the PERCENT for the color you landed on the most times. (Show your work.)___________________

--------------------------------------------------------------------------------------------

Garbage Can Toss
1.  Shoot the paper(ball) into the garbage can while standing two meters from the can.  You get 10 chances.

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	
	
	
	
	
	
	


1- I made it!



X- I didn’t make it.



I made ___________ out of 10 chances.

2.  Write your answer as a:



Fraction___________



Decimal ___________



Percent____________

Challenge:  Predict the number of baskets you would make if you shot the ball 50 times. _________________  ( Show your work.)

Thanks for visiting the Valdosta Probability Fair.

COME AGAIN!
1.  At your table, create a bar graph, line graph and pictograph using the data you collected at the fair.    





RULES
A.  You must combine your data with at least two more people at your table. 

B.  Create a bar graph, a line graph, a circle graph and a pictograph.  For each graph use data collected from a different booth. (Note:  Create graphs that your grade level is responsible for knowing.)

C.  Remember to label the parts of your graphs accordingly.

D.  As an extension, write at least one question students can answer relating to your graph.

(You can work in TEAMS to create graphs.)
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