5th Grade Math: Unit 6: Data, Probability, and Counting Principle

 Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 6:  Data, Probability, and Counting Principle
Time Frame:  5 weeks

	Big Picture: (Taken from Unit Description and Student Understanding)

· A ratio is a comparison of two quantities.
· Probability is a ratio (between 0 and 1) of favorable outcomes to the possible outcomes.

· Use a list or tree diagram to help determine the total number of outcomes.
· Representation of data depends on the characteristics of that data.

	Concepts & Guiding Questions
	Activities

The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENATION

Documented GLEs

GLEs

Bloom’s Level

GLEs

Date and Method of Assessment

Select, sequence, and use appropriate operations to solve multi-step word problems with whole numbers (N-5-M) (N-4-M) (Synthesis)
7
Explain concepts of ratios and equivalent ratios using models and pictures in real-life problems (e.g., understand that 
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 means 2 divided by 3) (N-8-M) (N-5-M) (Analysis)
11

Represent probabilities as common fractions and recognize that probabilities fall between 0 and 1, inclusive (D-5-M) (Analysis)
32

Use various types of charts and graphs, including double bar graphs, to organize, display, and interpret data and discuss patterns verbally and in writing (D-1-M) (D-2-M) (P-3-M) (A-4-M)
28
Compare and contrast different scales and labels for bar and line graphs.  (D-1-M)

29

Organize and display data using spreadsheets, with technology. (D-1-M)

30

Compare and contrast survey data from two groups relative to the same question.  (D-2-M)

31



	Concept 1: Ratios
21. Can students identify and/or create equivalent ratios?


	*Activity 98:  Ratios in the Classroom 

GQ 21
	11
	

	
	*Activity 99:  Vocabulary Ratios 

GQ 21
	11
	

	
	Activity 100:  Ratios with Counters 

GQ 21


	2, 11 
	

	
	*Activity 101:   Ratios in Patterns 

GQ 21

	2, 11, 33
	

	
	*Activity 102:  Ratios in Recipes 

GQ 21
	2, 11
	

	
	*Activity 103:  Will You Get Hired? 

GQ 21
	8, 11
	

	Concept 2:  Probability
22. Can students enumerate the possible outcomes for events involving number cubes, spinners, and coins?

23. Can students identify the outcomes of an experiment?

24. Can students represent the probability associated with an event as a common fraction?


	*Activity 104:  Is It Likely? 

GQ 22


	32
	

	
	*Activity 105:  Probability on a Number Line 

GQ 22, 24 
	2, 4, 32
	

	
	*Activity 106:  Probability Spins 

GQ 22, 24
	32
	

	
	*Activity 107:  Predicting Rolls 

GQ 24        
	32
	

	
	*Activity 108:  What Colors Are in the Bag?  

GQ 24
	11, 32
	

	
	 *Activity 109:  What are the Outcomes? 

GQ 22, 23, 24
	11 
	

	
	*Activity 110:  How Many Kinds of Pizza? 

GQ 22, 23
	11, 32
	

	Concept 3:

Displaying Data

4. Can students organize, display, and interpret data?

	*Activity 111:  Graphing Vocabulary 

GQ 4
	28
	

	
	*Activity 112:  Survey Preferences

GQ 4
	7, 28, 29, 31
	

	
	*Activity 113:   M&M Spreadsheet Math  

GQ 4 


	28, 29, 30
	

	
	*Activity 114:  Line Plots 

GQ 4
	28, 31
	

	
	*Activity 115:  Stem and Leaf Plots

GQ 4
	7, 28, 29, 30
	

	
	*Activity 116:  Line Graphs

GQ4
	28, 29
	

	
	Activity 117:  Features of Graphs

GQ 4
	28
	

	
	*Activity 118:  Which Graph Is Best

GQ4
	28, 29, 30, 31
	

	
	*Activity 119:  Population Projections

GQ 4
	28
	


Unit 6 Concept 1:  Ratios
GLEs

*Bolded GLEs are assessed in this unit. 

	2
	Recognize, explain, and compute equivalent fractions for common fractions (N-1-M)(N-3-M) (Analysis)

	8
	Use the whole number system (e.g., computational fluency, place value, etc.) to solve problems in real-life and other context areas (N-5-M) (Analysis)

	11
	Explain concepts of ratios and equivalent ratios using models and pictures in real-life problems (e.g., understand that 
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 means 2 divided by 3) (N-8-M) (N-5-M) (Analysis)

	33
	Fill in missing elements in sequences of designs, number patterns, positioned figures, and quantities of objects (P-1-M) (Analysis)


	Guiding Questions:

· Identify and/or create equivalent ratios
Key Concepts:

· Determine equivalent ratios and find a missing term of proportions
	Vocabulary:

· Ratio
· Pattern
· Repetition
· Equivalent Ratio

	Assessment Ideas:

· See end of Unit 5

Activity-Specific Assessments:

· Activities 98, 99, 100, 101, 102

	Resources:

· Pattern Blocks
· Two Color Counters
· Paper Cups
· Simple recipe with only whole numbers
· Harcourt Math Series
· 28.1, 28.2, 28.3, 30.1
· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Vocabulary Ratios

· Students will use ratios to compare vowels to consonants in the vocabulary words listed.  (Activity 89 in the curriculum document)

Reading Strategies/Activities

Ratios in Recipes

· Students will increase/decrease ratios for more/less people using ratios.  (Activity 91 in the curriculum document)
Writing Strategies/Activities

Journal Entries

· One question involving real-life such as:  The students will name an event in real life that is impossible to happen, one that is not likely, one that is likely, and one that is certain to happen.

· In Ms. Thomas’ class, there are 9 boys and 11 girls.  Using ratios, three classmates described the situation as 9 to 11, 11 to 9, and 9 to 20.  Explain how all three classmates could be correct.

· Using drawings, the student will explain why the ratio 3:6 is equivalent to 1:2.

Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 98:  Ratios in the Classroom (LCC Unit 3 Activity 10)
(GLE:  11) 

Materials List:  paper, pencils, paper cups, 2-color counters

Have students count different items in the classroom, such as the number of boys, girls, teachers, desks, chairs, doors, windows, clocks. On the board, make a table of their counts. Discuss that ratios are comparisons of two quantities, and that they can be used to compare a part to another part, a part to the whole, or the whole to a part. Ratios can be written in 3 forms. Examples are 15 to 14, 15 : 14, and 
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. Have students choose 2 items to compare, such as boys and girls in the classroom, and have them write as many ratios as they can about the two quantities. Each ratio should be written in all 3 forms.

Provide pairs of students with 20 two-color (e.g., red/yellow) counters and a paper cup. Have the first student shake the counters in the cup and then empty the counters onto a desk. Ask the other student to determine the ratio of red counters to yellow counters. Once the ratio has been determined, the first student should give another equivalent ratio. For example, if the 20 counters are emptied from the cup and produce 14 red counters and 6 yellow counters, then the ratio is 
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. An equivalent ratio would be 7 red counters to 3 yellow counters. This can be shown by creating 2 stacks of red counters with 7 in each stack versus 2 stacks of yellow counters with 3 in each stack. If the ratio is in lowest terms, then repeat the shake.

Note: Even though fractions are studied in Unit 4, students should be able to write ratios as fractions and to find equivalent ratios using manipulatives.

(Worksheet page SR 42)

Assessment

The student will look around the room and find two quantities whose ratio is 2 to1; two quantities whose ration is 1 to 5, and two quantities whose ratio is 2:3.
*Activity 99:  Vocabulary Ratios (LCC Unit 3 Activity11)
(GLE:  11)

Materials List:  paper, pencils
Using math vocabulary or spelling words for the week, have the students choose a word and the ratio of consonants to vowels, the ratio of vowels to consonants, and the ratio of vowels to the total number of letters in the word, etc. When completed, have student volunteers call out the correct ratio for their word. Challenge students to write a word that has a consonant to vowel ratio of 3 to 1, such as the word “that” or the word “students.” 
Assessment

The student will write his/her last name on a piece of paper, then write the ratio of vowels to consonants in the three different forms.
Activity 100:  Ratios with Counters  (APCC Unit 5 Activity 92)
(GLEs:  2, 11) 

Provide pairs of students with 20 two-color (e.g., red/yellow) counters and a paper cup. Have the first student shake the counters in the cup and then empty the counters onto a desk. Ask the other student to determine the ratio of red counters to yellow counters. Once the ratio has been determined, the first student should give another equivalent ratio. For example, if the 20 counters are emptied from the cup and produce 14 red counters and 6 yellow counters, then the ratio is
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. An equivalent ratio would be 7 red counters to 3 yellow counters. This can be shown by creating 2 stacks of red counters with 7 in each stack versus 2 stacks of yellow counters with 3 in each stack. If the ratio is in lowest terms, then repeat the activity. 

Assessment

Using 2-color counters, the student will display a set and write all of the ratios possible comparing the quantities of each color.

*Activity 101:  Ratios in Patterns (LCC Unit 3 Activity 12)
(GLEs:  2, 11, 33) 

Materials List:  pattern blocks, paper, pencils
Create a repeating pattern on the board or overhead projector such as this:
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core

Your pattern should show the core and 3 repetitions. Create a table such as this:

	Number of blocks
	In Core
	After 1st Repetition
	After 2nd Repetition
	After 3rd Repetition

	Number of Triangles
	1
	2
	3
	4

	Number of Squares
	4
	8
	12
	16

	Ratio of Triangles
to Squares
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Ask students if they see any relationships between the number of triangles and squares. They should say something such as, for every triangle there are 4 squares. Ask questions such as these:  If you continued the pattern completing each repetition until you had 5 triangles, how many squares would you have? (20) Write a ratio between the number of triangles and squares. If you continued the pattern until you had 28 squares, how many triangles would you have used? (7) Write this as a ratio of triangles to squares. Explain that all of these ratios show the same comparison, and are called equivalent ratios. Using pattern blocks, have students make their own patterns and a table for their patterns. Lead students to see that they can simply use the original ratio and multiply the numerator and denominator by the same number to get an equivalent ratio.

Assessment

Students should explain how he/she could find three ratios equivalent to 2/3.

*Activity 102:  Ratios in Recipes (LCC Unit 3 Activity 13)
(GLEs:  2, 11) 

Materials List:  Sample Recipes BLM, paper, pencils
On the board or on the overhead projector, show the sample recipe for lemonade from the Sample Recipes BLM.  Have students write ratios for different ingredients, such as, 6 cups of water to 2 cans of juice is a 6:2 ratio. Ask them what the equivalent ratio would be if they doubled the recipe or tripled it. (12:4, 18:6) Distribute the Sample Recipes BLM to students. Have students make a table showing equivalent ratios for different pairs of ingredients from any of the recipes. If there are two ingredients that are multiples of 2, ask students what would be the ratio if you divided the recipe in half. If you want to use other recipes, just write ratios for the ingredients that are whole numbers.

Assessment

The teacher will tell the student that a good recipe for cookies calls for 2 cups of brown sugar and 4 cups of flour.  The student will write a ratio of brown sugar to flour and find equivalent ratios if recipe is doubles, tripled, or cut in half.  
*Activity 103:  Will You Get Hired?  (APCC Unit 5 Activity 93)
(GLEs:  8, 11)

Tell students that a company wants to hire students who can write quickly, but neatly. Have students work in groups and record how many times that they can write the word “mathematics” in 1 minute. Have students write a ratio of number of times the word is written to one minute. Use the ratio to estimate or calculate ratios per hour, per 8-hour day, per week, per month, and per year.
Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

A real world job that uses ratios is a quality control manager.  See Teacher’s Manual page 618B “Career Connection” for specific use of ratios in this career.  There is also a sample problem for students to work involving ratios in a factory.

Unit 6 Concept 2: Probability

GLEs

*Bolded GLEs are assessed in this unit. 

	2
	Recognize, explain, and compute equivalent fractions for common fractions (N-1-M)(N-3-M) (Analysis)

	4
	Compare positive fractions using number sense, symbols (i.e., <, =, > ) and number lines (N-2-M) (Analysis)

	11
	Explain concepts of ratios and equivalent ratios using models and pictures in real-life problems (e.g., understand that 
[image: image10.wmf]2

3

 means 2 divided by 3) (N-8-M) (N-5-M) (Analysis)

	32
	Represent probabilities as common fractions and recognize that probabilities fall between 0 and 1, inclusive (D-5-M) (Analysis)


	Guiding Questions:

· Enumerate the possible outcomes for events involving number cubes, spinners, and coins

· Identify the outcomes of an experiment

· Represent the probability associated with an event as a common fraction

Key Concepts:
· Find the total number of possible outcomes in a given situation

· Understand the meaning of equally likely

· Represent probabilities as common fractions


	Vocabulary:

· Probability 
· Impossible
· Equally Likely
· Likely
· Certain
· Combination
· Tree Diagram
· Organized List
· Variable
· Sample Space
· Possible Outcome
· Favorable Outcome
· Likelihood 
· Theoretical Probability
· Experimental Probability
· Predict

	Assessment Ideas:

· See end of Unit 5

Activity-Specific Assessments:

· Activity 105, 106, 110
	Resources:

· Coin
· 3 Color Spinners
· Bags
· Cubes with Symbols
· Colored Tiles
· Menus
· Harcourt Math Series

· 30.1, 30.2, 30.3, 30.4, 30.5

· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Teacher’s Activity Guide for Developing Math Vocabulary (Small Purple Book)

· Word Lines page 15 – Students will make a line which will begin with impossible events then move towards certain events.  
Harcourt I-LEAP Practice Book:

· Vocabulary Review- Data Analysis, Probability, and Discrete Math page 102.
Reading Strategies/Activities

Combinations with Menus

· Students will read over menus provided and choose items from each category (ex:  appetizer, entrée, desert, beverages) and create combinations.

Writing Strategies/Activities

Journal Entries

· Suppose you have to wear a uniform to school each day.  You have a choice of read pants or blue pants, and a choice of a red shirt, a blue shirt, or a white shirt.  How many combinations can you make and what are they?

Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

Note: Combine Activity 94 and 95 and use SR 45

*Activity 104:  Is It Likely? (LCC Unit 3 Activity 14)
(GLE:  32) 

Materials List:  Is It Likely? BLM, math learning logs

Provide students with the Is It Likely? BLM showing the following categories:  impossible, not likely, equally likely, likely, and certain. Have students give examples of each type of event in the real world. Give students an event and ask into which category they would place the event. Examples include:  the likelihood of seeing a red car on the way home, of one of your parents winning the lottery, of getting a head on a coin toss, or of getting an even number on the toss of a number cube with the numbers 1, 2, 3, 4, 5, 6 on it. Introduce the term probability as the likelihood of an event happening. In their math learning logs (view literacy strategy descriptions), have students write examples of certain, impossible, and equally likely events.

*Activity 105:  Probability on a Number Line (LCC Unit 3 Activity 17)
(GLEs:  2, 4, 32) 

Materials List:  paper, pencils, Spinners BLM

Draw a number line on the board from 0 to 1. Tell students that this is a likelihood or probability line. At 0, an event is impossible. As you move closer to 1, the event is more likely to happen, until you reach 1, and then the event is certain to happen. Mark the halfway point. Ask students to tell you the fraction for this point, plus tell the likelihood of an event occurring. (
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, equally likely) Do the same for the points 
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 and 
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Your number line should look something like this:

	Impossible
	Not Likely
	Equally Likely
	Likely
	Certain

	|
	|
	|
	|
	|

	0
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	1


Give statements such as these and have students tell you where they fall on the line. Josie said their chances of winning were close to 4 out of 5. (likely) Sam said that the chance of getting a head and a tail on the toss of 2 coins was 
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4

. (equally likely)
Have students look at Spinner A. Ask different students to write situations where the probability would be 0, ¼, ½, ¾, or 1. Do the same for Spinner B.
Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Students create their own probability experiments where the chance of something occurring is close to zero.  The activity relates events with a low probability to the phrase “It’s a long shot!”  Historical information is given for the origins of this phrase.  See Teacher’s Manual 654B “Social Studies Connection” for specific directions.


*Activity 106:  Probability Spins (APCC Unit 5 Activity 98)
(GLE:  32) 

Give students spinners with three assorted colors. Have them write the probability of the spinner landing on each of the colors and write the probability of the spinner not landing on a particular color. Some spinners should have sectors that are colored the same (e.g., a circle that has been divided into sixths might have 2 red, 1 blue, and 3 yellow sectors). Check each group’s work as they progress. To address the idea of 0 probability, ask students to determine the chances of getting a spinner to land on the color red if the spinner has only blue, green, and yellow colors on it. To address the idea of a probability of 1, have students use a spinner that has only one color on it. Then ask them to explain what the probability is for the spinner to land on that color.

Assessment

Students will draw four spinners.  Spinner 1 will show the probability of spinning blue is 1/2.  Spinner 2 will show the probability of spinning yellow is 0.  Spinner 3 will show the probability of spinning yellow is 1.  Spinner 4 will show the probability of spinning blue is ½, but it should look different from Spinner 1.
*Activity 107:  Predicting Rolls (LCC Unit 3 Activity 18)
(GLEs:  11, 32)

Materials List:  number cubes, blank number cubes 

*Combine activities 6 and 7 and use SR 46

Hold up a number cube and discuss the possible outcomes when rolling the number cube. Ask students to predict the chance or probability of rolling a 3. (1 out of 6, or
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) Ask them what the probability is of not rolling a 3. (5 out of 6, or
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) Discuss concepts of positive and negative outcomes for rolling or not rolling any number 1 through 6. Talk about theoretical or mathematical probability. Provide each group of students with a number cube that you have modified by drawing or gluing symbols to each side of the number cube.). Ask each group of students to perform an experiment of rolling the number cube a specified number of times (e.g., 20) and record the results of their rolls. Place each group’s findings in a class chart. Class discussion should include analysis comparing the theoretical probability to the actual or experimental results. 

Teacher Note:  Octagonal number cubes are available and would provide a variation for this activity.

*Activity 108:  What Colors Are in the Bag? (LCC Unit 3 Activity19)
(GLEs:  11, 32) 

Materials List:  paper bags, cubes or slips of paper

Give each group of students a bag filled with 10 cubes:  2 blue, 4 red, 1 green, and 3 yellow. Do not let the students look inside the bag. Have students pull one block, write the color, and replace the block. Have students do this 20 times. After the 20th pull, have them predict the probabilities that they will pull a certain color. Have them count the blocks and see how their experimental probabilities compared to the theoretical probabilities. You may want students to use a line plot or tally chart to collect the information.

*Activity 109:  What are the Outcomes? (LCC Unit 3 Activity 16) 

(GLE:  32)

Materials List:  coins, paper, pencils

Give each pair of students a coin to flip. Ask them to list the possible outcomes, using the variables H for heads and T for tails. Give each pair of students a second coin. Have them flip the two coins at the same time. Encourage them to use a tree diagram as a way of finding the outcomes. Give the students a 3rd coin and have them use a tree diagram to find the possible outcomes for tossing 3 coins at a time. Introduce the term probability as the ratio of favorable outcomes to the possible outcomes. When students tossed 3 coins, how many outcomes were there? (8 outcomes) How many of the outcomes had all heads? (1) What is the probability of getting all heads when flipping 3 coins at a time? (
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) Continue asking questions about the probability of certain events.

*Activity 110:  How Many Kinds of Pizza? (LCC Unit 3 Activity 15)
(GLE:  32) 

Materials List:  paper, pencils, Internet access (optional)

Tell students that you have a friend who wants to offer lunch specials at her pizza restaurant. She will offer one-topping pizzas for a special price. The toppings on Monday will be pepperoni, mushrooms, or extra cheese, and the types of crust will be crispy, thick, or whole wheat. What are the combinations she could make for lunch specials? 

Have the students make an organized list, draw a picture, or make a tree diagram. Have students use a variable to represent each choice, such as C, to represent the crispy crust. Have students think of other lunch specials that a restaurant could offer and list the combinations or outcomes. NCTM, www.nctm.org and http://illuminations.nctm.org/ have lessons on combinations of ice cream cones and flavors. Once on the website, go to Lessons and Resources, Elementary, Illuminations, Lessons, and in the search box type Combinations.


Unit 6 Concept 3: Displaying Data 

GLEs

*Bolded GLEs are assessed in this unit. 

7
Select, sequence, and use appropriate operations to solve multi-step word problems with whole numbers (N-5-M) (N-4-M) (Synthesis)

28
Use various types of charts and graphs, including double bar graphs, to organize, display, and interpret data and discuss patterns verbally and in writing (D-1-M) (D-2-M) (P-3-M) (A-4-M) (Synthesis)

29
Compare and contrast different scales and labels for bar and line graphs 
(D-1-M) (Synthesis)

30
Organize and display data using spreadsheets, with technology (D-1-M) (Synthesis)

31
Compare and contrast survey data from two groups relative to the same question (D-2-M) (Synthesis)

	Guiding Questions:

· Organize, display, and interpret data
Key Concepts:

· Organize and display data using stem and leaf plots, venn diagrams, and spreadsheets
· Match a data set or graph to a described situation

· Analyze data by calculating mean, median, mode, and range

· Use information from a variety of graphs, charts, and tables

· Interpret horizontal and vertical bar graphs to discover patterns


	Vocabulary:

· Graph

· Data Table

· Outcome

· Bar Graph

· Line Plot

· Cluster

· Gap

· Axes

· Spreadsheet

· Patterns

· Stem and Leaf Plot

· Line Graph

· Trends

· Scales

	Assessment Ideas:

· See end of Unit 1
Activity-Specific Assessments:

· Activity 113, 114, 118

	Resources:

· Spinner

· Graph Paper

· Colored Pencils

· Ruler

· One serving size bags of M&Ms

· Tables from newspapers, textbooks

· Harcourt Math Series:  

· Analyzing Data and Graphs:  5.2-5.5

· Making Graphs:  6.1-6.6

· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Teacher’s Activity Guide for Developing Math Vocabulary (Small Purple Book)

· Semantic Mapping page 12
· Compare and Contrast page 28
· Statistics page 23
Harcourt I-LEAP Practice Book:

· Vocabulary Review- Data Analysis, Probability, and Discrete Math page 101

Reading Strategies/Activities

Newspaper Article

· Students will utilize the newspaper to enhance reading strategies as an ongoing assessment throughout the year. Each key concept will be reinforced through newspaper articles.  Teachers should create their own activities using newspaper article.
Writing Strategies/Activities

Journal Entries:

· Write three questions that could be answered by a graph (teacher provides graph).

· Teacher gives a scenario of information represented in a graph.  Students are to explain which type of graph should be used.

Instructional Activities

 Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

 *Chapter 5 “Analyzing Data and Graphs” 5.2, 5.3, and use additional resources to cover range.

*Activity 111:  Graphing Vocabulary (LCC Unit 3 Activity 1)

(GLE:  28) 

Materials List:  Graphing Vocabulary BLM, pencils

Before beginning the graphing activities, have students complete a vocabulary self awareness (view literacy strategy descriptions) chart. Provide students with the Graphing Vocabulary BLM. A sample grid is shown below. You may choose to include different words. Do not give students definitions or examples at this point.

	Word
	+
	(
	–
	Example
	Definition

	axis
	
	
	
	
	

	scale
	
	
	
	
	

	mean
	
	
	
	
	

	median
	
	
	
	
	

	mode
	
	
	
	
	

	range
	
	
	
	
	

	cluster
	
	
	
	
	

	gap
	
	
	
	
	


Ask students to rate their understanding of each word with either a “+” (understands well), a “(” (some understanding), or a “–” (don’t know). During and after completing the graphing activities 2 through 9, students should return to the chart and fill in examples and definitions in their own words. Some words will have a “+”, a “(”, and a “–” by the end of the activities. The goal is to have plus signs for every word at the end of the activities.

*Activity 112:  Survey Preferences (LCC Unit 3 Activity 3)

(GLEs:  7, 28, 29, 31) 

Materials List:  paper, pencils, Bar Graph BLM, math learning logs

Have students work in groups of 3 or 4. Each group should write a survey question such as, “Do you prefer cats or dogs as pets?” or “Do you own a computer?” Have each group survey the boys and girls in the class separately. Distribute the Bar Graph BLM. Have students tally the data and make a double bar graph of the data, showing the preference for each gender group. Have students present their graphs to the class, pointing out the title, vertical and horizontal axes, scale interval, and bars. Have students write word problems to go along with their graphs. Some word problems should involve multiple steps. In their math learning logs (view literacy strategy descriptions), have students answer the following question: How does changing the scale on a bar graph change the look of the bar graph?

*Activity 113:  M&M Spreadsheet Math (LCC Unit 3 Activity 5) 

(GLEs:  28, 29, 30) 

Materials List:  Bar Graph BLM, M&Ms®, computer, paper, pencils, spreadsheet program – optional 
Using one-serving size bags of M&Ms® per group, have students sort the candy by color and make a group bar graph by hand on the Bar Graph BLM. Make sure that the students name the graph and label both axes.

To incorporate technology using the data gathered, input the data into a spreadsheet. Have the students construct a data table and make a bar graph from the options menu. Compare the computer-generated bar graph to the one they made by hand. 

Using the same data, have students create a small group pictograph. Have the students use a symbol that represents a number other than one. Allow different groups to use different amounts for their symbols and compare the graphs.

Have students write a math story chain (view literacy strategy descriptions) about the information collected in the graphs. Each student in the group contributes a part to the story chain. An example of a story chain could be: Our group had 8 red M&M’s in the bag. We also had 11 brown M&M’s in the bag.  How many more brown M&M’s did we have than red ones? Students in the story chain groups should talk about the accuracy of the answer and the logic of the story problem. If necessary, revisions to the story chain should be made.

(Directions to create a graph in Excel:  SR page 11)

*Activity 114:  Line Plots (LCC Unit 3 Activity 4) 

(GLEs:  28, 31) 

Materials List:  paper, pencils

Through SPAWN writing (view literacy strategy descriptions) prompts, such as “What if?” a thought-provoking activity can be created related to the use of graphs to display information. Ask students to answer this prompt:  What if you were a clothing designer and you want to design a really popular shirt. You are unsure as to the number of buttons you should put on the shirt. What could you do to collect information on the number of buttons on the typical shirt that your classmates wear? How could you organize and display the data you collect to convince the owner of the company as to the number of buttons you want to put on the shirt?

Use the different responses as a springboard to discuss different types of graphs. If no one thinks of a line plot, do the following activity.  As a whole class, collect data on the number of buttons that students have on their clothing that day. (In schools where students wear uniforms, collect data the number of buttons on students’ favorite shirts.) Use a line plot to collect the data. Generally, the number of buttons will fall between 0 and 15. Discuss the information, using terms such as range, clusters, and gaps. Have students find the mode, median, and mean. Students will practice operations on whole numbers when finding the mean.

As a whole class, have students decide on another question. Separate students into small groups. Instruct each group to survey a total of 20 people outside the classroom on this question and make a line plot of the data. Have students compare the results of the data from the different groups.


*Activity 115:  Stem and Leaf Plots (LCC Unit 3 Activity 6)
(GLEs:  7, 28, 29, 30) 

Materials List:  paper, pencils, timing deice with seconds
Have students work in pairs to do one of the following activities:  snap their fingers, jump on one foot, or tap the top of their head. Act as the timekeeper. Allow 30 seconds. Have one partner count as the other partner performs the activity. 

As a class, collect and record the data in a stem and leaf plot. Make a second stem and leaf plot of the same data to organize it into numerical order. Ask questions about the range, clusters, gaps, median, mode, and mean. If you feel that the students need more practice, repeat the activity using the other hand or foot. Have students write word problems or questions from the plot, making sure that some of the problems are multi-step. 

*Activity 116:  Line Graphs (LCC Unit 3 Activity 7)
(GLEs:  28, 29) 

Materials List:  textbooks or newspapers, paper, pencils, Internet access (optional)
Using tables found in social studies books, math textbooks, science books, or newspapers such as USA Today, ask students to use the data to make a line graph. Remind students that line graphs show trends or changes over time. Have students discuss any patterns or trends that they observe in the data. Have students compare scales for the graphs and discuss which scale best shows the data. Discuss the advantages and disadvantages of using different scales with the same data. 
Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Students will relate trends on a line graph to real life situations.  See Challenge Activity on textbook page 139.  Also refer to Teacher Manual page 139 which provides a lesson segment that would require students to create their own real life situation to represent a given graph.  The directions for this lesson segment are given in the “Portfolio” section of the teacher’s directions.

The website, www.nctm.org, has a lesson that can be used to introduce scatterplots. Go to the website, click on Lessons and Resources, Elementary, Illuminations, Lessons, and in the search box, type Using Math in Everyday Life, Skin Weight.

Activity 117:  Features of Graphs (LCC Unit 3 Activity 8)
 (GLE:  28) 
Materials List:  Types of Graphs BLM, pencils
This activity will help students summarize the important features of different types of graphs. On the board, or overhead projector, draw a word grid (view literacy strategy descriptions) like the one below. To take full advantage of word grids, the grids should be co-constructed with students, so as to maximize participation in the learning process. Provide students with the Types of Graphs BLM. In the first column, have students help list the types of graphs they have been studying. In the other column headings, have them think of features of the graph, such as these: needs horizontal and vertical axes, needs a scale, shows trends. In each box, they should write A for always, S for sometimes, and N for never. Once the word grid is complete, students should be given time to review the differences and similarities among graphs. They can quiz each other over the information in the grid in preparation for tests or other class activities.

Sample Word Grid

	Types of

graphs
	needs a horizontal and vertical axis
	shows

trends
	
	
	

	bar graph
	A
	S
	
	
	

	line plot
	N
	S
	
	
	

	line graph
	A
	A
	
	
	



A = always
S = sometimes
N = never

*Activity 118:  Which Graph is Best? (LCC Unit 3 Activity 9) 

(GLEs:  28, 29, 30, 31) 

Materials List: paper, pencils, math learning logs, computer – optional, spreadsheet program – optional   

Have each group of students design a survey question and ask 12 other students in the class (or 12 people outside of class) the survey question. Students should record the answers in a frequency table. Give the same question to two groups. Suggested questions:  How tall are you in inches? What is your favorite subject? What kind of transportation do you use to get to school? How many brothers do you have? 

On the following day, have each group of students graph the data, present their findings, and explain how they made their graphs. Allow students to choose the type of graph they want to use. Hopefully, they will find that some graphs will not work for their given information. In their math learning logs (view literacy strategy descriptions), have students write about why they chose a certain graph to display their data. To incorporate technology into the lesson, have students use a spreadsheet to create their graph. 

Using the results of the data table and graphs, have students compare and contrast their graphs. Have students, in small groups, use the graphed information from the activity and compare and contrast different scales and labels for the graphs. They should see differences in the overall graphs, the scales, and the labels. A volunteer from each group will share the group’s findings. 

Assessment
The student will make a second type of graph with data collected in the activity and discuss in writing which graph better displays the data and why.

*Activity 119:  Population Projections (APCC Unit 1 Activity 23)
(GLE:  28) 
Use the NCTM activity found http://illuminations.nctm.org/LessonDetail.aspx?ID=L238
 to review data analysis and probability. You can obtain the handouts, tables, and weblinks to execute this lesson from the site above. The lesson on state populations is a good way to review place value while working with large numbers. Have students work in pairs or small groups to interpret the data and to discuss observed patterns.

 Unit 6 Assessment Options
General Assessment Guidelines

· Portfolio assessment could include the following:

· Anecdotal notes made during teacher observation

· Any of the journal entries, or one of the explanations from the specific activities

· Corrections to any of the missed items on the tests

· On any teacher-made written tests, the teacher will include at least one of the following.

· One problem that requires the use of manipulatives or drawings such as:  Using 2-color counters, the student will display a set and write all of the ratios possible comparing the quantities of each color.

· One problem that requires the student to explain their reasoning such as:  Students should explain how he/she could find three ratios equivalent to
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.

· One question involving real-life such as:  The students will name an event in real life that is impossible to happen, one that is not likely, one that is likely, and one that is certain to happen.

· Journal entries could include the following:

· In Ms. Thomas’ class, there are 9 boys and 11 girls. Using ratios, three classmates described the situation as 9 to 11, 11 to 9, and 9 to 20. The students will explain how all three classmates could be correct.

· Using drawings, the student will explain why the ratio
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is equivalent to
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.

Activity-Specific Assessments

· Concept 1 Activity 98, 99, 100, 101, 102
· Concept 2 Activity 105, 106, 110
· Concept 3 Activity 113, 114, 118
Name/School_________________________________
Unit No.:______________

Grade            ________________________________
Unit Name:________________

Feedback Form

	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
Assessment 


The students should make a tree diagram to find the combinations or outcomes of the following problem:  Suppose you have to wear a uniform to school each day. You have a choice of red pants or blue pants, and a choice of a red shirt, a blue shirt, or a white shirt. How many combinations can you make and what are they?





…





Assessment


The student should draw four spinners. Spinner 1 will show the probability of spinning blue is � EMBED Equation.3  ���. Spinner 2 will show the probability of spinning yellow is 0. Spinner 3 will show the probability of spinning yellow is 1. Spinner 4 will show the probability of spinning blue is � EMBED Equation.3  ���, but it should look different from Spinner 1.





Assessment


The student should make a second type of graph with data collected in the activity and discuss in writing which graph better displays the data and why.





The student will write the three questions that could be answered by a graph that he/she constructs.
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