4th Grade Mathematics – Unit 2

 Comprehensive Curriculum Assessment Documentation and
Concept Correlation

Unit 2:   Data, Graphs, and Numbers
Time Frame:  Approximately 3 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Graphs and tables can be used to interpret data.

· Number patterns can be used to predict missing elements in a pattern.  
· Mean, median and mode can be determined using concrete objects.
*Note:   Graphing should be spiraled throughout curriculum by extending essential activities and Everyday Counts Calendar Math.


	Guiding Questions
	Activities

Essential activities are denoted with an asterisk
	GLEs
	Documented GLEs

	Concept 1: Patterns, Graphs, and Charts

7.  Can students analyze data, select and make

appropriate graphs for data sets and graph input-output patterns?

8.  Can students find the mean, median and mode for a small set of numbers when the answer is a whole number?
9.  Can students investigate and determine patterns in operations on odd-even numbers and generalize?

10.  Can students use data sets and

graphs to answer real-life questions?


	*Activity 20:  Analyzing Data GQ 7, 8
	34, 35, 36, 37
	DOCUMENTATION

GLEs Bloom’s Level

GLEs

Date and Method of Assessment

Summarize information and relationships revealed by patterns or trends in a graph, and use the information to make predictions. (Analysis)
34

Find and interpret the meaning of mean, mode, and median of a small set of numbers (using concrete objects) when the answer is a whole number. (Application)
35
Analyze, describe, interpret, and construct various types of charts and graphs using appropriate titles, axis labels, scales, and legends.

(Comprehension)
36
Determine which type of graph best represents a given set of data.

(Comprehension)
37
Find and describe patterns resulting from operations involving even and odd numbers (such as even + even = even) (Comprehension)
42

Identify missing

elements in a number pattern. (Application)
43

Represent the relationship in an input-output situation using a simple equation, graph, table, or word description. (Application) 
44

Reflections



	
	*Activity 21: Graphing Classroom Data 

GQ 7
	34, 36, 37
	

	
	*Activity 22: Building Mean, Mode, and Median 

GQ 7
	35
	

	
	Activity 23: Finding Averages 

GQ 8, 10
	14, 35, 37
	

	
	*Activity 24: How Do You Know? 

GQ 7, 8, 10
	14, 34, 35, 36, 37
	

	
	*Activity 25: Student Meteorologists 
GQ 7, 8, 10
	34, 36, 37
	

	
	*Activity 26:  Explain the Rule 

GQ 9
	4, 14, 43
	

	
	*Activity 27:  Input-Output Tables 

GQ 9
	14, 44
	

	
	*Activity 28:  Just a Grain of Rice GQ 7, 9
	2, 13, 14, 42, 43
	

	
	Activity 29: Graphs with a Spin 

GQ 7, 8
	34, 35, 36, 37
	

	
	*Activity 30:  Odd, Even 

GQ 9
	42, 43
	

	
	
	


Unit 2: Data, Graphs, and Numbers

Concept 1:  Patterns, Graphs, and Numbers
GLEs

*Bolded GLEs are documented.

Highlighted area is focus of GLE within this concept.
2      Read, write, compare, and order whole numbers using place value concepts, standard    

        notation, and models through 1,000,000. (Comprehension)
13    Determine when and how to estimate and how to use mental math, calculators, or           
        paper/pencil strategies to solve multiplication and division problems. (Application)
14    Solve real life problems including those in which some information is not given. 
        (Application)
34    Summarize information and relationships revealed by patterns or trends in a

        graph, and use the information to make predictions. (Analysis)

35    Find and interpret the meaning of mean, mode, and median of a small set of    
        numbers (using concrete objects) when the answer is a whole number.     (Application)
        (focus: Use concrete objects at this time)
36    Analyze, describe, interpret, and construct various types of charts and graphs  

        using appropriate titles, axis labels, scales, and legends (Comprehension)  
37    Determine which type of graph best represents a given set of data.  

        (Comprehension)
42    Find and describe patterns resulting from operations involving even and odd    

        numbers (such as even + even = even) (Comprehension)
43    Identify missing elements in a number pattern. (Application)

44    Represent the relationship in an input-output situation using a simple 

        equation, graph, table, or word description. (Application)

	Guiding Questions
7. Can students select and make appropriate graphs for data sets and graph input-output patterns?

8. Can students find the mean, median, and mode for a small set of numbers when the answer is a whole number?

9. Can students investigate and determine patterns in operations on odd-even numbers and generalize?

10. Can students use data sets and graphs to answer real-life questions?
	Assessment Ideas
· Activity-Specific Assessment  - Activity 21
· Activity-Specific Assessment – Activity 27
· Teacher-Made Test




	Recommended Vocabulary
1.  Survey              2.  frequency           3.  cumulative frequency           4.  mean

5.  median             6.   mode                  7.  horizontal axis                     8.  vertical axis

9.  increments                       
Key Concepts
· Add new data to a given chart, graph, or set of organized data

· Extrapolate  from obvious trends revealed by graphs in order to make predictions

· Obtain information from various charts and graphs to accurately draw conclusions and answer questions

· Match a data set to a graph and vice versa

· Identify missing element(s) within a number pattern, sequence or display, or continue a given sequence or  pattern of numbers or geometrical shapes 
· Relate function machines, function tables, and generalizing  rules

· Complete input/output tables relative to increasing patterns


	Harcourt Correlation Resources
· Lesson 4.4 Find a rule and show the rule by writing an equation with variables. Pages 74A-75

· Lesson 6.1 Collect and organize data by using frequency tables. Pages 114A-117
· Lesson 6.2 Find Mean, Median, and Mode. Pages 118 A- 121

· Lesson 6.6 Problem Solving:Make a Graph. Pages 128A- 129
· Lesson 7.2 Read line graphs Pages 138A-139
· Lesson 7.4  Make Circle Graphs Pages 142 A- 143
· Lesson 7.5 Choose an appropriate graph. Pages 144A-147
· Problem Solving using Graphs Pages 148A- 149
	Resources
· Harcourt text         
· Learning Log notebook
· Unifix® cubes
· Index cards        

· The King’s Chessboard by David Birch One Grain of Rice by Demi

· Ascension Parish Teacher-Made Supplemental Resources/BLM
· Internet/Newspapers

· Markers/Crayons

· Calculators
· Graph Vocabulary Cards

· Word grids

· Optional (Zip lock bag for learning log notebook for vocabulary cards)

· Rice

· Spoon

· Jar

· Overhead

· Paper spinners

· Toothpicks

· Construction paper


Reading Strategies 

Harcourt Math: Problem Solving/ Reading Strategies WB PS 37
Reading Transparency #2

Writing Strategies

Harcourt Teacher’s Manual (HTM): pages 74B, 114B, 144B

Instructional Activities
Note:  The essential activities are denoted by an asterisk * and are key to the development of student understanding of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Several activities in this unit are ongoing. Teachers should consider starting them ahead of time.
*Activity 20:  Analyzing Data (CC Unit 1-10) (GLEs:  34, 35, 36, 37)

Materials List:  index cards, pencils and/or markers, learning log notebook
*This activity may be set up as a center or used in a bulletin board.
Have the students complete a word grid (view literacy strategy descriptions) to differentiate attributes of graphs and kinds of graphs.  Lead a discussion of which attributes are shown on which graph. Students will place a check in the appropriate boxes.   Further discussion should be held on the purposes of graphs and which graphs are best used to show certain kinds of data. 

Analyzing data should be an ongoing activity throughout the unit. Bring in a variety of graphs and charts from various media sources and from other content areas. Make sure to include circle graphs, line plots, line graphs, bar graphs, and pictographs. Ask students to look for graphs and charts and bring them to class, too. Have students analyze, describe, and interpret the graphs. Have them determine which type of graph best represents a given set of data. Have them find the mode, median, and mean of the given data when possible. Provide concrete objects when needed. Ask them to make predictions based on trends in a graph. In the process of analyzing the graphs, have students review number and operation skills mastered in grade 3. These would include writing, ordering, comparing numbers, and basic number facts. 

	
	Need scale
	Need horizontal and vertical axes
	Need number line
	Compares parts to whole
	Shows individual pieces of data
	Shows trends.
	Shows frequency

	Bar graph
	
	
	
	
	
	
	

	Pictograph
	
	
	
	
	
	
	

	Circle graph
	
	
	
	
	
	
	

	Line graph
	
	
	
	
	
	
	

	Line plot
	
	
	
	
	
	
	


Have the students make vocabulary cards (view literacy strategy descriptions) for each kind of graph. Have them write the word in the middle of the card.  Put the definition in one top corner.  Write characteristics in the other top corner. Put an example in a bottom corner and an illustration in the other bottom corner. Cards can be kept in a zip lock bag or in the front of their math log in an envelope that has been glued to the inside cover as an easy reference for use with future activities and for reviewing for a test.
*Activity 21: Graphing Classroom Data (CC Unit 1-12) (GLEs 34, 36, 37)
Materials List: previously made graph vocabulary cards and graph word grid from activity 10 
This activity may be set up as a center or as an on-going activity.  Create a bulletin board of various graphs collected from Activity 10 and Activity 11. Have students analyze the graphs according to the terms and rules they have learned. They may refer to their vocabulary cards and/or their word grid created in activity 10 to check for: title, horizontal axis, vertical axis, labels, equal increments, etc.
	Activity-Specific Assessment
(optional)

Activity 21:  Students create a graph using data created in activity.  The teacher will use this scoring rubric to score the performance tasks in Activities 1 and/or 4.

Scoring Rubric:


· 4 points---All components of the activity are completed, labeled, and correctly done.

· 3 points---All components of the activity are completed but not properly labeled but otherwise correctly done.

· 2 points---All components of the activity are completed but they are not properly labeled nor correctly done.

· 1 point---The activity was attempted. Effort was evident; parts of the activity were correct, but the activity was not completed.

· 0 points---The activity was attempted but little or no effort was evident. No component of the activity was completed.


*Activity 22: Building Mean, Mode, and Median (CC Unit 1-9) (GLE 35)

Materials List: linking cubes, index cards, pencil, (Optional zip lock bag or envelope glued into learning log notebook to store vocabulary cards)  

Have students work with a partner using linking cubes to display data. Using the cubes, have students find the mode, median, and mean of the given data. Have the students work with small numbers of linking cubes and build to larger numbers. Example: Students are given a list of numbers (5, 5, 3, 5, 2, 1, 7). The students make the corresponding number towers using cubes. Looking at the cube towers, students determine the mode (which number occurred most often). Next, they arrange the towers from least to greatest. (1, 2, 3, 5, 5, 5, 7) to locate the median number (The middle number is 5. Three numbers are in front of 5 and three numbers are after 5). The last step is to discover the mean. To do this, have students rearrange the cubes, removing only one cube at a time, until all seven towers have the same number. (Each tower will have 4 cubes.) Repeat this activity several times with additional cubes. 

Have the students make vocabulary cards (view literacy strategy descriptions) for mean, mode, and median.  Have them write the word in the middle of the card.  Put the definition in one top corner.  Write characteristics in the other top corner. Put an example in a bottom corner and an illustration in the other bottom corner. Cards can be kept in a zip lock bag or in the front of the math log in an envelope that has been glued to the inside cover as an easy reference for future activities and for preparing for a test.

 Vocabulary card example:

	The number that                            The number 

occurs most often                       shows up more

in a given set of data.                         than once. 

Mode

                                               Game 1---4 runs
4, 3, 6, 4                                 Game 2--- 3 runs

4 is the mode                         Game 3--- 6 runs

                                               Game 4---4 runs

                                            4 runs is the mode


Activity 23: Finding Averages (CC Unit 1-17) (GLEs 14, 35, 37)

Suggestion:  Allow students to use calculators if necessary.
Materials List: paper, pencil or markers, cubes
This can be done in a center. Students explore the concept of “mean” or “average” by working with sets of data that are of interest to them. Have students collect data from their classmates about the number of pets owned or the number of siblings, etc. Using this data, have them answer questions about the average number of pets owned by each class member, the average number of siblings of each class member, etc. Provide cubes for the students to use to help them figure out the mean of a given set. Have students create a graph to show their data.  Add these graphs to the bulletin board display.
*Activity 24: How Do You Know? (CC Unit 1-11) (GLEs 14, 34, 35, 36, 37)

Materials List: paper, pencil and/or markers

Have students work in groups to survey and record data (using a table, chart, list, or line plot) from fellow classmates to determine answers to questions such as “What is the most popular TV show among fourth-grade students?” or “How much time do fourth-grade students spend riding the school bus per school day?”  Then have them construct the best graph for displaying the collected data. (For example, the amount of time students spend on homework each week could be put into a line graph.) Students should then find the mean, mode, and median for their graphs. Groups will give oral reports of their findings to the class. Have them develop questions for other students to answer by looking at the data. Remind them to use the data to make questions based on predictions.  

Additional information for students on using and constructing graphs are available on LPB Cyberchannel: www.lpb.org/cyberchannel.

Math Mastery: Graphs and Statistics
Lesson 1: Reading & Interpreting Tables (05:00)

Lesson 2: Reading & Interpreting Graphs (05:13)

Lesson 3: Organizing Data with Graphs (04:03)

Lesson 4: Understanding Circle Graphs (03:46)

Lesson 5: Understanding Line Graphs (05:55)

*Activity 25: Student Meteorologists (CC Unit 1-16) (GLEs 34, 36, 37)

Materials List: Internet access or newspaper, paper, pencil
This can be done in an on-going center. Ask students, individually or in small groups, to select a city of their choice. Using the newspaper or the Internet, have them track daily temperatures for a one-week period. Using the data they collected, have students create charts of high and low temperatures, calculate the mean temperatures, plot data (high and low temperatures) on a line graph, and display results. Using the data collected, have them write a sentence that shows the probability of a weather event happening. Have the groups present oral reports of their findings or display their findings on a thematic bulletin board.

*Activity 26:  Explain the Rule (CC Unit 1-18) (GLE 4, 14, 43)

Materials List: Explain the Rule BLM, calculator, pencils

Write these open-ended number sequences on the board. 

· 2, 7, 12, 17, _____, _____, _____

      Rule: __________________________________

· 8, 16, 32, 64, _____, _____, ______    

      Rule: __________________________________

· 203, 195, 187, 179,  _____,  _____, ______ 

      Rule: __________________________________

Have students find the next three numbers in the pattern, describe the rule (function), and then name the 5th and 6th number in the pattern. Have students determine if the numbers are increasing (adding or multiplying) or decreasing (subtracting or dividing).

Have the students work in pairs to complete the Explain the Rule BLM.  When they have completed this activity, have students generate their own open-ended number sequence for a partner to solve by using the calculator. First, have them choose a starting number. Then they put in “the rule” ( +  5, or  (  3, or   -   4, or  (  6, etc.).  Next, have them write down the first four numbers of their number sequence. Their partner tries to discover the rule and writes down the 5th and 6th number in the pattern.

*Activity 27:  Input-Output Tables (CC Unit 1-19) (GLE 14, 44)
Materials List: Input-Output Tables BLM, pencils

Have students explore the operation and pattern that determines the change from the input to the output column of a given table and/or situation. Have them complete and discuss the Input-Output Tables BLM and represent the relationship of the input-output tables using a simple equation.


*Activity 28: Just a Grain of Rice  (GLEs: 2, 13, 14, 42, 43)

Materials List: rice, spoon, jar, calculator, pencil, overhead, One Grain of Rice by Demi, or The King’s Chessboard by David Birch, Grain of Rice BLM 
As an introduction to this book, show the students a spoonful of rice.  Have them write down their estimate of the number of grains of rice in the spoon.  Pour the rice on the overhead.  Put the rice into estimated groups of 20 grains.  Count by 20’s the groups of rice.  Compare the students’ estimated amounts of rice to the estimated amounts of rice on the overhead. Repeat this activity using the spoon of rice as the new benchmark to fill a small 3 ounce paper cup.  Were the estimates closer this time?  Why or why not?  

Read either One Grain of Rice by Demi, or The King’s Chessboard by David Birch. Have students use a calculator to determine the amount of rice that is received each day. Extend the activity by having students use a calculator to complete an input output table for each of the 31 days using the Grain of Rice BLM to discover the growing amounts of grains of rice discussed in either book. Through this activity, have them identify the odd and even number patterns that result from adding or multiplying numbers. 

Activity 29: Graphs with a Spin (CC Unit 1-15) (GLEs:  34, 35, 36, 37)
Materials List: paper spinners (or some other kind of top), toothpicks, construction paper, paper, pencil
Optional Challenge Activity Materials: math learning log, computer, pencil, paper, Internet access or a graphing program 
This can be done in a center. Have students construct spinners (tops) (out of interlocking blocks or with paper and toothpicks, etc.). Once spinners have been made, have each person take turns spinning their spinner ten times. Each time have them record how many seconds they spin. Using their data, ask them to construct a line graph to display the length of time of each spin. Plotting the change in time will help them develop a better understanding that line graphs are best used to show change. Have them find the mean, mode, and median of their graphs. (To make a paper and toothpick spinner have the students cut a 2-inch diameter circle out of construction paper. Next insert the toothpick into the center of the circle to complete the spinner.)
Optional Challenge Activity:  Have students use the computer to graph and analyze real-world data they have collected over a period of a week or a month. Examples include: daily weather, absences, hours of personal TV viewing, etc. Have them look for mode, median, mean. Print the student generated charts, line graphs, pictographs, and circle graphs. Then have students write an analysis of their data in their math learning log (view literacy strategy descriptions), based on the graphs they generated.  Have them demonstrate comprehension by explaining what the graphs do and do not reveal about the data. Ask students to make predictions based on the information from the graphs.

Graphs may be created at Create A Graph: http://nces.ed.gov/nceskids/createagraph/index.asp
*Activity 30:  Odd, Even (CC Unit 1-20) (GLEs:  42, 43)  

Materials List: calculator, math learning log   
Have students use the calculator to observe number patterns; starting with any odd number, add an even number. Have students record at least five examples of this number pattern in their math learning logs (view literacy strategy descriptions).   Next, have them record any observations about the sums resulting from this number pattern in their math learning logs, (e.g. odd + even = even).  Then have them repeat the process by adding any even number to an even number and record at least five examples and a summary observation about the sums of this number pattern in their math learning logs.  Lastly, have them add any odd number to an odd number, recording examples and observations of the sums in their math learning logs. Ask them to write or draw a picture that will explain the results of number patterns for addition of even + even, even + odd, and odd + odd patterns.  Later in the year, we will extend this activity to include multiplication patterns.

PLATO Instructional Resources

	GLE
	Topic
	
	Level
	Module
	Activity

	34
	summarize info and relationships
	Prerequisite
	B-C
	Solve Problems
	bar graphs   pictographs

	
	
	On Level
	D-E
	
	data from graphs

	
	
	Enrichment
	F-I
	
	data from graphs

	35
	mean, median, mode
	On Level
	F
	Probability/Statistics
	range, median, mode

	
	
	Enrichment
	G-I
	
	

	36
	charts and graphs
	Prerequisite
	B-C
	Solve Problems
	bar graphs   pictographs

	
	
	On Level
	D-E
	
	data from graphs

	
	
	Enrichment
	F-I
	
	data from graphs

	37
	determine best type of graph
	 
	 
	not found
	 

	42
	Patterns involving even/odd combinations
	
	
	not found
	

	43
	number patterns
	 
	 
	not found
	 

	44
	input output relationship
	 
	 
	not found
	 


Sample Assessment Items:

General Assessments
· Maintain portfolios containing samples of graphs.

· Record anecdotal notes on students as they complete tasks.

· Give prompts such as the ones that follow, and the student will record his/her thoughts in a personal math journal.
1. If you were playing Spin and Win, and you had written  _ _ 6 _ 2 _ and on your next spin you got a 7, where would you place the 7? Why did you make that choice?

2. If you were using the calculator to get to the targeted number of 3,562 in less than 10 turns, what number would you start with on your calculator and what number would you skip count by? 

3. Given (specific data), what kind of graph would you use to display it and why?

4. When would you use an input/output table to help you in everyday life? Give an example. 

Multiple Choice
GLE 34

The table shows the number of passengers who can ride 4, 9, and 12 city buses each week.  If the pattern continues, how many passengers can ride 22 buses?

	Number of Buses
	Number of Passengers

	4
	400

	9
	900

	12
	1200


A
1,300


B
2,000




C
2,200

D
220

The table shows the amount of money earned over 4 days by a restaurant.  A mistake was made and Tuesday's earnings were $115 less than the amount shown on the table.  Which statement is NOT true after Tuesday's earnings were corrected on the table?

	Weekday
	Earnings

	Monday
	$954

	Tuesday
	$1010

	Wednesday
	$905

	Thursdays
	$1050


 A
Wednesday's earnings were less 
than Monday's earnings.

B 
Tuesday's earnings were



less than Wednesday's earnings?

C
Tuesday's earning's were less than


Monday's earnings.

D 
Tuesday and Wednesday's 



Earnings were the same.

Constructed Response

GLE 43

Complete the pattern below.
















Write a sentence that explains the pattern above.

Draw a new pattern.

Write a sentence that explains the pattern that you drew.

GLE 44

Each number in Set A is related in the same way to its partner in Set B.  Which expression can be used to find the missing number in this table?

A
86 + 4






B
86 X 3

	Set A
	Set B

	59
	63

	67
	71

	78
	82

	86
	


C
86 - 82

D
86 ( 4

Each IN number is related in the same way to its OUT partner.  Which expression can be used to find the missing number in this table?

A 
34 + 45                                     

	IN
	 OUT

	83
	76

	75
	68

	52
	45

	34
	


B  
34 - 7

C 
34 X 7

D 
52 ( 34

Name/School_________________________________
Unit No.:______________

Grade            ________________________________
Unit Name:________________

Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
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* 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.).



















Activity-Specific Assessment:


(optional)


Activity 27: Have the student complete input/output tables and state the rule used. The student will use the relationship between input and output to determine missing data of a given problem.
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