Name: __________________________________________________________

6th Grade Math: Unit 7: Integers, Patterns, and Algebra


Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 7:  Integers, Patterns, and Algebra

Time Frame:  4 weeks

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

· Integers have magnitude and direction.

· Variables are used to represent quantities.

· Algebraic representations generalize patterns and relationships.

· Algebraic representations can be used to solve real-world problems.

· Functionally relationships can be expressed verbally, graphically, numerically, and symbolically.

· Patterns are created when multiply and dividing by powers of 10.

	Concepts & Guiding Questions
	Activities

The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION

Documented GLEs

GLEs

Bloom’s Level

GLEs

Date and Method of Assessment

Demonstrate the meaning of positive and negative numbers and their opposites in real-life situations (N-3-M) (N-5-M)(Synthesis)
8

Match algebraic equations and expressions with verbal statements and vice versa (A-1-M) (A-3-M) (A-5-M) (P-2-M) (Comprehension)
15

Evaluate simple algebraic expressions using substitution (A-2-M) (Application)

16

Find solutions to 2-step equations with positive integer solutions (e.g., 
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) (A-2-M) (Application)
17

Describe, complete, and apply a pattern of differences found in an input-output table. (P-1-M) (P-2-M)(P-3-M) (Analysis)
37

Describe patterns in sequences of arithmetic and geometric growth and now-next relationships (i.e., growth patterns where the next term is dependent on the present term) with numbers and figures (P-3-M) (A-4-M) (Analysis)
38

Reflections:

	Concept 1:  Algebra
26. Can students recognize squares to 144?
27. Can students recognize patterns in tables, arithmetic sequences, geometric sequences, or now-next (recursive) patterns and discuss them or extend them?

28. Can students describe patterns of growth and relationships?


	*Activity 81:  Sequence Counting 

GQ 27
	38
	

	
	*Activity 82:  Pumping Gas Rules!  

GQ 27
	38
	

	
	*Activity 83:  Input-Output 

GQ 27
	37
	

	
	* Activity 84: Graphing Perfect Squares

 GQ 26
	14
	

	
	* Activity 85: Sequences and Expressions

 GQ 28
	38
	

	
	Activity 86: Unraveling the Locker Problem

GQ 28
	38
	

	
	*Activity 87: Are You Positive
GQ 29
	8
	

	
	*Activity 88:  Below Zero Temperatures 

GQ 29


	8
	

	Concept 2:  Algebraic Expressions/Integers

26. Can students recognize squares to 144?

27. Can students recognize patterns in tables, arithmetic sequences, geometric sequences, or now-next (recursive) patterns and discuss them or extend them?

29. Can students use different methods to interpret and represent integers on a number line?

30. Can students discuss the significance of additive inverses?

31. Can students evaluate expressions for specified variable values?

32. Can students match or create stories to go with a given algebraic expression or equation?


	Activity 89:  Newspaper Comparisons 

GQ 29


	6, 8
	

	
	*Activity 90: Equal Concentration 
GQ 32


	15
	

	
	*Activity 91:  Substituting Numbers 

GQ 30, 31


	16
	

	
	*Activity 92:  Two-Step Math 

GQ 30, 31
	17
	

	
	
	
	

	
	
	
	


Unit 7 Concept 1: Algebra 

GLEs

Bolded GLEs are assessed in this unit

14 Model and identify perfect squares up to 144 (A-1-M)(Application)
37  
Describe, complete, and apply a pattern of differences found in an input-output table. (P-1-M) (P-2-M)(P-3-M)(Analysis)
38
Describe patterns in sequences of arithmetic and geometric growth and now-next relationships (i.e., growth patterns where the next term is dependent on the present term) with numbers and figures (P-3-M) (A-4-M)(Analysis)
	Purpose/Guiding Questions:

26. Can students recognize squares to 144?
27. Can students recognize patterns in tables, arithmetic sequences, geometric sequences, or now-next (recursive) patterns and discuss them or extend them?

28. Can students describe patterns of growth and relationships?

Key Concepts:
· Recognize patterns in tables

· Determine patterns in arithmetic/geometric sequences and now-next relationships (recursive patterns)


	Vocabulary:

· Sequence

· Arithmetic sequence

· Geometric sequence

· Fibonacci sequence

	Assessment Ideas:

· See end of Unit 7
Activity-Specific Assessments:

· Activities 81, 83, 86

	Resources:
· Teacher-Made Supplemental Resources

· Black Line Masters




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 81:  Sequence Counting (LCC Unit 8 Activity 7)
(GLE:  38) 

Materials List:  paper, pencil, newsprint 

Begin this lesson with the literacy strategy student questions for purposeful learning (SQPL) (view literacy strategy descriptions) by writing the statement “All sequences have a constant difference between terms.”  This strategy is used to encourage the students to generate questions that they would need to answer to verify the statement.  Have students in groups of four brainstorm (view literacy strategy descriptions) different questions that they might need to answer to determine whether this statement is true or false.  Have each group of students highlight 2 or 3 questions that their group has come up with for use with whole class discussion.  Write these questions on a sheet of newsprint for use as closure when the students have completed this activity.  

Have students work in pairs to generate an arithmetic or geometric sequence of numbers when a “rule” that generates the sequence is given. For example, provide student pairs with the rule “term number times 4 plus 1.”  Have students generate ten terms of the sequence. Ask student pairs to provide an alternate rule for generating the terms of the sequence (in this example, they could say “add 4 to the previous term to get the next term”). Another example might be to generate the sequence for the rule “start with $1 and double your money each day.” 

Once the entire activity is completed, have the students reread the list of questions that were generated at the beginning of the activity.  As a class, discuss whether or not these questions were answered as they completed the activity. Students should determine that the SQPL statement was not accurate and only applies to arithmetic sequences.  

Assessment

The student will supply the next figure in a sequence.

*Activity 82:  Pumping Gas Rules!  (LCC Unit 8 Activity 8)

(GLE:  38) 

Materials List: paper, pencil
Provide students with examples of arithmetic sequences that are used daily. For example, purchasing gasoline for a car can be thought of as an arithmetic sequence where the term number is the same as the number of gallons pumped (e.g., 1, 2, 3, . . .), and the value of a term is the price for that many gallons. Have students investigate this sequence and describe how the terms are generated.   An activity worksheet is in the Teacher-Made Supplemental Resources.

Present the following problem to the students.  Have them record their response in their math learning log (view literacy strategy descriptions).

Donnie was watching Gas Watch, a segment on the local news where the cheapest gas prices in town are identified, when it showed the following table for local gas prices:

	Gallons of Gas
	5
	6
	7
	8

	Total Cost for Gas
	10.45
	12.54
	14.63
	16.72


Write an expression to find the total cost of any number of gallons of gasoline.  Explain your thinking.   

Have the students share their learning log responses with the class.  Students should listen for logic and accuracy of responses.  

Expression:
2.09g  


Explanation:
To find the total cost of gas, you would multiply the cost for one gallon times the number of gallons needed.  The cost per gallon is determined by dividing the total cost by the number of gallons.  In this case the gas is $2.09 per gallon.
*Activity 83:  Input-Output (LCC Unit 8 Activity 9)

(GLE:  37) 

Materials List:  Input-Output Tables BLM, Graph Paper BLM, pencil

Distribute the Input-Output Tables BLM and Graph Paper BLM. Have students complete the input-output tables independently. After completing the table, have students find the differences between successive outputs. Ask students to work with a partner to check whether the differences are the same in their tables and determine if the differences are constant or varied.  Have students plot the ordered pairs of (input, output) for each table and compare. Students will find that constant differences are associated with a linear set of points.

Have students make an input-output table with output = (input)
[image: image3.wmf]2

. After completing the table with seven (consecutive integers 1–7) inputs and outputs, have students find the differences between successive outputs. When students recognize the pattern, have them figure out the next three outputs if 8, 9, and 10 were used as inputs. Ask students to work with a partner to check whether the differences are the same in their tables and will determine if the differences are constant or varied. Next, have students construct an input-output table where the differences in the outputs are constant. For example, 1 students could use output = 3(input). Repeat using linear input-output tables. Have students plot the ordered pairs of (input, output) for each table and compare. Students will find that constant differences are associated with a linear set of points. (Blank input/output table is in the Teacher-Made Supplemental Resources)
*Activity 84: Graphing Perfect Squares (LCC Unit 8 Activity 1)

(GLE:  14) 

Materials List: Graph Paper BLM, colored pencils or markers, scissors, paper, glue or tape, pencil

To further the visualization of perfect squares, give students a piece of Graph Paper BLM.. Ask them to make twelve perfect squares—
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, and so on through 
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12

. Then ask students to outline or “frame” each square with a colored pencil or marker, cut out the square, write the name of each square in the frame (e.g.,
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), write the area of the square (e.g.,
[image: image8.wmf]2

12144

=

), and finally, attach each square in order by size on another piece of paper. 

Remind students of previous work with perfect squares in Unit 1 and in the daily warm-ups from early in the school year.

*Activity 85: Sequences and Expressions (LCC Unit 2 Activity 10)

(GLE:  38)

Materials List:  Sequences BLM, pencil

Have students work in small groups to explore a sequence to discover how it was generated. They should look to see if the sequence shows an arithmetic sequence (common difference between terms in the sequence of terms) or a geometric sequence (product of a common number). Give samples of both types of sequences and some that have no pattern. Have students supply the next three terms in the sequence and explain their choices. 

Example: 2, 6,10,…

  10, 40, 160, 640, …

      2,2,4,6,10,16,…


    arithmetic

  geometric


      neither


    14, 18, 22

   2560, 10240, 40960

      26, 42, 68

Distribute the Sequences BLM.  Have the students work independently or in groups to complete the sequences.  Discuss the answers as a class.  

Have students use their math learning logs (view literacy strategy descriptions) to describe in their own words the difference between arithmetic and geometric sequences and give an example of each.  

Activity 86: Unraveling the Locker Problem (Teacher-made Activity)

(GLE: 38)

There are 1,000 lockers in the long hall of Westfalls Middle School.  In preparation for the beginning of school, the janitor cleans the lockers and paints fresh numbers on the locker doors.  The lockers are numbered from 1 to 1,000.  When the 1,000 Westfalls Middle School students arrive from summer vacation, they decide to celebrate the beginning of school by working off some energy.  The first student, student #1, runs down the row of lockers and opens every door.   Student #2 closes the doors of the lockers 2, 4, 6, 8 and so on to the end of the line.  Student #3 changes the state of the doors of the lockers 3, 6, 9, 12, and so on to the end of the line (the student opens the door if it is closed and closes the door if it is open.)  Student #4 changes the state of the doors of the lockers 4, 8, 12, 16 and so on.  Student #5 changes the state of every 5th door; student #6 changes the state of every 6th door, and so on until all 1,000 students have had a turn.  When the students are finished, which locker doors are open?  (The open lockers are perfect squares:  1, 4, 9, 16, 25, etc.)

Possible follow up questions:

· Work through the problem for the first 50 students.  What patterns do you see as the students put their plan into action?

· Give the numbers of several lockers that were touched by exactly two students.

· Give the numbers of several lockers that were touched by exactly three students.

· Give the numbers of several lockers that were touched by exactly four students.

· Which was the first locker touched by both students 6 and 8?

· Which of the students touched both locker 24 and locker 36?

· Which students touched both locker 100 and locker 120?

· Which was the first locker touched by both student 100 and student 120?

Assessment

Students will present findings to the class.  A rubric should be created to assess understanding and formal answers to follow-up questions.

Unit 7 Concept 2: Algebraic Expressions/Integers 

GLEs

*Bolded GLEs are assessed in this unit

6 Compare positive fractions, decimals, and positive and negative integers using symbols (i.e., <, =, >) and number lines (N-2-M)(Analysis)
8
Demonstrate the meaning of positive and negative numbers and their opposites in real-life situations (N-3-M) (N-5-M)(Synthesis)

15
Match algebraic equations and expressions with verbal statements and vice versa (A-1-M) (A-3-M) (A-5-M) (P-2-M)(Comprehension)
16
Evaluate simple algebraic expressions using substitution (A-2-M)(Application)

17
Find solutions to 2-step equations with positive integer solutions (e.g., 
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	Purpose/Guiding Questions:

26. Can students recognize squares to 144?

27. Can students recognize patterns in tables, arithmetic sequences, geometric sequences, or now-next (recursive) patterns and discuss them or extend them?

29. Can students use different methods to interpret and represent integers on a number line?

30. Can students discuss the significance of additive inverses?

31. Can students evaluate expressions for specified variable values?

32. Can students match or create stories to go with a given algebraic expression or equation?

Key Concepts:
· Evaluate algebraic expressions using substitution

· Interpret and represent integers on a number line

· Evaluate expressions for specified values


	Vocabulary:

· Integers

· Algebraic expressions

· Algebraic equations

· Numerical statements

· Verbal statements

· Substitution

· Two-step equations

· Variable

· Equation

· Solve

· Solution

	Assessment Ideas:

· See end of Unit 7
Activity-Specific Assessments:

· Activities 87, 90, 91, 92

	Resources:

· thermometer 
· Safety Pin

· newspapers

· Index cards

· Teacher-Made Supplemental Resources

· Black Line Masters


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 87: Are You Positive? (LCC Unit 3, Activity 10) 

(GLE:  8) 

Materials List: thermometer, Are You Positive? BLM, pencil

Show the students a Fahrenheit thermometer and ask: “What is the temperature on a hot, sunny day?” Have a student point out the degree on the thermometer. Ask a few other questions similar to this making sure the answer would be a positive number. Next, ask them what it means for the temperature to be 5 degrees below zero and show where this is on the thermometer. Explain that a negative sign is needed to write this number since it is below zero. Next, ask them where 20 degrees below zero would be on the thermometer, and then ask them whether it is hotter or colder than 5 degrees below zero. Since 20 degrees below zero is colder than 5 degrees below zero, negative 20 is less than negative 5. Discuss with the students that positive and negative whole numbers are called integers.  Distribute the Are You Positive BLM to the students.  Have the students complete the activity in groups or independently.  Discuss the answers as a class.  Have students respond to the following prompt in the math learning log (view literacy strategy descriptions).

Name and give examples of 4 real life situations in which integers can be used.

Allow students time to share their responses with a partner or the class.  Students should listen for accuracy and logic.  
Assessment

The teacher will take specific information from the collected data about temperature and give the student the temperatures and the names of the related cities.  The student will use the information to generate five to ten statements about the data.

*Activity 88:  Below Zero Temperatures (LCC Unit 8 Activity 2)

(GLE:  8)

Materials List: thermometer, safety pin, temperatures from major cities, Planets BLM, paper, pencil

Before class, obtain (or make) a model of a thermometer. The thermometer can be made with heavy poster board with two holes cut toward the top and bottom. The scale should reflect both positive and negative temperatures. A one-inch wide piece of elastic and a red marker will be used for the “mercury.”  Safety pin the ends to make an elastic loop. Demonstrate a thermometer reading by moving the colored part of the elastic up and down the scale. Have students make up problems using the thermometer—it was 32 degrees during the day and the temperature dropped to –13. How many degrees did the temperature fall? Wind chill temperatures can also be used. Have students check each other’s work for accuracy.

Distribute the Planets BLM.  Have the students work together to complete.  Discuss the answers as a class.

Students will pair/group together to “search” the weather extreme temperatures for the United States. (Suggestion:  use the months of  January, February, or March because these are the months you will most likely get the biggest extremes.)  Take the results of the data and create a line graph to interpret the information recorded for the month.  Students will be divided into groups.  Each group will be given certain days from the month.  

Example:

·  January 1-8

· January 9-16

· January 17-23

· January 24-31

Each group should find their most extreme day. Find the difference between this day’s high and low temperature.  Example:  On January 1st, the difference between West Palm Beach, Fl. And Umiat, Alaska is 113 degrees.

Next, groups share results to find the most extreme day of the month.

Students will create five word problems for their classmates to solve.  Write each word problem on a sheet of paper.

Activity 89:  Newspaper Comparisons (CC Unit 8 Activity 3) 

(GLEs:  6, 8)

Materials List: newspapers, paper, pencils

Teacher Note:  GLE 8 is a part of this activity because of the use of negative fractions and decimals. However, no computations with these negative numbers are to be done in this activity. The goal of the activity is to help students appropriately use the symbols <, >, and =. 
Have students make up problems using symbols (<, >, =) and a number line. Use sections from the local paper—the weather page for temperatures (+ and – integers), the food section (fractions), and the sports page (decimals). Have students choose one section and make up problems using the information found in the charts. For example:  Show the relationship between yesterday’s highest and lowest recorded temperatures. In the recipes from the food section, the problems can reflect the relationship between amounts of one particular ingredient. For example, four recipes may contain salt. Have students place the amount of salt for each recipe on a number line or write a statement comparing the amounts. Students will check each other for accuracy.

These scenarios will be used as the student pairs present their scenario using a modified questioning the author (QtA) (view literacy strategy descriptions).  In this case, instead of students questioning the author of a text, they will question each other as authors of these scenarios.  As the authors of the scenario, the pair will be involved in a collaborative process of building understanding with fraction, decimal and integer situations. Students should develop a model of their situation and represent the situation mathematically.  Once the student pairs have developed their scenario, the pair begins answering the questions from classmates about their scenario and solution. Strive to elicit students’ thinking while keeping them focused in their discussion. The pair will answer questions that the class asks about their scenario and justify the mathematics involved in the solution. 

*Activity 90: Equal Concentration (LCC Unit 8 Activity 4)

 (GLE: 15)

Materials List: Concentration BLM (one set per group of two students), Solutions BLM, pencil, card stock 

Create a Concentration® type game using the Concentration BLM. Have students match algebraic equations and expressions to equivalent verbal statements. Students will work in groups of two to play the game. The student with the largest number of matching pairs wins the game. Possible sentences and equations/expressions may be:

	Sentence
	Algebraic Expression or Equation

	5 times a number minus 7
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n
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	Eighteen less than a number
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	A number divided by three
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	Twice a number, decreased by sixteen, is eight
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	Six is twelve less than three times a number
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Using the Concentration game cards, have the students complete the Solutions BLM.  The students will complete the table with the word phrases, the accompanying algebraic expressions and 3 possible replacement values for the variables.   Students should then solve the expressions using the replacement values given in the table. Model the process for the students using the following two cards in the table below.  Then have each pair of students divide the remaining cards between them.  Each student should have 7 word phrases to complete on the table.  The students may select their own replacement values.

	Word Phrase
	Algebraic Expression
	1st Replacement Value
	Solution 
	2nd Replacement Value
	Solution
	3rd Replacement Value
	Solution

	7 less than a number x
	x - 7
	7
	7– 7 = 0
	8
	8 – 7 = 1
	9
	9 – 7 = 2

	4 decreased by a number x
	4 - x
	0
	4 – 0 = 4
	1
	4 – 1 = 3
	2
	4 – 1 = 3


	Assessment

Students will create a Go Fish game similar to Concentration. Students will create a set of cards with algebraic expressions or equations as well as a set of cards with the verbal sentence. Students may use these cards to play with another student.  


*Activity 91:  Substituting Numbers (CC Unit 8 Activity 5)

(GLE:  16)

Materials List: Solve It! BLM, number cubes, pencil

Distribute the Solve It! BLM and a number cube to each group of two students. The students will take turns solving and checking the problems.  The first student rolls the number cube and the second student completes the problem substituting the rolled number in place of the variable.  The student who rolled the number then checks the solution.  The students switch rolls for each problem.  

After being guided through addition and subtraction problems with one variable substitution, have the students practice writing algebraic expressions for word phrases (for example, 10 more than a number, a number decreased by 7) and evaluate expressions by substituting numbers for n (e.g., 
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 when n is 3, 6, 
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, .2). Ask students to make their own charts consisting of columns with the word phrases, the accompanying algebraic expression, and possible replacement values for the variables. Have them exchange charts with classmates and perform the evaluation of the algebraic expressions using the replacement values given in the chart.

Assessment

The student will create a set of five verbal statements and the algebraic expressions and equations that match them and defend his/her work to the class in a brief presentation-answering any questions that may arise.  Once the problems are approved, the student will transfer the information to the back of index cards and use them to make a memory type of game.  All cards will be collected and made into a class game.

*Activity 92:  Two-Step Math (LCC Unit 8 Activity 6)
(GLE:  17)

Materials List: Two-Step BLM, paper, pencil

Provide students with several scenarios that can be represented algebraically in a two-step problem. Have students solve these problems.

Use problems similar to this: 

If Randy subtracts 3 times his number from 25, he gets 4. What is Randy’s number? (
[image: image18.wmf]25-3n=4; n=7

) 

Liz had $10.00 in her piggy bank. Then she saved her weekly allowance for 4 weeks. At the end of that time, she had $30.00. How much did she get in allowance each week? (
[image: image19.wmf]4n+10=30; n=5

)

Distribute the Two-Step BLM.  Have the students work in pairs to write an equation to represent each problem and then solve.  After the students have completed the problems, discuss the solutions as a class.  
	Assessment

Have students create scenarios that can be represented algebraically in a two-step problem. Have students exchange problems and answer.


Unit 7 Assessment Options

General Assessment Guidelines

· The student will generate several terms of a sequence (arithmetic, geometric).

· The student will solve two-step equations with integer coefficients and solutions.

· The teacher will have the student write a scenario that could be described using positive and negative numbers.
· The student will create a portfolio containing samples of experiments and activities.

· The students will create his/her own real-life examples of demonstrated problems.

· The teacher will use teacher observation to determine student understanding as he/she engages in the various activities.

· Whenever possible, the teacher will create extensions to an activity by increasing the difficulty or by asking “what if” questions. 
· The student will create and demonstrate original math problems by acting them out or using manipulatives to provide solutions on the board or overhead.
· The students will create their own questions. 

· The student will use manipulatives to demonstrate understanding of various mathematical principles.
· The teacher will facilitate during small group discussion to determine misconceptions, understandings, use of correct terminology, and reasoning abilities. Appropriate questions to ask to help students learn to reason mathematically: 
· Is that true for all cases? Explain.

· How would you prove that?

· What assumptions are you making?

To help check student progress, ask:

· Can you explain what you have done so far? What else is there to do?

· Why did you decide to use this method?

· What do you notice about the patterns in the flowers and fruits you  


examined?

· Do you think this always holds true?

· How could you check on this?

· The student will create journal writings using such topics as:

· Why is it important to learn to look for patterns?

· Create a rap song about the Fibonacci sequence.

Activity-Specific Assessments

· Activity 81, 83, 86
· Activity 87, 90, 91, 92
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*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* 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.).
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