8th Grade Mathematics:  Unit 6 Growth and Patterns


Comprehensive Curriculum

Concept Correlation

Unit 6:  Growth and Patterns   

Time Frame:   3 Weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Patterns and functional relationships can be represented graphically, numerically, symbolically, and verbally.

· Linear relationships are characterized by a constant rate of change.



	Guiding Questions
	Activities

Essential Activities are denoted with an asterisk
	GLE’s
	DOCUMENTTAION

Documented GLEs
GLEs

Bloom’s Level
GLEs

Date and Method of Assessment

Sketch and interpret a trend line (i.e., line of best fit) on a scatterplot (D-2-M) (A-4-M)  (A-5-M) (Application)

38

Analyze and make predictions from discovered data patterns. (D-2-M) (Synthesis)

39

Distinguish between and explain when real-life numerical patterns are linear/arithmetic (i.e., grows by addition) or exponential/geometric (i.e., grows by multiplication) (P-1-M) (Analysis)

46

Represent the nth term in a pattern as a formula and test the representation (P-1-M), (P-2-M), (P-3-M) (A-5-M) (Evaluation)

47

Reflections:



	Concept 1:   Patterns   
25. Can students differentiate between linear and exponential growth patterns and discuss each verbally, numerically, graphically, and symbolically?

26. Can students develop and generalize the rule for finding the nth term for a sequence of numbers?

	Activity 77: Camping Sounds

GQ 25, 26

	13
	

	
	*Activity 78: Beaming Buildings

GQ 25, 26

	10, 11, 12, 13, 14, 39
	

	
	*Activity 79: Find that Rule!

GQ 25, 26

	39, 46, 47
	

	
	*Activity 80: Use That Rule!

GQ 26

	46
	

	
	Activity 81: Make Up a Rule!

GQ 25, 26

	46
	

	
	Activity 82: Real Rules!

GQ 26

	46, 47
	

	
	Activity 83: Name That Term!

GQ 26

	46, 47
	

	
	*Activity 84: How Much Do I Get?

GQ 25, 26

	13, 46
	

	
	Activity 85: Paper Folding Patterns

GQ 26

	36, 46, 47
	

	Concept 2:   Analyzing Patterns
25. Can students differentiate between linear and exponential growth patterns and discuss each verbally, numerically, graphically, and symbolically?

26. Can students develop and generalize the rule for finding the nth term for a sequence of numbers?
27. Can students sketch and interpret a trend line?
	Activity 86:  Playing Around with Fibonacci!

GQ 25

	39
	

	
	*Activity 87:  From Collection of Data to Equations!

GQ 25, 26, 27
	14, 38, 39, 44
	

	
	*Activity 88: Generally Speaking!

GQ 25, 26
	47
	

	
	*Activity 89:  Are You Sure?

GQ 26
	47
	


Unit 6 Concept 1: Patterns

GLEs

*Bolded GLEs are assessed in this unit. 

	10
	Write real-life meanings of expressions and equations involving rational numbers and variables (A-1-M) (A-5-M) (Synthesis)

	11
	Translate real-life situations that can be modeled by linear or exponential relationships to algebraic expressions, equations, and inequalities (A-1-M) (A-4-M) (A-5-M) (Synthesis)

	12
	Solve and graph solutions of multi-step linear equations and inequalities (A-2-M) (Synthesis)

	13
	Switch between functions represented as tables, equations, graphs, and verbal representations, with and without technology (A-3-M) (P-2-M) (A-4-M) (Application)

	14
	Construct a table of x- and y-values satisfying a linear equation and construct a graph of the line on the coordinate plane (A-3-M) (A-2-M) (Synthesis)

	39
	Analyze and make predictions from discovered data patterns. (D-2-M) (Synthesis)

	46
	Distinguish between and explain when real-life numerical patterns are linear/arithmetic (i.e., grows by addition) or exponential/geometric (i.e., grows by multiplication) (P-1-M) (Analysis)

	47
	Represent the nth term in a pattern as a formula and test the representation (P-1-M), (P-2-M), (P-3-M) (A-5-M) (Evaluation)


	Guiding Questions:

25. Can students differentiate between linear and exponential growth patterns and discuss each verbally, numerically, graphically, and symbolically?

26. Can students develop and test the nth term for a generalization about a sequence of numbers?

Key Concepts:
· Obtain, interpret, and use information from a variety of graphs, charts and tables. 

· Find a specific missing element(s) in a numerical or geometrical sequence, pattern, or display. 

· Analyze and continue numerical patterns.
	Vocabulary:

· Arithmetic Sequence

· Fibonacci

· Geometric Sequence

· Nth  Term 

· Perimeter

· Rule

· Sequence

· Term

	Assessment Ideas:

· See end of Unit 6
Activity Specific Assessments: 

· Activity 80, 82, 83, 84, 85

	Resources:

· Graph Paper

· Camping Sounds Handout

· Beaming Buildings Handout

· Find that Rule Handout

· Use that Rule Handout

· Make up a Rule Handout

· Real Rules Handout

· Name That Term Handout

· How Much Do I Get Handout

· Teacher-Made Supplemental Resources




Writing Strategies

See the APCCSM for Daily Problems to use with journal writing

Instructional Activities

Note: Essential activities are key to the development of student understandings of each concept. Substituted activities must cover the same GLEs at the same Bloom’s level.

Activity 77: Camping Sounds!  (LCC Unit 5 Activity 1) 

(GLE: 13) 

Materials List: Grid BLM, Camping Sounds! BLM, Grid for Questions 5 and 6 BLM, pencils, paper  

[image: image14.emf]Rule:  4x + 1 = Area
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Have the students work in pairs for this activity. Put the table of values on the board or overhead. Students will begin this activity by looking at the table of values. Have students write in their math learning log (view literacy strategy descriptions) a short paragraph describing a situation that the table represents. Ask students to predict the number of animal sounds they would hear if they camped out ten nights. Have students explain their predictions and encourage them to make some rule for the data in the chart (
[image: image1.wmf]y=3x+1

).  Distribute the Grid BLM and have students plot these four ordered pair on a coordinate grid and explain the relationship that is shown. 

Distribute Camping Sounds! BLM and Grid for Questions 5 & 6 BLM.   Give students time to solve each of the problems.  Discuss results.
Give groups different situations like the ones below for practice solving and graphing equations.  Possibly use this activity as a warm-up.

*Activity 78: Beaming Buildings! (LCC Unit 5 Activity 2) 

(GLEs: 10, 11, 12, 13, 14, 39)

Materials List: Patterns and Graphing BLM, More Practice with Patterns BLM, Grid BLM, Patterns and Graphing Practice BLM, pencils, paper, toothpicks (15-20 per student pair)

[image: image15.emf]Distribute 15 – 20 toothpicks to each pair of students. Have the students place the toothpicks in the arrangement shown below for buildings one through three. Have them create a table of values showing the building number represented by the x-value and the number of support beams it takes to build the building as the y-value for this pattern of buildings through building #6. For example, building one takes 7 beams, building 2 takes 12 beams, etc. 
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Encourage students to match the x value as seen in the diagram above (the loops show the five beams added each time a new building is developed). Ask students to use their table values to predict the number of beams it will take for building #10.

At this point the students might notice that the number of beams a) increase by 5 and, b) the ones digit alternates between 7 and 2.  How often students have used tables to develop ‘rules’ for patterns may influence what they see in the pattern.  Use leading questions if necessary to help them develop these skills.

 Engage the class in a discussion about these predictions and what they based their predictions upon. Ask the students to work with a partner and use RAFT writing (view literacy strategy descriptions) to determine which building would take 62 beams and have the student(s) explain their thinking. Have them begin making the connection between the data in the chart to the linear equation. RAFT writing is used once students have gained new content so that they have opportunities to rework, apply and extend their knowledge. The R is used to describe the role of the writer; the A refers to audience or to whom the RAFT is being written; the F is used to give students a form to follow in their writing; and the T is the subject matter or topic of the writing. In today’s assignment, 


R = (a rule to determine the number of beams)


A = (prove to the reader that your rule works for 62 beams)


F = (write in the form of a paragraph)


T = (why it is important to look for rules or ‘short cuts’ in math)

Pairs of students should share their writing with other pairs of students.  Students should listen for accuracy and logic in each others’ RAFTs.

Next, instruct students to plot the ordered pairs of building numbers and number of beams on the Grid BLM to determine if the relationship is linear. Challenge pairs of students to create a ‘what-if’ question for another pair of students and be able to justify their answers. Give students time to share questions with other pairs of students.
Distribute Patterns and Graphing BLM and have students work independently to complete the questions about the patterns on this activity sheet.  Once students have had time to complete the activity sheet, have them work with a partner to discuss their answers.  Provide time for students to ask questions of other students if needed.  If students still need more practice distribute Patterns and Graphing Practice BLM.  This BLM might also be used for homework practice.    

*Activity 79: Find that Rule! (LCC Unit 6 Activity 1) 

(GLEs:  39, 46, 47)

Materials List: Find that Rule BLM, More Patterns and Rules BLM, pencil, paper, math learning log, poster paper, markers

Write the following questions on the board or overhead and have the students copy them in the left column of a sheet of paper which has been formatted for split-page noteaking (view literacy strategy descriptions).  Students will complete the split-page notetaking as they complete the activity.

	
	Arithmetic and Geometric Number Patterns

	1) Notice that the consecutive x-values in your tables change by 1. What do you notice about the difference in the y values in consecutive patterns in A – E on Find the Rule BLM?  
	

	2) Define: arithmetic sequence
	

	3a) What do you notice about the differences in y values of the More Patterns and Rules BLM when the x values are consecutive values?
	

	3b) Divide each y value by the preceding y value and determine if there is a pattern.
	

	4) Define: Geometric Sequence
	


Divide the students into groups of four.  Distribute Find that Rule BLM and give the students time to find the perimeters and then the areas of the arrangements, recording each in the appropriate tables. Students should find the “rule” for finding the perimeters and areas in the summary chart on the second page of the BLM.  Lead the class in a discussion about the rules, having students explain how their rule would help them determine the perimeter or area of the 100th or 150th arrangement. 

Define arithmetic sequences as sequences in which the difference between two consecutive terms is the same and geometric sequence as sequences in which the quotient between two consecutive terms is the same. Discuss whether the rules illustrate an arithmetic or geometric sequence. Make sure the students understand that all of the perimeter patterns show a linear relationship. The area relationships A-C show linear patterns.  Pattern E is an area relationship.  It is not a linear or geometric; it is a quadratic (power of 2).

Once the students have completed the Find that Rule BLM, instruct them to answer question 1 in their split-page notetaking foldable. 
Distribute the More Patterns and Rules BLM and have the groups work to complete the BLM.  Once the students have completed the questions, have groups of four get with another group of four and discuss their answers.  Circulate and redirect student thinking as any questions or misconceptions arise.

Have students explain in their own words the difference between arithmetic and geometric patterns in their math learning log (view literacy strategy descriptions).

*Activity 80: Use That Rule! (LCC Unit 6 Activity 2) 

(GLE:  46)

Materials List:  Use That Rule! BLM, paper, pencil

Before class begins, write on the board before class:

R – The role of the writer is from the perspective of the tile pattern; 

A – The audience is another math student

F – The format is a summary of known facts

T – The topic is the relationship of the number pattern and the graph that represents the number pattern.

Talk briefly about RAFT writing (view literacy strategy descriptions) indicating the purpose of the writing is to help clarify, recall and question further ideas.  If this is the first time RAFT writing is used it will work better if everyone uses the same topic this time for comparison and clarification.
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For example:  I will use the pattern “four times x +1”.  My audience is my partner.

Partner, the arrangements in my pattern indicate that the area of any arrangement in my pattern can be expressed by the rule 4x + 1. All I need to do is multiply the arrangement number by 4 and add 1. One way to determine the pattern is to make a table like the one shown below:

	x (arrangement number)
	y ( area)

	1
	5

	2
	9

	3
	13

	
	


There is a difference of 4 between two consecutive y values. The rule is y= 4x +1, so the 20th arrangement would have an area of 81 square units. I also know that this is an arithmetic sequence, and if I graphed the points, I would get a line. The slope of the line is 4, and the y-intercept is 1.

Distribute Use That Rule BLM and have students generate a mathematical representation of the rule and sketch the first three arrangements of the pattern. Then generate ten terms of the sequence and create a table of values for the arrangement number and the area and/or perimeter relationship of the pattern that was developed. 

Have students generate the sequence of values for the rule “start with $1 and double your money each day.” Then have them generate the values for the rule.  Start with $1 and add $2 each day. Lead a discussion as to the difference in these two examples and how an arithmetic sequence is different from a geometric sequence.

	Assessment 

The student will explain whether his/her sequence is arithmetic or geometric and why. The student will should make a class presentation of the pattern and graph.


Activity 81: Make Up a Rule! (LCC Unit 6 Activity 3) 

(GLE: 46)
Materials List: Practice with Rules BLM, paper, pencil

Have students work in pairs to generate an arithmetic or geometric sequence. Have pairs exchange their created sequences without providing the rule. The challenge is to generate the rules for the sequences. Give student pairs time to determine the rule for the sequence, write the sequence and rule on their paper and pass the sequence to another group. Have student pairs continue this until they have generated rules for at least five different sequences from other students. When students have completed the rules for the five sequences, have them generate tables of values for at least two of these rules and justify whether the rule represents an arithmetic or geometric sequence.

Distribute the Practice with Rules BLM and give students time to complete the sequence and write the rules.  During discussion of the BLM, challenge the students to explain why they know if the sequence of numbers is linear or not.

Activity 82: Real Rules! (LCC Unit 6 Activity 4) 

(GLEs: 46, 47)

Materials List: Real Rules Car Mileage Chart BLM , newsprint, markers, Real Situations  with Sequences BLM, paper, pencil, graph paper

Distribute Real Rules Car Mileage Chart BLM.  Discuss what information students can gather from the chart. Model how to use the information from the charts and develop a rule.  

Provide students with examples of linear/arithmetic sequences that are used daily. For example, purchasing gasoline for a car can be thought of as a linear/arithmetic sequence where the term number is the number of gallons pumped (i.e., 1, 2, 3, . . .) and the term is the price for that many gallons. Have students graph these sequences and determine the equation for the mileage graphed, then describe the rate of change and how this relates to the slope. 

Examples:

 If I use the Ford F150 2WD pickup, the chart shows 
[image: image2.wmf]11

15

 miles per gallon of gasoline.  A pattern showing the cost for the number of gallons of gasoline pumped and the cost of the gasoline (1, $2.55; 2, $5.10, 3, 7.65, etc).  My rule might be y = 2.55x.  

If Joe is driving a C15 Sierra Hybrid on the highway and Bill is driving the Ford F150 on the highway, use the chart to develop a rule that would compare the difference in miles traveled per gallon of gasoline (1 gallon, 5 miles difference; 2 gallons, 10 miles difference; 3, 15; etc).  Question:  If Joe and Bill each buy 20 gallons of gasoline, how many more miles will Joe be able to travel?  Explain your mathematical rule (Joe’s mileage (j) = 5(Number of gallons of gasoline purchased) and write the equation (j = 5g). 

Distribute newsprint and explain to the students that they will use the Real Rules Car Mileage Chart BLM  to create a linear representation of the mileage differences of the two vehicles showing gallons of gas and miles traveled. Students should determine the equation for the mileage graphed, then describe the rate of change and how this relates to the slope. Have students create questions that could be answered once the rule for their line has been determined using the nth term in their sequence. Instruct students to work in pairs and discuss their graphs and questions before beginning professor know-it- all (view literacy strategy descriptions). Remember, when one of the pairs of students is professor know- it-all, the selection of him/her is random not voluntary. This assures that all students are actively involved in understanding their rule and sequence. A site that gives city/hwy mileage and average cost of fuel is available at   http://www.fueleconomy.gov/feg/FEG2004_GasolineVehicles.pdf . 

Have students investigate the cost of mailing letters first class in the U.S. The first term would be the cost of mailing a first-class letter not exceeding 1 ounce in weight. The next term in the sequence is given by the sum of the first term and the constant rate increase used by the postal service. Have students determine the nth term of the “postal” sequence. The US Postal rates are found at the following address: http://www.usps.com/consumers/domestic.htm#first .

Distribute Real Situations with Sequences BLM, and give students time to work through each of these relationships prior to class discussion.

	Assessment

The students will research shipping rates from other companies and compare costs. The student will prepare an advertisement comparing the costs of the different shipping rates using some type of graphic representation.


Activity 83: Name That Term! (LCC Unit 6 Activity 5) 

(GLEs: 46, 47)

Materials List:  Name That Term BLM, pencil, paper

Provide students with Name That Term BLM and have them explore the patterns, then answer the questions, either independently or with a partner.  This activity works best if students are not working in groups of four. Provide students with patterns and have them determine three or four terms of an arithmetic or geometric sequence. Have them give the value of the 10th term in the sequence. Next, have students write three or four questions asking for values of larger terms and giving the value.  Have another class member determine the number of the term or arrangement. For example, “68 is what term of the sequence given by –2, 3, 8, . . .?” Have students determine whether the sequence is arithmetic or geometric and justify their choice using a table, graph or explanation. 

Have students develop at least two patterns and write a real-life situation that could be illustrated with the sequence. Once the real-life situations are written, have the students share their situations with group members or the class and determine if it would be appropriate for their sequence to start at 0 or does it have to start with 1?

Students should exchange patterns with another pair of students or another individual and discuss the sequences, justifying their table and graph relationships to the patterns.

 (See Teacher-Made Supplemental Resources)

	Assessment

The student will determine whether a specific number is a term in a sequence whose nth term is given. For example, whether 24 is a term in the sequence whose nth term is 
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*Activity 84: How Much Do I Get? (LCC Unit 6 Activity 6) 

(GLE: 13, 46)

Materials List: paper, pencil, graph paper, colored pencils 

Pose the following to the students and have them explore which is the better salary option. You have been hired to do yard work for the summer, and you will be paid every day for 15 days. But first you have to choose your salary option as (1) get paid $10 the 1st day, $11 the 2nd day, $12 the 3rd day, and so on, or (2) get paid $.01 the first day, $.02 the 2nd day, $.04 the 3rd day, $.08 the 4th day, and so on. Have students create a table or chart of their values and a rule that explains the relationship in the chart. Have students decide which type of sequence each of the salary options illustrates and generate the 15 terms in each sequence. Next, have students determine the amount they would get paid at the end of the 15 days to determine the best salary option. Have the students graph each of these salary options on the same graph in different colors and make observations about the relationship of the two options. Lead the class in a discussion about how the information in the chart, graph or rule all relates to the situation.  Have students explain in the mathematics learning log (view literacy strategy descriptions) whether either of these situations could appropriately start at 0.

Solutions: The first situation increases by $1 a day and on day 15 would be paid $24, while the second situation starts at $.01 and this amount doubles every day so that on the 15th day the person would be paid $163.84.  

In the first situation, starting at 0 makes sense as far as how much he would get paid, but it doesn’t state whether or not he started with $9, so this would be important to determine whether or not to start at 0. In the second situation, starting at 0 makes sense and could also be illustrated as his having no money before starting work.

	Assessment 

The student will explain in his/her math journals whether there is a time when both jobs pay the same amount and how he/she knows this.


Activity 85: Paper Folding Patterns (Teacher-Made Activity)

(GLE: 36, 46, 47)

Have students create a table labeling the first column “Number of Folds” and the second column “Number of Regions”. Have students begin with 0 folds and have them mark down the number of regions on the table. The student will fold the paper once, count how many regions are formed and record the answer. Repeat this process for two, three, and four folds. Then have the students analyze the data to discover relationships. 

	Assessment

Students must continue chart through seven “folds” and write the rule for the nth term. Students must also choose and defend their decision of if the pattern is geometric, arithmetic, or exponential. 


	Assessment

The teacher will provide students with an arithmetic or geometric sequence that describes a real-world situation. The student will determine specific terms of the sequence.


Assessment

The teacher will provide the student with several terms of an arithmetic or geometric sequence. The student will generate the rule and the nth term in the sequence.

Unit 6 Concept 2:  Analyzing Patterns

GLEs

*Bolded GLEs are assessed in this unit. 

	14
	Construct a table of x- and y-values satisfying a linear equation and construct a graph of the line on the coordinate plane (A-3-M) (A-2-M) (Application)

	38
	Sketch and interpret a trend line (i.e., line of best fit) on a scatterplot (D-2-M) (A-4-M)  (A-5-M) (Application)

	39
	Analyze and make predictions from discovered data patterns. (D-2-M) (Synthesis)

	44
	Use experimental data presented in tables and graphs to make outcome predictions of independent events (D-5-M) (Synthesis)

	47
	Represent the nth term in a pattern as a formula and test the representation (P-1-M), (P-2-M), (P-3-M) (A-5-M) (Evaluation)


	Guiding Questions:

25. Can students differentiate between linear and exponential growth patterns and discuss each verbally, numerically, graphically, and symbolically? 
26. Can students develop and test the nth term for a generalization about a sequence of numbers?

27. Can students sketch and interpret a trend line?

Key Concepts:
· Analyze given data using statistical tools, looking for patterns in the data and making conjectures based on the patterns. 

· Create equations based on information found in tables and graphs. 

· Match a pattern rule to a given input/output table


	Vocabulary:

· Arithmetic Sequence

· Fibonacci

· Geometric Sequence

· Nth  Term 

· Perimeter

· Rule

· Sequence

· Term

	Assessment Ideas:

· See end of Unit 6
Activity Specific Assessments: 

· See Writing Strategies for Activity 87
· Activity 89
	Resources:

· Paperclips

· Paper cups

· Pennies (many)

· Spaghetti (No. 4)

· Playing Around with Fibonacci Handout

· From Collection of Data to Equations Handout

· Generally Speaking Handout

· Are You Sure Handout

· Teacher-Made Supplemental Resources


Writing Strategies

Have the students predict the amount of weight that can be suspended from a bridge with 10 pieces of spaghetti, 20 pieces, and then the equation for the line. Students must describe how they came to their answer. 

See the Teacher-Made Supplemental Resources for Daily Problems to use with journal writing.
Instructional Activities

Note: Essential activities are key to the development of student understandings of each concept. Substituted activities must cover the same GLEs at the same Bloom’s level.

Activity 86:  Playing Around with Fibonacci! (CC Activity 9) 

(GLE: 39)
Lead the class in a short discussion about the Fibonacci sequence of numbers. Have the students write the first twenty to thirty terms in the sequence. Have them select any three consecutive terms and find the product of the first and third numbers, square the second number and look for a pattern. Have students write conjectures on paper and check these conjectures to see if they hold true for other sequences. Once the students have had time to write the conjectures, have them create a second Fibonacci-like sequence starting with 4 and determine whether the pattern holds true. Give students time to write a conjecture and test their conjecture on other sequences. Challenge the students to begin another Fibonacci-like sequence with another single digit and test the earlier conjectures so that they can determine a conjecture that holds true for any Fibonacci-like sequence of numbers.

Solutions:

  1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144 . . . [
[image: image4.wmf]2

2×5=10  3=9

 for a difference of 1]

  4, 4, 8, 12, 20, 32, 52, 84, 136, 220 . . . [
[image: image5.wmf]2

52×136=7072  84=7056

 for a difference of 16]

  3, 3, 6, 9, 15, 24, 39, 63, 102, 165, 267 . . . [
[image: image6.wmf]2

15×39=585     24=576

 for a difference of 9] the product of the first and third numbers minus the square of the middle number is the square of the first number in the Fibonacci-like sequence

Note: The Fibonacci Sequence is used in Lesson 11-1b on page 516 in the Glencoe Book 3 (Eighth Grade) Mathematics textbook. (See Teacher-Made Supplemental Resources)

*Activity 87:  From Collection of data to Equations!  (LCC Unit 6 Activity 9) 

(GLEs: 14, 38, 39, 44)

Materials List:  bathroom cups (one per group of four), paper clips (2 per group), 40 – 80 pennies per group, 10 – 20 pieces of uncooked spaghetti per group, paper, pencil, graph paper
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Provide groups of four students with spaghetti, paper clips, small paper bathroom cups and pennies for weight. Direct the students to make a bridge with strands of spaghetti by suspending the spaghetti from the back of two desks or chairs.  Suspend the paper bathroom cup from the center of the spaghetti bridge by using a paperclip and pushing it through the top of the cup. 

Have students experiment to determine the weight that can be suspended from different numbers of strands of spaghetti. Have them begin with one strand of spaghetti suspended from two chair backs with the small bathroom cup hanging from the center of their strand of spaghetti. Ask them to gently drop or place pennies into the cup until the single strand of spaghetti bridge breaks, then record the number of pennies that were in the cup before the fall.

Next, have them repeat the same process with two strands of spaghetti, record the breaking weight, make a chart to record their data, and continue collecting breaking weight with two, three, four and five pieces of spaghetti. Then have students plot their data on a scatterplot and find a line of best fit. The data pattern shows a linear relationship, and students can determine the rate of change from the information on their scatterplot. Have the students predict the amount of weight that can be suspended from a bridge with 10 pieces of spaghetti, 20 pieces, and describe in words why their prediction will work.  

Discuss the line of best fit for the scatterplot.  This line should go through the origin and the slope will be defined by the trend line.  Students might find it easier to use a piece of spaghetti to manipulate on their scatterplot and find the line of best fit.  Once this line is determined, students should determine the equation for the line.

Have students post their results, graph, and predictions for class discussion.
The data pattern shows a linear relationship and students can determine the rate of change from the information on their scatter plot. 

(See Teacher-Made Supplemental Resources)

*Activity 88: Generally Speaking! (LCC Unit 6 Activity 7) 

(GLE:  47)

Materials List: Generally Speaking BLM, paper, pencil

Provide students with Generally Speaking BLM.  This is a variation of the word grid (view literacy strategy descriptions) literacy strategy to help students with vocabulary.  The understanding of the algebraic language is very important to the students as they work to master the algebra GLEs.

Some possible sequences are:

2, 4, 8, 16. . . (multiply previous term by  2 or powers of 2 or
[image: image7.wmf]x

y=2

)

3, 7, 11, 15, 19, 23 . . .(add four to previous term or
[image: image8.wmf]y=4(x-1)+3

)

400, 299, 198, . . . (subtract 101 from the previous term or
[image: image9.wmf]y=-101(x-1)+400

)

For each sequence, have students determine if it is arithmetic or geometric and then determine the nth term. Have students describe a situation that matches each situation. Next provide students with a word description of a sequence and then have them write the nth term as an equation

Divide the sequences among pairs of students and instruct them to describe a real-life situation 

that matches each sequence. Many of these will work with money situations. 

Next, provide students with a word description of a sequence and then have them write the nth term as an equation. Examples of word descriptions might be as follows:  a) Pat had $4 on June 1 and each month he saved $25.  y = 25x + 4; b) Mary makes $6.75 an hour for babysitting. y = $6.75x

*Activity 89:  Are You Sure? (LCC Unit 6 Activity 8) 

(GLE:  47)
Materials List:  Are You Sure? BLM, transparency of Are You Sure? Directions, newsprint, markers, paper, pencils

Before class, make copies of Are You Sure? BLM and cut apart the cards.  Distribute one or two number sequences to each pair of students.  

Make a transparency from Are You Sure? Directions BLM and place it on the overhead. Have the students follow the directions for the sequences they were given.  Give them time to follow the instructions.

Have students write their questions related to their sequence on newsprint, including some questions in which students are to find the value if the term or arrangement number is known and others in which the term or arrangement number is to be calculated.  Example: For the sequence 8, 10, 12, a student determines the rule to be y = 2x + 6 and writes one question: What will be the value of the 50th term in this pattern?  Another question that could be asked:  Which term in the sequence will have a value of 26? Have student pairs present their pattern and pose their questions to other groups or to the entire class. Encourage class discussion as different questions are posed.

Give pairs of students a different sequence and ask them for the value of a later term in the sequence. Have students sketch a pattern that matches the sequence and explain how the pattern matches the sequence. 

Some possible sequences that are possible to sketch patterns to match are

8, 10, 12, . . . 
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a sketch of the pattern might look like the one below:

[image: image19.emf]
Other possible sequences that are easily sketched are

5, 9, 13 . . . (
[image: image11.wmf]y=4x+1

)

2, 5, 8 . . . (
[image: image12.wmf]y=3x-1

)

Have them conjecture what the nth term of the sequence might be and then test their conjecture by finding several more terms of the sequence. Have students compose questions related to their sequence, including some questions that involve the rule and the y-value where the x-value is the answer. Have students present their pattern and pose their questions to other groups or to the entire class. Encourage class discussion as different questions are posed.  (See Teacher-Made Supplemental Resources)

	Assessment

The student will make a concentration game matching sequences and rules that describe the sequence. The student will prepare at least 15 matching sets to complete the game.


	Assessment
The student will generate at least three different patterns of area and perimeter and determine the rule that describes the pattern. The student will also label each rule as either an arithmetic or geometric sequence.


	Assessment
The student will research and find a real-life situation that demonstrates an arithmetic sequence and another that demonstrates a geometric sequence. The students will present these situations to the class.


	Assessment
The teacher will provide the student with a list of numbers and have the student explain in writing how to determine whether the list of numbers is an arithmetic sequence or a geometric sequence.


Unit 6 Assessment Options

General Assessment Guidelines

· The student will make a concentration game matching sequences and rules that describe the sequence. The student will prepare at least 15 matching sets to complete the game.

· The student will generate at least three different patterns of area and perimeter and determine the rule that describes the pattern. The student will also label each rule as either an arithmetic or geometric sequence.

· The student will research and find a real-life situation that demonstrates an arithmetic sequence and another that demonstrates a geometric sequence. The students will present these situations to the class.

· The teacher will provide the student with a list of numbers and have the student explain in writing how to determine whether the list of numbers is an arithmetic sequence or a geometric sequence.

· The teacher will provide students with an arithmetic or geometric sequence that describes a real-world situation. The student will determine specific terms of the sequence.

· The student will determine whether a specific number is a term in a sequence whose nth term is given. For example, whether 24 is a term in the sequence whose nth term is 
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· The teacher will provide the student with several terms of an arithmetic or geometric sequence. The student will generate the rule and the nth term in the sequence.

· Whenever possible, the teacher will create extensions to an activity by increasing the difficulty or by asking “what if” questions.

· The student will create portfolios containing samples of their experiments and activities.

Activity-Specific Assessments

· Concept 1 Activity 80, 82, 83, 84, 85
· Concept 2 Activity 89
Name/School_________________________________
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Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
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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.).

	Arrangement	Arrangement		Arrangement


	        #1		       #2			      #3





Figure 1    Figure 2       Figure 3








8th Grade Mathematics:  Unit 6:  Patterns and Growth


_1167913048.unknown

_1167913258.unknown

_1260721333.unknown

_1167913299.unknown

_1167913132.unknown

_1167913169.unknown

_1167913216.unknown

_1167913146.unknown

_1167913086.unknown

_1167911139.unknown

_1167913020.unknown

_1140526622.unknown

