HO_6th grade_Lesson #5_Final Assessment
Unit: Planning a party with ratios and proportions 

Culminating Task (see more details at the end of Lesson 5)
Students will solve a multi-step real-life problem applying what they learned about ratios and proportional reasoning as well as demonstrate increased understanding and use of academic language about ratios and proportions.

 (
For ELLs it is important to encourage them to communicate by using a variety of ways as they are learning English.
)Directions:
Read the following scenario and solve the problems using any strategies.  Be sure to show your work with words, pictures, or numbers.

Part I:        (note:  This is handout HO_6th grade_Lesson #5_Final Assessment located in page 67)

Your older sister Margarita is graduating from college. Your family is throwing a big party to celebrate her graduation. Since you are very good at math, your family is asking you to do the calculations for the food. Your family’s budget for the food for the party is $500.
You will need to make sure that there is enough food for all 80 guests. The menu will consist of pizza, cookies, and sparkling cider.
You have decided to make the cookies using one of your friend’s grandmother’s recipes.

Questions:
Will you stay within budget?
Will you have enough food and sparkling cider for all the guests?
Will you finish baking all the cookies on time?

Part II: 
Your uncle Joel wants to give your sister Margarita a cash card so that she can pay for gas when she drives home from college during the semester breaks. He also wants for the card to pay for gas when she returns to her college after the semester breaks. Her college is 90 miles away. Half of the miles are driven on the city, and half on the highway. Her college has 2 semester breaks during the school year.

Below you will find information about Margarita’s car:
Tank capacity: 11.4 gallons
Miles per gallon (City): 30
Miles per gallon (Highway): 40
Gas price per gallon: $4.30

Question:
 What do you recommend for the value of the cash card that Uncle Joe buys for Margarita?



Unit Objectives
Language Objective(s): 
a. Students will identify ratio and rate language in ratio/rate word problems.
b. Students will use academic language to describe ratios.
c. Students will use academic language to explain their mathematical reasoning
d. Students will use academic language to explain cause and effect (e.g., how do you know which car gets better gas mileage? How many pounds of pecans will you need for the cookies?)
e. Students will use academic language to compare ratios.

Content Objectives:
a.   Students will expand their knowledge of ratio and proportions by applying proportional thinking to “real life” situations. 
b.   Students will use their understanding of ratio to solve mathematical problems.
c.  Students will use their understanding of proportional relationships to solve “real world” and mathematical problems.

Common Core Standard
6RP.3b Solve unit rate problems including those involving unit pricing and constant speed.
Support for English Language Learners
· Strategies that provide Content Access:
· Activate prior knowledge.
· Make manipulative materials available.
· Connect symbols with words.
· Provide visuals.
· Pose problems in familiar contexts.
· Elicit nonverbal responses (e.g., thumbs-up or thumbs-down).
· Demonstrate and model.
· Modify teacher talk and draw attention to key concepts.
· Recast mathematical ideas and terms.
· Use native language as a resource.
· Strategies that Provide Opportunities for Communication:
· Facilitate whole-class discussions.
· Allow for small-group discussions.
· Utilize partner talk.
· Ask for choral responses from students.
· Strategies that Support Communication
· Create vocabulary banks.
· Use sentence frames.
· Ask questions that elicit explanations.
· Design questions and prompts for different proficiency levels.
· Use prompts to support student responses.
· Foster a positive learning community and a safe atmosphere.
· Allow “wait time”.
· Consider language and math skills, as well as social factors, when grouping students.
· Rephrase strategies and ideas.
· Research
· California Department of Education. (2010). Improving Instruction for English Learners: Research-Based Approaches. Sacramento, CA.
· Cummins, Jim. 2003.  Supporting ESL student in learning the language of mathematics. Issues and Trends in Mathematics. Chicago, IL: Pearson Education/Scott Foresman.
· Dutro, Susana and Carrol Moran. 2003. Rethinking English language instruction: An architectural approach. In English Learners: Reaching the highest levels of English literacy, ed. Gilbert Garcia, 227-58. Newark, DE: International Reading Association.
· Fillmore, Lily Wong, and Catherine E. Snow. 2000. “ What teachers need to know about language.” www.cal.org/ericll/teachers.pdf.
· Francis, D. Rivera, M., Lesaux, N., Kieffer, M., & Rivera, H. 2006. Practical guidelines for the education of English language learners: Research-based recommendations for instruction and academic interventions. Portsmouth, NH: RMC Research Corporation, Center on Instruction.
· Goldenberg, C. & Coleman, R. 2010. Promoting Academic Achievement among English Learners: A Guide to the Research. Thousand Oaks, CA: Corwin.
· Haynes, M. (2012) The Role of Language and Literacy in College- and Career-Ready Standards: Rethinking Policy and Practice in Support of English Language Learners. Alliance for Excellent Education: Washington DC.
· Moschkovich, J. (2012) Mathematics, the Common Core, and Language: Recommendations for Mathematics Instruction for ELs Aligned with the Common Core. Palo Alto, CA: Understanding Language, Stanford University School of Education.  
· Olsen, Laurie. 2010. Reparable Harm: Fulfilling the unkept promise of educational opportunity for California’s long-term English learners. Long Beach, CA. Californians Together.
· Scarcella, Robin. 2003. Accelerating academic English: A focus on the English learner. Oakland, CA: Regents of the University of California.
· Short, D., Fitzsimmons, S. 2007. Double the work: Challenges and solutions to acquiring language and academic literacy for adolescent English language learners. Report to the Carnegie Corporation of New York. Washington, DC: Alliance for Excellent Education (www.all4ed.org).
· Teacher of English to Speakers of Other Languages, Inc. 2006. Pre-K-12 English language proficiency standards. Alexandria, VA: Teachers of English to Speakers of Other Languages, Inc. Press.
· Walquí & van Lier (2010) Scaffolding the academic success of English language learners. Palo Alto, CA: Understanding Language, Stanford University School of Education.  
· Wong, F.L. 2007. English learners and mathematics learning: Language issues to consider. In A.H. Schoenfeld (Ed.), Assessing mathematical proficiency (pp. 333-344). New York: Mathematical Sciences Research Institute/Cambridge University Press.

Lesson 1: Ratios are everywhere! 

Lesson Content
· Lesson Introduction and Pre-Assessment
· Activity #1: What is a ratio?
· Activity #2: Exploring ratios
· Activity #3: Proportional reasoning
· Handout for Pre-Assessment
· Lesson Exploration: Making Juice
· Activity #1: Comparing brands
· Activity #2: Brand A’s ratios
· Making Juice Handout

6.RP.1   Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities.
Goals
a. Language goal 
a. Students will describe a ratio using pictures, numbers, and written descriptions
b. Students will compare ratios shown visually 
c. Students will explain problem solving steps
b. Content goals
a. Understand the concept of ratio in the context of real world problems.
b. Explore proportional thinking using real life contexts.
Explicit language supports
These supports are embedded throughout the lesson to support ELLs as they use academic language, both receptively and expressively, during the lesson. Specific instructions for use are provided as necessary.
a. Charting student responses
b. Sentence Frames
c. Visuals in the questions
d. Use of multiple representations of content understanding (words, picture, numbers, nonlinguistic demonstrations such as show me, draw a circle around…)
e. Partner talk
f. Restating a problem in simpler language
g. Use of native language as a resource, if possible
h. Live demonstrations or videos
i. Use of synonyms for challenging vocabulary
j. Use of familiar context for unfamiliar or new language structures
Vocabulary:
It is preferred that ELLs explore mathematical concepts and then attach related language to it.  That is, the vocabulary arises from experience and the investigations.  However, unfamiliar words that may impact ELLs’ ability to follow the lesson should be taught explicitly. Addressing content vocabulary gives ELLs the opportunity to identify words and then be able to place them in context as they learn them. This lesson presents some vocabulary that teachers should address when appropriate.   Potential words in this lesson that might challenge ELLs are: 

	Tier I
	Tier II
	Tier III

	Faucet
	
	Ratio

	Leak
	
	Proportion

	Drip
	
	

	Humming Bird
	
	

	Brands
	
	

	
	
	

	
	
	













Lesson Introduction and Pre-Assessment
Through the following three pre-assessment activities, you will have the opportunity to:
· Assess your students’ prior experiences with ratios and proportions in real life contexts.
· Assess your students’ knowledge and conceptual understanding of ratios and proportional reasoning.
· Assess your students’ academic language knowledge and language use within the context of ratios, mathematical operations, and proportional reasoning.
· Examine the areas that need to be addressed not only in conceptual understanding, but also in receptive language tasks, as well as language production tasks.

Activity #1: What is a ratio?

Materials: 
· Handout for Pre-Assessment: Part I
· Sentence frames
· Ratio chart

This activity will help you assess your students’ prior knowledge about ratios. It will also help you assess their receptive and language production skills as they read the instructions, and as they dialogue with their peers about the questions presented in this activity.

Directions:
1. Tell students that they will work on completing the handout on ratios.  Explain to them that they may show their work and thinking in any way they can such as with words, numbers, pictures or any other way.
2. Introduce the sentence frames to students by posting them on a white board, chalkboard, smart board, or overhead projector.  Read them aloud as you present each one separately. Let students know the frames are there to help them write answers, but they are not required.  A brief introduction to the frames will be enough.  

Sentence Frames: 
	The ratio of _____ to ______ is _______.
	The ratio of _____ to ______ is because ___________.
	For every _____ there are _________.
	This picture shows a ratio of ______ to _______ because ________.

a. Notice if and how students use the sentence frames in the pre-assessment as a way to assess their command of academic language of ratios and rates.
3.  (
Grouping ELLs strategically in small groups create
s
 a learning environment that promotes learning English for ELL students.  In small groups, 
ELLs
 can communicate in a natural setting that helps them better grasp the meaning of new concepts.  ELL students may also be more willing to take risks in small groups, seeking help from a peer with the target language.   
 
)Distribute the Handout for Pre-Assessment: Part I (see handout Lesson #1 Handout for Pre-Assessment).  Remind students that they can answer the questions using words, pictures, numbers or any combination. Have students stop working after they complete Problem 6. 
a. Use students’ answers to assess how they interpret ratios. As students record responses, notice the different ways in which they express ratios (numerically such as, 1/3; 1:3; 1 to 3; with words such as one to three, or with pictures).
b. Common confusions: 
i. Students may confuse referents and values, for example in response to item 2, indicating that the Raiders are ahead instead of the Chargers.
ii. Students may understand the ratios but not the convention for writing them, for example writing “5 = 2” in response to item 3.
iii. Students may use the numbers in the items to perform calculations, for example writing “20¢” as the answer to item 1 because they do not understand what the items are asking. This could be due to the mathematical content (not understanding ratios) or language content (not understanding vocabulary).
4. After students have recorded their answers for Problems 1-6 have them share their responses with a partner.  Then have a whole class discussion   charting student responses for Questions 6A and 6B only:
a.  (
It is important to group ELLs with partners with whom they feel comfortable communicating in English. During partner talk, ELLs can practice using and listening to academic language.
) (
ELLs benefit from having written text and visual representations
 
to refer back to if they aren’t able to understand all the oral language.
)Have students share out examples from question 6a: Now that we practiced looking at some ratios, can you think of another example? Can you think of examples from this classroom? 
b. Chart their examples. Be sure to include numerical, pictorial and word responses.
c. Have students share out responses from question 6b: When and how do we use ratios?
d. Chart their responses. Be sure to include numerical, pictorial and word responses.

 Sample Chart
Ratios

A ratio is: (use word, numbers or pictures to define)

Examples of Ratios:


Ratios in real life:


When we use ratios:

5. At this point, you may have students continue with Activity 2 or stop the pre-assessment and work on Activity 2 on another day.


Activity #2: Exploring ratios

Materials: 
· Handout for Pre-Assessment: Part II
· Sentence frames

This activity will help you assess your students’ conceptual understanding of ratios and equivalent fractions. It will also help you assess their receptive and language production skills as they read the instructions, and as they dialogue with their peers about the problems presented in this section.

Directions: 
1.  (
Sentence frame
s
 provide support for ELLs and enable them to participate fully in math discussions
 as
 they 
contextualize
 and bring meaning to vocabulary.  They also 
provide a structure
 for practicing and acquiring the skills necessary to communicate in English.
)Direct the students to the Handout for Pre-Assessment: Part II (see handout_6th grade Lesson #1 Handout for Pre-Assessment). Tell students that the next part of the Handout for Pre-Assessment is to practice finding ratios and using mathematical reasoning to solve the problems. Explain that similar to the first activity they may use words, numbers, pictures or any other way to show their answer and thinking (adapted from http://math.rice.edu/~lanius). 
2. Introduce the following sentence frames to students. Read aloud each sentence frame as it is presented. 
The ratio of _____ to _____ is the same/different.   
The ratio of _____ to _____ is the same/different because ___________.
The ratio of _____ to ______ is _______.
The ratio of _____ to ______ is because _________.
This picture shows a ratio of ______ to _______ because ________.

 (
ELLs’ opportunities for learning are maximized when they are engaged in an interaction and language-rich classroom (McNair 200)
)Common confusions:
a. Some students may not be aware that the ratios in items C and E are the same because they fail to notice that the relationships 4:8 and 1:2 are the same. This is a good time to review, and connect to, what they know about equivalent fractions.
b. Some students may think that the ratios in items D and E are the same. Help them to see that two butterflies to every bird is different than one butterfly to every two birds.

3. For students at the early stages of English language acquisition, prompt students to use non-linguistic responses (point to, show me, circle) as you circulate to monitor and assess their work.
4. After students complete Part II of the Handout for Pre-Assessment, you may have them continue on to Part III of the Handout for Pre-Assessment or have them complete that on another day.



Activity #3: Proportional reasoning

Materials: 
· Handout for Pre-Assessment: Part III

 (
Activating prior knowledge is an effective scaffold for ELLs.  Also, conceptual understanding is the bedrock which allows ELLs to build schema.  For ELLs, it is important that conceptual understanding goes far beyond “how to.”  They should know how content connects to other concepts and what it looks like symbolically and graphically.
)The purpose of this activity is to assess your students’ prior knowledge and conceptual understanding of proportional thinking. You will also have the opportunity to assess your students’ use of receptive and language production skills related to describing the relationship between quantities, and solving real life problems. The students are not required to solve the problem, but to explain what they would need to do, or the type of information they would need in order to solve the problem.

Be sure to record/keep the students’ responses for future reference, as this information can be very useful in the following lessons from this unit.

Directions: 
1. Direct the students to the Handout for Pre-Assessment: Part III (see handout Lesson #1 Handout for Pre-Assessment). Read the directions on the Handout for Pre-Assessment Part III to the students.  Explain that you are looking for them to answer the questions and not necessarily to find the answer.  
2. English learners, especially those at the early stages of English proficiency, may need to have the questions read to them, restated in simpler language, or translated.






HANDOUT FOR PRE-ASSESSMENT: PART I

Name ________________________					Date___________

Ratios 

Directions: Read and answer the following questions using words, numbers, or pictures.

1. Write or draw what the following sentence is telling you: 
You can buy 5 pencils for $1.00.



2. Write or draw what the following sentence is telling you: 
The San Diego Chargers are ahead of the Oakland Raiders 3 games to 1. 

 

3. Write or draw what the following sentence is telling you: 
To make the perfect chocolate cookies, you must follow these instructions: for every 5 cups of flour, you must add 2 cups of sugar



4. Write or draw what the following sentence is telling you: 
	Hoa’s little brother learned in school that one gallon is equivalent to four quarts. 



5. Write or draw what the following story is telling you:.
Leo is trying to save money. He found two different deals at his local grocery store. He can buy a 24 oz. cereal box for $3.00. Or, he can buy a 36 oz. box for $4.00.


6.  Think-Write-Pair-Share for these questions.
a. Now that we practiced looking at some ratios, can you think of another example? Can you think of examples from this classroom? Write or draw your answer here.


b. When and how do we use ratios? Write or draw your answer here.




HANDOUT FOR PRE-ASSESSMENT: PART II
(Clipart: http://office.microsoft.com/en-us/images)

Directions: Read and answer the questions using words, picture or numbers.

1. Which rows below have the same ratio of Butterfly: Hummingbird?   How do you know?

	A
	[image: ] [image: ][image: ]
	[image: ][image: ][image: ][image: ][image: ]



	B
	[image: ][image: ][image: ][image: ][image: ]
	[image: ][image: ]

	C
	[image: ][image: ][image: ][image: ]
	[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]`

	D
	[image: ][image: ]
	[image: ]

	E
	[image: ]
	[image: ][image: ]





2. Which rows below have a different ratio of Basketball: Basketball net. How do you know?

	A
	[image: ]
	[image: ][image: ]

	B
	[image: ][image: ]
	[image: ][image: ]

	C
	[image: ][image: ][image: ][image: ]
	[image: ][image: ][image: ][image: ]

	D
	[image: ][image: ]
	[image: ][image: ][image: ]

	E
	[image: ][image: ][image: ][image: ][image: ]
	[image: ][image: ][image: ][image: ][image: ]






3. Which row below has 3 orders of fries for every 2 hamburgers?  How do you know?

	A
	[image: ][image: ]
	[image: ][image: ][image: ]

	B
	[image: ][image: ][image: ][image: ][image: ][image: ]
	[image: ][image: ][image: ][image: ]

	C
	[image: ][image: ][image: ]
	[image: ][image: ][image: ][image: ][image: ][image: ]

	D
	[image: ][image: ][image: ][image: ]
	[image: ][image: ]

	E
	[image: ][image: ][image: ]
	[image: ][image: ][image: ][image: ][image: ]





4. Look at the ratio of butterflies to hummingbirds. If you have 12 hummingbirds, how many butterflies do you have? How did you solve the problem?




	[image: ][image: ][image: ][image: ][image: ]
	[image: ][image: ]




5. Look at the ratio of orders of fries to hamburgers. If you have 24 orders of fries, how many hamburgers do you have? How did you solve the problem?

	[image: ][image: ][image: ][image: ]
	[image: ][image: ][image: ]





6. Which ratio of carrots to rabbits gives each rabbit the most carrots? How do you know?











7. Which ratio of carrots to rabbits gives each rabbit the least carrots? How do you know?



	A
	[image: ][image: ]
	[image: ][image: ][image: ]

	B
	[image: ][image: ]
	[image: ][image: ]

	C
	[image: ][image: ][image: ]
	[image: ][image: ]

	D
	[image: ][image: ][image: ][image: ]
	[image: ][image: ][image: ]

	E
	[image: ][image: ][image: ]
	[image: ][image: ][image: ][image: ]





HANDOUT FOR PRE-ASSESSMENT: PART III
(Adapted with permission from  “Drip Drops,” http://www.figurethis.org/challenges/c56/challenge.htm and Figure This! copyright 2004 by the National Council of Teachers of Mathematics.  All Rights Reserved.)

Alberto has to fix his kitchen’s leaky, broken faucet! The faucet leaks/drips 2 cups of water per hour. 

A. How many cups of water will his faucet leak in seven hours?

Think about the following questions:
1. What information do you have? Circle or underline your answer in the problem and record it here.


2. How can you use this information? Show your answer with numbers, pictures or words.




3. What information is missing? Write or draw.




4. How would you find this information? Write or draw.




5. What math operations would you need to use to solve this problem? Write the mathematical symbols or sentences.


Additional problems if you have time:
B. How many cups will his faucet leak in one day? (1 day = 24 hours)


C. How many gallons will his faucet leak in one day? (1 gallon=16 cups)


D. How many gallons will his faucet leak in one week? (7 days in one week)
OELL                  6th Grade Common Core Sample Unit that Supports ELLs
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Lesson Exploration: Making Juice 
 (Adapted with permission from  “Grape Juice Jungle,” http://www.figurethis.org/challenges/c25/challenge.htm and Figure This! copyright 2004 by the National Council of Teachers of Mathematics.  All Rights Reserved.)


Through the following exploration activities, your students will have the opportunity to: 
· Apply their understanding and knowledge of ratios in a real life situation.
· Use and develop their receptive language skills to understand and unpack the mathematical problems.
· Use and develop their language production skills to express their understanding of ratios.

Note: The highlighted phrases throughout this lesson may be difficult for English learners to understand. These may need to be explained with other words or by referring back to the demonstration or illustrations used previously.
 

Activity #1: Comparing brands

Materials: 
· Orange juice containers (real or pictures)
· Handout “Making Juice”

This activity allows students to explore ratios in “real life” situations while tapping into their mathematical reasoning to answer a variety of mathematical questions. At the same time, students are exposed to not so common vocabulary words, such as concentrate (as in juice concentrate).

Directions: 
1. Tell students that today they will be working on a problem that has to do with using ratios for something we use in the real world – orange juice.  Ask students if they are familiar with orange juice. Show a picture of orange juice in various forms – carton, jug, canned concentrate along with a picture of an orange (this step is critical for students at the very early stages of English proficiency).
2. Explain the concept of making juice from concentrate with words and illustrations. Show how orange juice concentrate comes in a can and that you need to mix the concentrate with water in order to make the orange juice.  You may also make orange juice from concentrate as a demonstration or find a video clip of the process.
3. Distribute the handout titled “Making Juice” (see handout Lesson #1_Making Juice). 
4. Tell students that they will work with a partner to read and solve Question #1 of the Making Juice handout. 

Note: The highlighted phrases may be difficult for English learners and may need to be explained with other words or by referring back to the demonstration or illustrations used previously.

5. Read and display the following guiding questions one at a time. Discuss the questions with students prior to having them work on the problem. You may need to rephrase the questions to help them have access to the questions.
a. What information do you have?
b. What information do you need?
c. Which recipe uses the most water for 1 cup of concentrate?
d. Which recipe uses the most concentrate for 1 cup of water?
6. Model and encourage your students to create charts to record the information they are gathering from each brand. Here is an example:


	BRAND
	Cups of concentrate needed
	Cups of water needed
	Ratio of concentrate to water

	BRAND A
	2
	3
	2:3 or 2/3

	BRAND B
	
	
	

	BRAND C
	
	
	

	BRAND D
	
	
	



Note: A possible challenge students may encounter is comparing fractions. 

7. Once students have solved Question #1  on the Making Juice handout, call them back together to introduce the sentence frames:  
a. Select and prepare visuals of the frames that best match the English proficiency levels of your students. (B = Beginning, EI = Early Intermediate, I = Intermediate, A = Advanced)
b. Model how to use the frames with a topic other than orange juice.  For example, you could show them how to use the frames with brands of chocolate ice cream.  Brand A has 1 cup of chocolate for every 2 cups of ice cream.  Brand B has 2 cups of chocolate for every 5 cups of ice cream.
c. Model how to use each frame you are using with the ice cream example.
d. Have students echo you after you model each frame. 
e. When you have taught and practiced the frames, students may use them with their partner for additional practice before sharing with the whole class.

· B/EI: The strongest flavored mix is _______.  The ratio of ___ to _______is_______.
· I/A: The strongest flavored mix is ______ because _________.  
· I/A: Because the ratio of _______ to ______ is ______ it will have the strongest flavor.  
· A: The ratio of ____ to ______ is _______ which means that ____________because __________.
· A: Brand ___ has a ratio of ____ to ____ while Brand __ has a ratio of _____ to _______; therefore, Brand _____ is the strongest.

8. Have the students share out their responses. Encourage them to use the frames to express what they learned about the ratio of orange juice concentrate to water. Be sure to ask them to explain how they solved the problem.

Activity #2: Brand A’s ratios

Materials:
· Handout “Making Juice”

This activity allows student to continue to practice their skills and understanding of ratios, while expanding their language production by using a different set of sentence frames.

Directions:
1. Direct students to the handout titled “Making Juice” (see HO_6th grade_Lesson #1_Making Juice). 
2. Tell students that they will work with a partner to read and solve Question #2 of the “Making Juice” handout. 
3. Before having students work independently on the question, provide them with some guiding questions to help them think about the problem. They could discuss these questions prior to working on the problem. Note that the term liquid may be unfamiliar to English learners.

a. What information do you have?
b. What information do you need to have?
c. What is the total amount of liquid used in the recipe?

4. Introduce the sentence frames one at a time to the students.  Model how to use each frame with familiar content and have students echo you. For example, you could use the ice cream model from the previous activity. Frames: 
· B/EI: The ratio of ______ to _______ is __________.  There are ______ of ________ for every _______ of ________.  
· I/A: The ratio of _______ to _______ is _____ because for every ____ there is ________.
5. Have the students share out their responses. Be sure to ask them to explain how they solved the problem.




MAKING JUICE HANDOUT

You and your friend want to make some orange juice using orange juice concentrate, which you can buy at a supermarket. To make the juice, you have to mix concentrate and water according to the recipe on the concentrate can.

At the supermarket, you find 4 different brands of orange juice concentrate:
 
	Brand A
2 cups of concentrate
3 cups of water

	Brand B
5 cups of concentrate 
8 cups of water

	Brand C
3 cups of concentrate 
4 cups of water
	Brand D
4 cups of concentrate 
7 cups of water




Question #1: Which brand will give you the strongest orange taste?

a) What information do you have? Circle or underline your answer in the problem and write it here.


b) What information do you need? Write or draw.



c) Which recipe uses the most water for 1 cup of concentrate? Write, draw or show on table.



d) Which recipe uses the most concentrate for 1 cup of water? Write, draw or show on table.









You may use the following chart to record the information you are gathering from each brand. Here is an example:
	BRAND
	Cups of concentrate needed
	Cups of water needed
	Ratio of concentrate to water

	BRAND A
	2
	3
	2:3 or 2/3

	BRAND B
	
	
	

	BRAND C
	
	
	

	BRAND D
	
	
	



Question #2: What is the ratio of water to the total amount of liquid in one recipe of Brand A’s juice?

What information do you have?

I know …


What information do you need to have?

I need to find out ……



What is the total amount of liquid used in the recipe? Use one of the frames below to write your answer.

a. The ratio of ______ to _______ is __________.  There are ______ of ________ for every _______ of ________.  


b. The ratio of _______ to _______ is _____ because for every ____ there is ________.






Lesson 2: How fast? How far? 

Lesson Content
· Lesson Introduction
· Activity #1: Rates are everywhere!
· Rates are Everywhere! Handout 
· Activity #2: Proportional reasoning
· Handout for Proportional reasoning
· Lesson Exploration: Proportions in the real world
· Activity #1: Walking rate
· Walking rate Handout
· Activity #2: Exercising with friends
· Exercising with friends Handout
Common Core Learning Standards:
6.RP.2  Understand the concept of a unit rate a/b associated with a ratio a:b with b≠0, and use rate language in the context of a ratio relationship. For example, “This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup of sugar.” “We paid $75 for 15 hamburgers, which is a rate of $5 per hamburger.”

Goals
a. Language goal
a. Students will use rate language in the context of a ratio relationship
b. Students will describe rates using phrases such as “miles per hour” 

b. Content goals
a. Students will collect data based on timed activities.
b. Student will use rates to compare two quantities measured in two different units
c. Students will understand that “a unit rate is a comparison of two quantities where one of the quantities is 1. It describes how many units of one quantity corresponds to one unit of a second quantity.” (pg. 55, Whitman, C. (2011). It’s all connected: The power of proportional reasoning to understand mathematics concepts. Math Solutions: Sausalito, CA).
d. Student will use unit rates to set up proportions.
e. Students will set up and solve proportions.
Explicit language supports for ELLs
These supports are embedded throughout the lesson to support ELLs as they use academic language, both receptively and expressively, during the lesson. Specific instructions for use are provided as necessary.
a. Sentence frames and stems
b. Interactive activities (hopping, jumping, etc.)
c. Partner talk
d. Visuals
e. Use of familiar context for unfamiliar or new language structures
f. Charting student responses
g. Nonverbal responses – circling, underlining, pointing to, drawing, etc.

Vocabulary:
It is preferred that ELLs explore mathematical concepts and then attach related language to it.  That is, the vocabulary arises from experience and the investigations.  However unfamiliar words that may impact ELLs’ ability to follow the lesson should be taught explicitly. Addressing content vocabulary gives ELLs the opportunity to identify words and then be able to place them in context as they learn them. This lesson presents some vocabulary that teachers should address when appropriate.   Potential words in this lesson that might challenge ELLs are: 

	Tier I
	Tier II
	Tier III

	Tennis Serve
	Mile per hour
	Rate

	Running Laps
	
	Unit rate

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	














Lesson Introduction
These introductory activities are designed to review the concept of ratios and introduce rates, and to introduce students to proportional reasoning through real life examples and scenarios.

Activity #1: Rates are everywhere!
This activity taps into students’ knowledge and understanding of unit rates, while making connections to real life situations where unit rates are observed.

1. Direct students to the Rates are Everywhere! handout (see handout Lesson #2_Rates are Everywhere!). Tell students that they will first be completing Part 1 (questions 1-4) of the handout independently.  After they have recorded their answers, you will give them the cue to begin to share their answers and thinking with a partner. Explain that they will be able to use words, numbers, pictures or any other way to show their answer and thinking on the handout. The statements and images shown on the handout (Part 1 and Part 2) are examples of unit rates.
2. Introduce the sentence frames one at a time to the students.  Model and have students echo how to use the frame correctly.  Use a familiar context to model the frames.  For example, you could use the rate of how quickly you correct papers: 1 paper every 5 minutes.
a. Frames 
i. B: write the rate in numerical form
ii. B/EI: The rate is (1 paper) in (5 minutes).
iii.  (
Grouping ELLs 
strategically
 in small groups create
s
 a learning environment that promotes learning English for ELL students.  In small groups, students can communicate in a natural setting that helps them better grasp the meaning of new concepts.  ELL students may also be more willing to take risks in small groups, seeking help from a peer with the target language.   
 
)I/A: The rate is (1) to  (5)which means that (1 paper is corrected every 5 minutes).
iv. I/A: There is/are (1) paper corrected to (every 5 minutes) so/which is a rate of (1) to (5).
3. After introducing the frames, have students pair up and work on Part 2 of the Rates are Everywhere! handout. Your students can use any of the frames to explain the rates illustrated on questions 1-4. Using the sentence frames of their choice, have the students write their answers in the spaces provided.
4. Have students share out to assess their use of the sentence frames, as well as their understanding of the mathematical concepts presented in this lesson.
5.  (
Engaging students in “Think-Write-Pair-Share” provides opportunities for ELLs to gather their thoughts and prepare for discussion before sharing their answers with their classmates.
)Once again, direct students to the Rates are Everywhere! handout, and tell them to work on Part 3: “Think-Write-Pair-Share.” 
a. Have students share out examples from question 3a, and chart their examples.
b. Have students share out responses from question 3b, and chart their responses

Sample Chart:
Rate
A unit rate is: (use words, numbers, as given to you by students or include some if they don’t have any ideas to share)

Examples of rates:

When do we use rates?


Rates are Everywhere! Handout
(Images: http://office.microsoft.com/en-us/images)

Part 1: Use words, numbers, pictures or any other way to explain what each of these sentences or images are telling us:

	1. The speed of the ball pitched by NY Yankee Mariano Rivera was recorded at 101 mph.




	2.  [image: ]big




	3. In 2011, Takeru Kobayashi set a world record by eating close to 7 hot dogs in 1 minute.




	4.  [image: ]
 (
$1.99/lb.
) 






Part 2: Use the sentence frames to explain what each of the following sentences or images are telling us:

	1. The speed of the ball pitched by NY Yankee Mariano Rivera was recorded at 101 mph.





	1.  [image: ]





	2. In 2011, Takeru Kobayashi set a world record by eating close to 7 hot dogs in 1 minute.





	3.  [image: ]
 (
$1.99/lb.
)


Part 3: Think-Write-Pair-Share

1. Now that we practiced looking at some unit rates, can you think of another example? (Unit rate: When rates are expressed as a quantity of 1: e.g. 2 feet per 1 second, 5 miles per 1 hour, $2 for one bag of apples).





2. When and how do we use unit rates?



HO_6th grade_Lesson #2_Rates are Everywhere!


Activity #2: Proportional reasoning 
 (
The  terms
 receptive and productive are in keeping with terminology used by the American Council of Foreign Language Teaching
. ELLs are often able to understand much more language than they can produce. As a result, it is important to use multiple measures to assess ELL’s receptive language skills (what they understand) as well as their productive language skills (what they are able to produce).
)The purpose of this activity is to continue to assess your students’ prior knowledge and conceptual understanding of proportional thinking. You will also have the opportunity to assess your students’ use of receptive and productive language skills related to describing the relationship between quantities, and solving real life problems. The students are not required to solve the problems, but to explain what they would need to do, or the type of information they would need in order to solve the problems.

Be sure to record the students’ responses for future reference, as this information can be very useful in the following lessons from this unit.

1.  (
Providing visuals for students at the very early stages of English proficiency is critical. Showing a picture of a person running laps can help ELLs connect to their prior knowledge and make sense of the “laps per minute” rate.
)Tell students that today they will be working on problems about how rates are used in the real world.  Ask students if they are familiar with running laps. Show a picture of a person running laps or a class running laps at P.E. Tell students of the second example of typing words on the computer.  Show an image if needed or model on a computer if one is accessible.
2. Distribute the Proportional Reasoning handout (see handout Lesson #2_Proportional Reasoning). Tell students that they will work in pairs to figure out the problems in the handout. Here are the problems:
a.  (
The phrase “words per minute” may be difficult for English learners and may need to be explained verbally or by referring back to the demonstration or illustrations used in Step 1, above. It may be helpful to model for students typing for a minute and then counting the words to show them how this rate is 
determined. 
)Miriam can run one 100-meter lap in 13 seconds. 
i. How many laps can she run in 26 seconds?
ii. How many laps can she run in one minute (60 seconds = one minute)?
b. Yen can type 35 words per minute on her computer. 
i. How many words can she type in 5 minutes if she works without stopping? 
ii. How many words can she type in an hour (60 minutes = 1 hour)

3.  (
Sentence starters can provide ELLs with syntactical guidance and a structure for expressing their ideas.
)Read and display the following guiding questions and sentence starters one at a time. Discuss the questions and responses with students prior to having them work on the problems. Note that these questions may be difficult for English learners to understand. You may need to rephrase the questions to help them have access.
a. What information do you have? 
i. I know that….
b. How can you use this information? 
i. I can use it to….
c. What information is missing? 
i. I need to find out….
d. How would you find this information? 
i. I could….
e. What math operations would you need to use to solve this problem? 
i. I could…

4. You may consider having students stop after the first problem and have them share their responses.
5. Once students have completed the handout, call them back together to have them share their thinking.  




PROPORTIONAL REASONING HANDOUT

Talk with a partner about how you would solve each problem. Think about the following questions:
1. What information do you have? 
2. How can you use this information? 
3. What information is missing? 
4. How would you find this information? What math operations would you need to use to solve this problem? 

Problem #1
Miriam can run one 100-meter lap in 13 seconds. 
A. How many laps can she run in 26 seconds?
B. How many laps can she run in one minute (60 seconds = one minute)?

1. What information do you have? 

I know that_______. 
                   she
                  it takes


2. How can you use this information? 

I can use it to __________.
                       find out
                      solve
                      figure out

3. What information is missing? 

I need to find out _______.


4. How would you find this information? 

I could __________. 


5. What math operations would you need to use to solve this problem? 

             I could ________.
                          add
                          subtract
                         multiply
 divide

Problem #2
Yen can type 35 words per minute on her computer. 
A. How many words can she type in 5 minutes if she works without stopping? 
B. How many words can she type in an hour (60 minutes = 1 hour)

1. What information do you have? 

I know that_______. 
                   she
                  it takes


2. How can you use this information? 

I can use it to __________.
                       find out
                      solve
                      figure out

3. What information is missing? 

I need to find out _______.


4. How would you find this information? 

I could __________. 


5. What math operations would you need to use to solve this problem? 

             I could ________.
                          add
                          subtract
                         multiply
 divide
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Lesson Exploration: Proportions in the real world
Through the following exploration activities, your students will have the opportunity to: 
· Collect and record data.
· Apply their understanding and knowledge of unit ratios using their data.
· Apply proportional reasoning using their data.
· Use and develop their receptive language skills to understand and unpack the mathematical problems.
· Use and develop their language production skills to express their understanding of proportions.



Activity #1: Walking rate
(Adapted from “Walking Trip,” in Whitman, C. (2011). It’s all connected: The power of proportional reasoning to understand mathematics concepts. Math Solutions: Sausalito, CA)

Now that students have looked at how rates are used in real life situations, this portion of the lesson lets students continue exploring proportional relationships through an activity that gets them moving to see how math can be applied in everyday activities.
 (
Strategically pairing students is important in order to maximize ELL’s opportunities to engage in grade-level content and use academic language. The ultimate goal is for 
all 
students to work with the mathematics and use academic language appropriately. If you pair students by math level, it is recommended that lower achieving students be paired with students who achieve at the middle level and middle level students be paired with students who achieve at high levels. If students are paired by native language, it is essential that partners are chosen to maximize language usage by both students.
)
1. Have the students work in pairs.
2. Students will be working on the activities in the Walking Rates handout (see handout Lesson #2_Walking Rates).
3. Before sending the students off to work on the activities in the Walking Rates handout, ask students to answer the following questions in pairs. Encourage students to respond in a variety of verbal and non-verbal ways such as talking, drawing, dramatizing, etc.
a. If I told you that my walking rate was 0.75, would that be enough information to predict how far I could walk in 1 hour?
i. What additional information would you need?
b. How would you explain a walking rate? 
i. How could you find a walking rate?
ii. What two variables do you need to find a walking rate?
4. Have students share out their answers, and record their answers on a chart so that students can use that as a reference as they complete the activities in the Walking Rates Handout.
5. Distribute the Walking Rates handout.
6. Ask students to respond to the question 1 of the handout: 

Make a prediction. How many seconds will it talk you to walk 5 meters? Please explain your prediction. You can draw; make a table, etc. to explain your prediction.
 (
Making predictions is an effective way to capture ELLs’ attention and engage them with the content.
)
a. Encourage them to use the following sentence starters to talk about their predictions.
i. I predict that I will walk 5 meters in _____ seconds.
ii. I predict that ______________.
b. Have students share out their predictions, and chart the students’ responses for everyone to see.
7. Hand each pair a stopwatch and one or two meter sticks.
8. Find a space in your classroom, in the hallway, in the schoolyard, or anywhere else in your school where students have enough space to walk and measure their walking rate.
9. At some point, students might need to convert from meters to centimeters. As well, students might need to convert from seconds to minutes. Be sure to review this information with your students. You can help them set up a proportion. For example:
1 m/x=100 cm/300cm  cm to m
1 m/3m=100cm/x  m to cm
10. Guide your students through each question if necessary. You might need to provide scaffolds and mini-lessons to review certain concepts (e.g. setting up proportions, converting from meters to centimeters, etc.).
11. After question 5, call the group back together to model and practice the sentence frames.  Use your personal walking rate to show how to correctly use each sentence frame.  Have students echo your examples to practice.  Use only the sentence frames that match the proficiency levels of your students (B=Beg., EI=Early Int., I=Int., A=Adv.).
What is the rate and how do you know?
Frames:
B: Write the rate in numerical form
B/EI: My walking rate of ____ per _____is ______ .
EI/I: I walked ______ in _______ which is a rate of _________ per _______. I know this because___________.
I/A: My walking rate of ______ per _______is____ which means that _______. I determined my walking rate by _____________.

12. You might want to engage your students in a discussion based on question 10. For example, you might want to discuss how walking rates might be affected and why, and how they may vary for each person.
13.  Have students share their answers using the following sentence frames. Model and have students echo how to correctly use each frame using the rates from your handout as an example.
My prediction was __________ (correct/incorrect).
I know this because _________________.


WALKING RATES HANDOUT
Work with your partner to complete the activities below. Record only your data, not your partner’s, in the places provided. 
1. Make a prediction. How many seconds will it talk you to walk 5 meters? Please explain your prediction. You can draw, make a table, etc. to explain your prediction.



2. Walk in a straight line. How many centimeters can you walk in 5 seconds? Have your partner use the time watch to time the 5 seconds. When the 5 seconds are up, your partner will tell you to stop. Then your partner will come and measure the length of your walk.



3. Walk in a straight line. How many centimeters can you walk in 10 seconds? Have your partner use the time watch to time the 10 seconds. When the 10 seconds are up, your partner will tell you to stop. Then your partner will come and measure the length of your walk.



4. Walk in a straight line. How many centimeters can you walk in 15 seconds? Have your partner use the time watch to time the 15 seconds. When the 15 seconds are up, your partner will tell you to stop. Then your partner will come and measure the length of your walk.



5. Now that you have walked in a straight line three times with different timings, what do you think is your waking rate? How do you know? You can draw, make a table, etc. to explain how you figured out your walking rate.



6. Without walking, and using your walking rate, figure out how many centimeters you could walk in 40 seconds. Use a proportion to help you.



7. Without walking, and using your walking rate, figure out how many centimeters you could walk in 1 minute (remember 1 minute=60 seconds). Use a proportion to help you.
WALKING RATES HANDOUT, page 2

8. Without walking, and using your walking rate, figure out how much many minutes it would take you to walk 200 centimeters (remember 1 minute=60 seconds). Use a proportion to help you.



9. Without walking, and using your walking rate, figure out how much many minutes it would take you to walk 3 meters (remember 1 minute=60 seconds; 1 meter=100 centimeters). Use a proportion to help you.



10. Based on your calculations, do you think your prediction (question #1) is correct? Why or why not? Please explain.




Activity #2: Exercising with friends
(Adapted from “Walking Trip,” in Whitman, C. (2011). It’s all connected: The power of proportional reasoning to understand mathematics concepts. Math Solutions: Sausalito, CA)

Materials:
· Guiding Questions chart
· Handout “Walking Rates”
· Sentence frames
· Unit conversion tables, if needed (e.g. meters to miles, seconds to minutes, to hours)

In this activity, students have the opportunity to apply their understanding of proportions, including setting proportions correctly, and solving proportions to find the correct unknown variable.

Directions: 
1. Have the students work in pairs to answer the questions in the following activity. 
· Viviana and Tao walk every day to stay fit. Tao says they walk at a constant rate of 1.5 meters per second. One day they decide to walk to the supermarket, which is 10 miles away. Viviana remembers that 800 meters is about one-half mile. She says it will take them all day to walk. Answer the following questions to decide if the walk to the supermarket will take all day.
2. Review and display the following guiding questions prior to distributing the handout. Discuss the questions and their meaning along with a way to begin answers with the sentence stems. These questions should begin to be familiar to students.  However, students at the early stages of English proficiency may still need additional support with rephrasing or using nonverbal responses such as circling, showing you or using native language to respond.
· What information do you have? 
i. I have ______
· What information do you need to have? 
i. I need ________
· What unit rates can you identify? 
i. I know that ________
· What quantities do you need to have to set up your proportions? 
i. I need _________.






3. Distribute the handout. Guide students as they set up proportions to solve the problems. Suggest making a table and provide a model if needed.  
	Distance walked in meters
	Time

	1.5 m
	1 second

	
	

	
	



4. Remind students that at some point they will need to convert units (e.g. meters to miles, seconds to minutes, to hours). (A table of conversions may be provided or completed by students to assist them.)
5. After students have completed problem 6, introduce each sentence frame one at a time.  Only use frames for the levels of English proficiency of your students.  Model and have students echo you after each frames is used correctly.  Use a familiar topic such as the rates of exercise completed in the previous lesson. Have students use the following sentence frames to answer question #6. 
· B: Write the rate in numerical form
· B/EI: The rate of ____ per _____is ______ .
· EI/I: They walked ______ in _______ which is a rate of _________ to _______. They can/cannot walk to the store in one day.
· I/A: The rate of ______ per _______is____ which means that _______.
· I/A: Because they walk at a rate of ______ per ______ they ______________.



EXERCISING WITH FRIENDS HANDOUT

Viviana and Tao walk every day to stay fit. Tao says they walk at a constant rate of 1.5 meters per second. One day they decide to walk to the supermarket, which is 10 miles away. Viviana remembers that 800 meters is about one-half mile. She says it will take them all day to walk. Answer the following questions to decide if the walk to the supermarket will take all day.
 (
Market
10 miles
)










 (
Questions A – D 
allow ELLs to slow down and make sense of the problem 
and the information provided 
before 
beginning to
 solv
e
 it.  
)
a. What information do you have?
 I know______


b. What information do you need to have? 
I need ________


c. What unit rates can you identify? 
I know that ________


d. What quantities do you need to have to set up your proportions? 
I need _________.











Explain your answers and use proportions to answer these questions.
 (
Questions 1 – 6 scaffold the task for ELLs by providing a framework that focuses their attention on different parts of the task.
)
1. How far will Viviana and Tao have walked in 1 hour?




2. Make a table showing a distance walked, in meters, in 6 hours.




3. How long will it take Viviana and Tao to walk 2 miles?




4. How long will it take Viviana and Tao to walk 10 miles?




5. How long will it take Viviana and Tao to walk 20 miles? 4 miles?




6. Will it take Viviana and Tao all day to walk to the supermarket? Why, or why not?
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Lesson 3: Gas Mileage Part I 

Lesson Content
· Lesson Introduction: Car Stickers
· Car Stickers Handout
· Lesson Exploration: One tank of gas can go…
· Activity #1: Which car is more fuel-efficient?
· Fuel Efficiency Handout
· Activity #2: Fuel and distance

6.RP.1   Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities.
Goals
a. Language goal: Using academic language,
a. Students will describe rates
b. Students will compare rates
c. Students will explain cause and effect
d. Students will explain mathematical reasoning
b. Content goals
a. Use rates to compare two quantities measured in two different units
b. Understand that “a unit rate is a comparison of two quantities where one of the quantities is 1. It describes how many units of one quantity correspond to one unit of a second quantity.” (pg. 55, Whitman, C. (2011). It’s all connected: The power of proportional reasoning to understand mathematics concepts. Math Solutions: Sausalito, CA).
c. Use unit rates to set up proportions.
d. Set up and solve proportions.
Explicit language supports
These supports are embedded throughout the lesson to support ELLs as they use academic language, both receptively and expressively, during the lesson. Specific instructions for use are provided as necessary.
a. Visuals
b. Tapping prior knowledge
c. Sentence Frames
d. Partner talk
e. Problems in familiar contexts
f. Nonverbal responses such as circling, underlining, illustrations, etc.
g. Rephrasing or using synonyms for challenging language




Lesson Introduction: Car Stickers

Materials: 
· Pictures of cars
· Handout “Car Stickers”
· Chart or display with prompts and responses about car choice

This introductory activity is designed to review the concept of unit ratios and proportions, and to expand students’ experiences with proportional reasoning through real life examples and scenarios.

Directions: 
1. Hold a brief discussion with your students on fuel economy and how car manufacturers market their cars based on fuel economy rates. You can show some examples to illustrate these issues. Use visuals.  
2. Display or distribute the Car Stickers Handout (see handout Lesson #3_Car Stickers). Ask students to look at the featured cars’ fuel economy data (fuel economy source: U.S. Department of Energy website: http://www.fueleconomy.gov).
3. Have students discuss the following questions in pairs using the prompts after each question to help them begin their responses. Display the prompts and responses for students to use if needed.
a. Based on this information, which car do you think would save you the most money on annual fuel cost? 
I think ____ would save me the most money.
b. How did you arrive to your choice? 
I made my choice because _______.
c. What factors do you need to consider to make that choice (e.g. miles driven per year, fuel cost, etc.)? 
I would consider _______ because _______.

(You can select other cars by going to the U.S. Department of Energy website: http://www.fueleconomy.gov)




CAR STICKERS HANDOUT OR DISPLAY
	2012 Honda CR-V 2WD
Miles per Gallon (mpg)
Combined: 26 
City: 23
Highway: 31

	Miles on a Tank
	358 miles

	Tank Size
	15.3 gallons





	2012 Mazda 5
Miles per Gallon (mpg)
Combined: 24 
City: 21
Highway: 28

	Miles on a Tank
	343 miles

	Tank Size
	15.9 gallons





	2012 Hyundai Sonata
Miles per Gallon (mpg)
Combined: 28 
City: 24
Highway: 35

	Miles on a Tank
	466 miles

	Tank Size
	18.5 gallons
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Lesson Exploration: One tank of gas can go… 
(Adapted with permission from  “Gasoline Tanks,” http://www.figurethis.org/challenges/c24/challenge.htm and Figure This! copyright 2004 by the National Council of Teachers of Mathematics.  All Rights Reserved.)

Materials:
· Handout “Fuel Efficiency”
· Sentence frames

Through the following exploration activities, your students will have the opportunity to: 
· Apply their understanding and knowledge of unit ratios using real life data.
· Apply proportional reasoning using real life information.
· Use and develop their receptive language skills to understand and unpack the mathematical problems.
· Use and develop their language production skills to express their understanding of proportions.

Activity #1: Which car is more fuel-efficient?

The U.S. Department of Energy provides gas mileage comparison for different cars. This activity allows students to use proportional reasoning to compare fuel-efficiency among different car models by first making predictions, and then using mathematical reasoning to solve various fuel-efficiency related problems.

Directions:
1. Distribute the Fuel Efficiency handout (see HO_6th grade_Lesson #3_Fuel Efficiency). Have students work in pairs to answer Part 1 of the handout. Students will need to respond to the following question:	

Just by looking at the numbers for each the 3 car models below, what is your prediction for the following question?
	Which of these cars should go the farthest on one tank of gas?
(Source: U.S. Department of Energy: http://www.fueleconomy.gov)

	2012 Buick Regal
Miles per Gallon (mpg)
Combined: 24 
City: 20
Highway: 32
Tank size: 18 gallons
	2012 Honda Insight (Hybrid)
Miles per Gallon (mpg)
Combined: 42 
City: 41
Highway: 44
Tank size: 10.6 gallons


	2012 Lincoln Navigator
Miles per Gallon (mpg)
Combined: 16 
City: 14
Highway: 20
Tank size: 28 gallons
	







2. Have the students use the following sentence frames to write their predictions explain their rationale.
· Beg/ Early Int.: I predict that the ____ will go the farthest. It goes _____________.
· Int./Adv.: I predict that the  ______ will go the farthest because __________.
3. Ask students to share out their predictions for question 1 of the handout. Encourage your students to use the sentence frames listed above.
4. Now direct the students to the Fuel Efficiency handout, and ask students to answer the following questions (on the handout, these questions belong to Part 2) by using proportional reasoning. Be sure to model and dialogue with students as to how they would set up proportions correctly to address these questions. English learners may need more direct support with understanding the questions and formulating responses. Rephrase or show students the meaning of questions with visuals. Suggest nonverbal ways for them to respond as needed. 
a. Which of these cars should go the farthest on one tank of gas?
b. What if you only drive in the city? Which car would go the farthest on one tank of gas?
c. What if you only drive on the highway? Which car would go the farthest on one tank of gas?
5. Encourage students to use the following tables to help them answer the questions:

	Car
	Highway Mileage
(mpg)
	Tank Capacity
(gal.)
	Proportion of miles per gallon and miles per tank (gallons)
	Distance (miles)

	Buick Regal
	32
	18
	32 miles/1 gallon =
x miles/18 gallons
	

	Honda Insight 
	
	
	
	

	Lincoln Navigator
	
	
	
	








	Car
	City Mileage
(mpg)
	Tank Capacity
(gal.)
	Proportion of miles per gallon and miles per tank (gallons)
	Distance (miles)

	Buick Regal
	
	
	
	

	Honda Insight 
	
	
	
	

	Lincoln Navigator
	
	
	
	



6. Next, have students answer Part 3 of their handout (Now that you have done all your calculations, which car will go the farthest on one tank of gas in the city, and in the highway?). Ask your students to use the following sentence frames to answer this question. Use only the frames that match the English proficiency levels of your students (B=Beg., EI = Early Int., I= Int., A = Adv).
· B: Write the rate in numerical form
· B/EI: The _____ has a rate of ____ per _____ in the _______.
· I: The______ has a rate of ______ per _____ in the ________ which means that _______.
· I: The _____ has a rate of _____ per _____in the ______, but the _____ has a rate of _____ per _______in the ________.  The car that will go the farthest is ________.
· A: Because the _____ has a rate of _____ per ______in the _______  , while the _____ has a rate of ____ per ______ in the _______, it  ________.
· A: The _____ has a rate of _____ per ______ as compared to the ______ which has a rate of _____per ______; therefore, ___________.

7. Now have your students compare their original predictions with the results of their calculations (handout, Part 4).
8. Be sure to have your students share out their answers. Recording your students’ answers can be helpful in providing language structures and models for students to use in future lessons.




FUEL EFFICIENCY HANDOUT

Part 1
Just by looking at the numbers for each the 3 car models below, what is your prediction for the following question?

	Which of these cars should go the farthest on one tank of gas?
(Source: U.S. Department of Energy: http://www.fueleconomy.gov)


	2012 Buick Regal
Miles per Gallon (mpg)
Combined: 24 
City: 20
Highway: 32
Tank size: 18 gallons
	2012 Honda Insight (Hybrid)
Miles per Gallon (mpg)
Combined: 42 
City: 41
Highway: 44
Tank size: 10.6 gallons


	
2012 Lincoln Navigator
Miles per Gallon (mpg)
Combined: 16 
City: 14
Highway: 20
Tank size: 28 gallons
	








Part 2

1. Which of these cars should go the farthest on one tank of gas?

2. What if you only drive in the city? Which car would go the farthest on one tank of gas?


3. What if you only drive on the highway? Which car would go the farthest on one tank of gas?



You can use the following tables to help you answer the questions:

	Car
	Highway Mileage
(mpg)
	Tank Capacity
(gal.)
	Proportion of miles per gallon and miles per tank (gallons)
	Distance (miles)

	Buick Regal
	32
	18
	32 miles/1 gallon =
x miles/18 gallons
	

	Honda Insight 
	
	
	
	

	Lincoln Navigator
	
	
	
	




	Car
	City Mileage
(mpg)
	Tank Capacity
(gal.)
	Proportion of miles per gallon and miles per tank (gallons)
	Distance (miles)

	Buick Regal
	
	
	
	

	Honda Insight 
	
	
	
	

	Lincoln Navigator
	
	
	
	



Part 3
Now that you have done all your calculations, which car will go the farthest on one tank of gas in the city, and in the highway?




Part 4
Now have your students compare their original predictions with the results of their calculations.
Did you predict correctly?
Why?
Why not?

HO_6th grade_Lesson #3_Fuel Efficiency 


Activity #2: Fuel and distance
In this activity, students will continue to work on figuring out the gas mileage of cars.  They may work in pairs to solve the problems. Be sure to guide the students as they set up their proportions, and as they use their academic language to express their thinking. Note that the phrase “least amount” may be challenging for English learners so it may need to be explained or modeled.

1. Ask students to work in pairs to solve the problem following problem:

	Suppose the following two cars travel 100 miles, half in the city, and half on the highway. Which model uses the least amount of gas?
(Source: U.S. Department of Energy: http://www.fueleconomy.gov)



	2012 Toyota Tacoma

Miles per Gallon (mpg)
City: 18
Highway: 21

	2012 Chevrolet Colorado

Miles per Gallon (mpg)
City: 17
Highway: 23




2. Display and read each sentence frame aloud one at a time.  Direct students use the following sentence frames to share their mathematical thinking with their partner and in writing on their handout.

· B: Write the rate in numerical form
· B/EI: The _____ has a rate of ____ per _____ . The _____ uses the least amount of gas.
· I: The______ has a rate of ______ per _______ which means that _______.
· I: The _____ has a rate of _____ per _____, but the _____ has a rate of _____ per _______.  The car that will use the least amount of gas is ________.
· A: Because the _____ has a rate of _____ per ______  , while the _____ has a rate of ____ per ______, it  ________.
· A: The _____ has a rate of _____ per ______ as compared to ______ which has a rate of ____ per ____; therefore, ___________.


3. Be sure to have your students share out their answers. Recording your students’ answers can be helpful in providing language structures and models for students to use in future lessons.





Lesson 4: Gas Mileage Part II  

Lesson Content
· Lesson Introduction: More car data
· Car Data handout
· Lesson Exploration: One tank of gas can go…
· Activity #1: Designing a fuel-efficient car
· Designing Fuel-Efficient Car handout
· Activity #2: Budgeting for gas

Goals
a. Language goals
a. Students will describe rates based on data that they generate.
b. Students will explain cause and effect.
c. Students will explain mathematical reasoning.

b. Content goals
a. Use rates to compare two quantities measured in two different units
b. Understand that “a unit rate is a comparison of two quantities where one of the quantities is 1. It describes how many units of one quantity corresponds to one unit of a second quantity.” (pg. 55, Whitman, C. (2011). It’s all connected: The power of proportional reasoning to understand mathematics concepts. Math Solutions: Sausalito, CA).
c. Use unit rates to set up proportions.
d. Set up and solve proportions.

Explicit language supports
These supports are embedded throughout the lesson to support ELLs as they use academic language, both receptively and expressively, during the lesson. Specific instructions for use are provided as necessary.

a. Visuals
b. Activating prior knowledge
c. Sentence Frames
d. Partner talk
e. Problems in familiar contexts
f. Nonverbal responses such as circling, underlining, illustrations, etc.
g. Rephrasing or using synonyms for challenging language





Lesson Introduction:  More car data

Materials: 
· Handout “Car Data”
· Sentence frames
· Handout “Designing Fuel-Efficient Car”

This introductory activity is designed to review the concept of unit ratios and proportions, and to expand students’ experiences with proportional reasoning through real life examples and scenarios. This activity will review the concepts explored in the previous lesson.

1. Direct students to the Car Data handout (see HO_6th grade_Lesson #4_Car Data). Have students work in pairs. Tell students to set up and solve proportions to answer the problems with a partner. Encourage students to tap into the learning activities from the previous lessons to help them solve the problems.
2. Display and read aloud the following sentence frames. Encourage students to use the frames if needed to formulate answers to the questions posed:
· The ____  has a rate of ____ per _____ .  You can drive the car for _______ miles.
· The _______ has a rate of _____ per _______. The tank size is _____ gallons.
· The _____ has a rate of ____per _____ ; therefore you can drive/the tank size is ________.



CAR DATA HANDOUT

	Problem #1:
According to the U.S. Department of Energy, the 2012 Ford Mustang has the following miles per gallon figures:
· City: 19
· Highway: 31
· Tank size: 16 gallons
a. How far can you go with 1 full tank of gas if you only drive in the city?



b. How far can you go with 1 full tank of gas if you only drive on the highway?




	Problem #2:
According to the U.S. Department of Energy, the 2012 Nissan Juke has the following figures:
· Miles per tank: 321 
· Tank size: 13.2 gallons
a. What are the miles per gallon of this vehicle given the figures listed above?






	Problem #3:
According to the U.S. Department of Energy, the 2012 Toyota Matrix has the following figures:
· Miles per gallon combined: 28
· Miles per tank: 333 
a. What is the tank size given the figures listed above?









HO_6th grade_Lesson #4_Car Data

Lesson Exploration: One tank of gas can go… 
(Adapted with permission from  “Gasoline Tanks,” http://www.figurethis.org/challenges/c24/challenge.htm and Figure This! copyright 2004 by the National Council of Teachers of Mathematics.  All Rights Reserved.)


Through the following exploration activities, your students will have the opportunity to: 
· Apply their understanding and knowledge of unit ratios using real life data.
· Apply proportional reasoning using real life information.
· Use and develop their receptive language skills to understand and unpack the mathematical problems.
· Use and develop their language production skills to express their understanding of proportions.

Materials:
Sentence frames
Designing a Fuel-Efficient Car Handout


Activity #1: Designing a fuel-efficient car
This activity provides students with more opportunities to review the material presented in the previous lessons, while continuing to practice their academic language production skills.

Directions:
1. Direct students to the Designing Fuel-Efficient Car handout (see 6th grade Lesson #4_Fuel-Efficient Car). 


2. Ask students to work in pairs to solve the problem, and to answer the questions presented in the handout. Be sure to guide the students as they set up their proportions, and as they use their academic language to express their thinking. 

Suppose you wanted to design a car that could travel 600 miles on one tank of gas. What are some possible values for:
· Highway mileage (mpg)?
· Tank capacity?
· What is the rate of mpg for your car?






3. Display and read aloud the following sentence frames to students. Provide a model of how to use each frame with a familiar topic such as the data from the previous lesson. Tell students to use the following sentence frames to answer the question. Only use the frames that match the level of English proficiency of students in your class (B=Beg., EI= Early Int., I=Int., A=Adv.)
· B: write the rate in numerical form
· B/EI: The _____ has a rate of ____ per _____ .
· I: The______ has a rate of ______ per _______ which means that _______.
· A: Because the _____ has a rate of _____ per ______ ,  it  ________.
· A: The _____ has a rate of _____ per ______ ; therefore, ___________.

4. Encourage students to set up a chart with different guesses for mpg and tank capacity to help them set up their proportions. Examples:
	Highway Mileage
(mpg)
	Tank Capacity
(gal.)
	Distance (miles)

	Guess: 45
	x
	600







Or,
	Highway Mileage
(mpg)
	Tank Capacity
(gal.)
	Distance (miles)

	x
	Guess: 10 
	600









5. Be sure to have your students record their answers on their handout and share out their answers. Recording your students’ answers can be helpful in providing language structures and models for students to use in future lessons.



DESIGNING FUEL-EFFICIENT CAR HANDOUT

Suppose you wanted to design a car that could travel 600 miles on one tank of gas. 

What are some possible values for:
1. Highway mileage (mpg)?
2. Tank capacity?



Use the following charts to help you set up proportions and answer the questions:

	Highway Mileage
(mpg)
	Tank Capacity
(gal.)
	Distance (miles)

	Guess: 45
	x
	600


Or,

	Highway Mileage
(mpg)
	Tank Capacity
(gal.)
	Distance (miles)

	x
	Guess: 10 
	600





HO_6th grade_Lesson #4_Designing Fuel-Efficient Car

Activity #2: Budgeting for gas: An extension to challenge students 
We suggest moving on to this activity if your students are comfortable enough with the material reviewed thus far. This activity challenges students by adding different variables to their proportional reasoning.

Directions:
1. Ask students to work in pairs on the following problem. Be sure to guide the students as they set up their proportions, and as they use their academic language to express their thinking. 
2. Display and read aloud the following sentence frames to students. Provide a model of how to use each frame with a familiar topic such as the data from the previous lesson. Tell students to use the following sentence frames to answer the question. Frames are only provided for students at the beginning and intermediate levels of English proficiency. Students at the advanced proficiency level should be able to respond independently or with the frames taught prior to this lesson.
· B: I will need to buy gas on __________ (list days of the week prior to beginning activity to support students).  I can go _______ miles with a full tank of gas.
· I: I figured out that I will need to buy gas on ______ because ________.
		
	Suppose that you drive a Honda Insight. You drive 5 days per week to work. Your drive includes 80 highway miles and 10 city miles, each way. If you start the week with a full tank, on what day will you need to buy gas?

2012 Honda Insight (Hybrid)
Source: http://www.fueleconomy.gov

Miles per Gallon (mpg)
Combined: 42 
City: 41
Highway: 44
Tank size: 10.6 gallons




3. Be sure to have your students share out their answers. Recording your students’ answers can be helpful in providing language structures and models for students to use in future lessons.





Lesson 5: Cooking for a party

Lesson Content
· Lesson Introduction: Pizza for all!
· Pizza for all handout
· Lesson Exploration: Cookies for all!
· Cookies for all handout
· Final Assessment: Culminating Task
· Final Assessment Handout

Goals
a. Language goals
a. Students will provide examples orally and in writing to explain what ratios are and how we apply them in real life. 
b. Students will consider examples provided and provide written and verbal rationale  fro determining if the examples do or do not illustrate ratios.
b. Content goals
a. Use rates to compare two quantities measured in two different units
b. Understand that “a unit rate is a comparison of two quantities where one of the quantities is 1. It describes how many units of one quantity corresponds to one unit of a second quantity.” (pg. 55, Whitman, C. (2011). It’s all connected: The power of proportional reasoning to understand mathematics concepts. Math Solutions: Sausalito, CA).
c. Use unit rates to set up proportions.
d. Set up and solve proportions.
e. Support the mathematical reasoning and academic language needed to complete the Final Assessment.
Explicit language supports
These supports are embedded throughout the lesson to support ELLs as they use academic language, both receptively and expressively, during the lesson. Specific instructions for use are provided as necessary.

a. Visuals
b. Tapping prior knowledge
c. Sentence Frames
d. Partner talk
e. Problems in familiar contexts
f. Nonverbal responses such as circling, underlining, illustrations, etc.
g. Rephrasing or using synonyms for challenging language

Lesson Introduction: Pizza for all! 
(Adapted from “Cookie Recipe” in Whitman, C. (2011). It’s all connected: The power of proportional reasoning to understand mathematics concepts. Math Solutions: Sausalito, CA)

Materials: 
· Handout “Pizza for All”
· Sentence frames
· Visuals for pizza sizes, ingredients for chocolate chip cookies

This introductory activity is designed to review the concept of unit ratios and proportions, and to expand students’ experiences with proportional reasoning through real life examples and scenarios. This activity will review the concepts and language demands explored in the previous lessons.

Directions: 
1. Direct students to the Pizza-for-All’s handout (see HO_6th grade_Lesson #5_Pizza for All). 
2. Ask students to respond to the following questions. Have students work in pairs. 
a. If 1 large pizza can feed 4 people, how many pizzas would be needed to feed 8 people?
b. If 1 medium pizza can feed 3 people, how many pizzas would be needed to feed 12 people?
c. If 1 small pizza feeds 2 people, how many pizzas would feed 11 people?

3. Provide the following questions to support their thinking (little to no linguistic support explicitly provided except for the Beg/Early Int students):
a. What information do you have?
b. What information do you need?
c. How can you find out the number of pizzas needed?
4. Have students use the following sentence frames to explain their mathematical thinking and to solve each of the three problems. Display and model how to use the frame if needed.
· The ____ pizza has a ratio of ____ to _____ which means we would need ______ 	pizzas for _____ people.



PIZZA FOR ALL /HANDOUT

You are thinking of inviting your friends over to your house for pizza. You are not sure yet how many people will come to your house. But just in case, you have decided to use math to answer the following questions. Solving these problems will help you plan for when you have to order the pizza.

1. If 1 large pizza feeds 4 people, how many pizzas would feed 8 people?




2. If 1 medium pizza feeds 3 people, how many pizzas would feed 12 people?




3. If 1 small pizza feeds 2 people, how many pizzas would feed 11 people?






Use the following questions to help you solve problems 1-3:
a. What information do you have?
b. What information do you need?
c. How can you find out the number of pizzas needed?
HO_6th grade_Lesson #5_Pizza for All

Lesson Exploration: Cookies for all! 
(Adapted from “Cookie Recipe” in Whitman, C. (2011). It’s all connected: The power of proportional reasoning to understand mathematics concepts. Math Solutions: Sausalito, CA)

Through the following exploration activity, your students will have the opportunity to: 
· Apply their understanding and knowledge of unit ratios using real life contexts.
· Apply proportional reasoning using real life contexts.
· Use and develop their receptive language skills to understand and unpack the mathematical problems.
· Use and develop their language production skills to express their understanding of proportions.
· Support and enrich their understanding of ratios and proportional reasoning to prepare them to tackle the Final Assessment.

1. Direct students to the Cookies for All handout (see 6th grade_Lesson #5_Cookies for All). Tell students to solve the problems about using a recipe to make cookies. Have students work in pairs. Provide the following questions to support their thinking:
a. What information do you have?
b. What information do you need?
c. How can you find out missing information?

2. Word problems can be especially tricky for English learners, so be sure to assist students in understanding the question (i.e., how can she adjust the recipe?; how many of each ingredient?; making cookies for a fundraising event).

3. It might be a good idea to review units of measurement as you see fit (e.g. 1 dozen=12 units, etc.)


4. Be sure to guide the students as they set up their proportions, and as they use their academic language to express their thinking. 

5. Encourage students to set up a table to record their data. This might be a helpful strategy as students work out the proportions for each recipe modification. 

6. Display and model each sentence frame one at a time as needed. Use only the frames that match the level of English proficiency of your students (B=Beg., EI=Early Int., I=Int., A=Adv.). Have students use the following sentence frames to explain their mathematical thinking: Be sure to have your students record their work on the handout and share out their answers. Recording your students’ answers can be helpful in providing language structures and models for students to use in their Final Assessment.
Frames: 
· B: Write the ratio in numerical form
· B/EI: The ratio of ____ to _____is ______. They need ______________.
· I: The ratio of ______ to _______is____ which means that _______.
· A: Because the ratio of _____ to ______ is ________ ,  it  ________.
· A: The _____ ratio of _____ to ______is _____ ; therefore, ___________.


COOKIES FOR ALL / HANDOUT

	This is Fernando’s grandmother’s chocolate cookie recipe: 

Abuelita’s Chocolate Cookie Recipe
Ingredients
4 packages chocolate cake mix
2 eggs
2 cups vegetable oil
12 ounces semi-sweet chocolate chips
(Makes 24 cookies)


	1. Fernando wants to try his grandmother’s chocolate cookie recipe but he only needs to make 12 cookies. How much of each ingredient does he need? Show and explain your work.





	2. Kim wants to try making the cookies for a fundraising event at her school. She needs to make 5 dozen cookies. How can she adjust the recipe? Show and explain your work.




	3. Kim’s cookies were a success! So now she plans to make them for a family party. There will be 180 people at the party. She wants to make 2 cookies per person. How should she adjust the recipe? Show and explain your work.




	4. Kim decides that adding pecans would make the cookies even better. She decided that Abuelita’s recipe needed one cup of chopped pecans. How many cups of chopped pecans will she need to make the cookies for the family party?




	5. Kim found pecans that cost $6.00 per pound. There are 4 cups of pecans in 1 pound. How much will Kim spend to add pecans to the cookies for the family party?





Final Assessment: Culminating Task

Materials:
Handout “Final Assessment”


The culminating task for this bundle consists of problems that address the math concepts learned and reviewed throughout the unit, as well as the language skills that students developed as they went through each lesson and activity.

Depending on how you want to structure this task, you can have your students work individually, in pair, or in small groups.

To answer the questions posed by the problems in this culminating task, ask your students to use the appropriate sentence frames provided throughout the unit. You may want to have those posted for students to access as needed or may want to see what language they have acquired about ratios and proportional reasoning without the use of the frames.

Directions:
1. Direct your students to the Final Assessment handout (see HO_6th grade_Lesson #5_Final Assessment). 
2. Remind your students of some of the guiding questions they can think about as they apply their mathematical reasoning to solve the problems. 
 


FINAL ASSESSMENT HANDOUT
PART I
Your older sister Margarita is graduating from college. Your family is throwing a big party to celebrate her graduation. Since you are very good at math, your family is asking you to do the calculations for the food. Your family’s budget for the food for the party is $500. Your mother told that you can keep whatever is left over after all the expenses. So, you want to save as much money as possible.

Here is the information you need to make the party a success:

Menu
Pizza
Sparkling Cider
Chocolate chip cookies (you decided to make Abuelita’s recipe from your friend Fernando’s grandmother)

Guests and Quantities
Number of people attending: 80
Pizza slices per person: 3
Cookies per person: 2
Cups of Sparkling Cider per person: 2

-What information do you have?
-What information do you need?
-What kind of math do you think you need to do to help you solve the problem?

Shopping for Pizzas
Amore Pizza has the following deals:
1 medium pizza (9 slices per pizza) for $12.99 

Gondola Pizza has the following deals:
1 small pizza (6 slices per pizza) for $8.75 

-What information do you have?
-What information do you need?
-What kind of math do you think you need to do to help you solve the problem?

Questions:
-What is the best deal? Where should you buy your pizzas?
-How many pizzas do you need to order?
-How much will you spend on pizzas?



Shopping for Sparkling Cider
The Corner Store has the following deal:
2 liters of Sparkling Cider at $4.00 

Oliver’s Grocery Store has the following deal:
1.5 liters of Sparkling Cider at $3.50

-What information do you have?
-What information do you need?
-What kind of math do you think you need to do to help you solve the problem?

Questions:
-What is the best deal? Where should you buy the Sparkling Cider?
-How many liters of Sparkling Cider do you need to buy?
-How much will you spend on Sparkling Cider?

Shopping for Chocolate Cake Mix (for Chocolate Chip Cookie Recipe)
Margarita’s best friend Alejandra is donating all the ingredients for the Chocolate Chip Cookie recipes, except for the Chocolate Cake Mix.

The Corner Store has the following deal on Chocolate Cake Mix:
10 packages for $4.00

Oliver’s Grocery Store has the following deal:
6 packages for $3

-What information do you have?
-What information do you need?
-What kind of math do you think you need to do to help you solve the problem?

Questions:
-What is the best deal? Where should you buy the Chocolate Cake mix?
-How many packages of Chocolate Cake Mix will you need to buy?
-How much will you spend on Chocolate Cake Mix?

Total Expenses
Add up all your expenses
Pizza
Sparkling Cider
Chocolate Cake Mix

-Did you stay within your budget? Why? Why not?




Baking the Cookies
The party is at noon. You want to make the cookies on the morning of the party. You make 1 dozen cookies in 30 minutes. 


-What information do you have?
-What information do you need?
-What kind of math do you think you need to do to help you solve the problem?

Questions:
-How many dozen cookies do you need to make?
-At what time do you have to start making the cookies?
-Will you finish on time?





PART II
[bookmark: _GoBack]Your Uncle Joel wants to give your sister Margarita a cash card so that she can pay for gas when she drives home from college during the semester breaks. He also wants for the card to pay for gas when she returns to her college after the semester breaks. Her college is 90 miles away. ½ of the miles are driven on the city, and ½ on the highway. Her college has 2 semester breaks.

Margarita’s car has the following mileage information:
Tank capacity: 11.4 gallons
Miles per gallon (City): 30
Miles per gallon (Highway): 40
Gas price per gallon: $4.30

-What information do you have?
-What information do you need?
-What kind of math do you think you need to do to help you solve the problem?

Question: How much should Uncle Joe spend on a cash card for gas?
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