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Common Core State Standards 

 

The intent of this instructional sequence is to teach ratio and rates for understanding and in 

a manner consistent with the Common Core State Standards. Teaching in a standards-based 

environment means not only attending to the content but also the eight mathematical 

practices outlines in the Standards: 

 

1. Make sense of problems and persevere in solving them 

2. Reason abstractly and quantitatively 

3. Construct viable arguments and critique the reasoning of others 

4. Model with mathematics 

5. Use appropriate tools strategically 

6. Attend to precision 

7. Look for and make use of structure 

8. Look for and express regularity in repeated reasoning 

Classroom environment. To accomplish these practices with this instructional sequence 

it is important to establish a classroom environment in which students feel obligated to explain 

their reasoning, ask questions when they do not understand, critique and understand the 

reasoning of others, and use mistakes as sites for learning opportunities. It is also imperative 

that the teacher poses problems and encourages students to persevere in solving them. The 

role of the teacher in this environment is to listen to students as the work on problems, 

encourage them to persevere when stuck, and orchestrate productive whole class discussions 

in which the mathematical ideas of the sequence become public for debate. The teacher does 

not tell students how to solve the problems, but rather encourages them to work either 

independently or with each other until they have some type of solution, whether right or 

wrong. 

Modeling mathematics. The instructional sequence was designed so that students are 

introduced to negative numbers within the realistic context of finance. Throughout the 

sequence, the tasks and their wording change to encourage students to create their own 

models for reasoning about integers. The problems are sequenced to help students move from 

the concrete, realistic context of working with net worth, debts and assets toward the more 

quantitative, abstract, symbolic operations. The tasks encourage students to observe patterns 

and structures to curtail their thinking into more efficient operations. A vertical number line is 

presented as a tool for students to use throughout the sequence as a means of organizing and 

modeling their integer work. 



3 
 

Classroom Organization. Typically the class period is organized in a Launch, Explore, 

Discussion (LED) cycle or several cycles. The teacher begins the class period by launching the 

task for the day, typically taking less than five minutes.  

The launch may consist of a bellwork, followed by the teacher reminding students of their 

discussion yesterday and ending with introducing the problem(s) for the day. 

There are minutes set aside for student exploration, typically 5-20 minutes depending on 

the problem. We have found it helpful to allow for a few minutes of independent think-time 

followed by partner conversation, but any arrangement is fine. During explore time, the 

teacher’s role is NOT to help students who are stuck find an answer. In fact, if students do not 

have a way the teacher should encourage them to work with a partner. The teacher’s main role 

during explore time IS to collect data on the way students are solving the problem so that she 

can know how to lead the follow up discussion. 

The class debriefs their work in a whole class discussion led by the teacher. Because the 

teacher has collected data on student reasoning, she knows who she will call on to present and 

in what order. Often times, the discussion session begins with the teacher listing all the 

different answers students have constructed to a problem on the board. She can then ask 

students to decide which answer or answers they believe are correct and then have the authors 

of those answers defend them. During this conversation the teacher is making sure that 

students are attempting to understand their classmate’s arguments, ask questions when they 

do not understand, critique the solution, determine whether they have a different way, and 

contribute when they have a more sophisticated or efficient method.  

There are other formats that can be just as effective as the LED cycle and teachers must 

decide which teaching formats have been effective in their own practice.
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Big Ideas for the Instructional Sequence 

 

Big idea 
 

Tools/imagery Possible Topics of 
Discourse 

Activity Pages 

Linking composite units Connecting Pictures of 
aliens to food bars  

If the rule is 1 food bar feeds 3 
aliens, the rule can’t be broken if 

we add more food bars 

Page 1 

Iterating linked composites Informal symbolizing (e.g., 
tables, two columns of 

numbers, pictures of aliens 
and food bars) 

How students keep track of two 
quantities while making them 

bigger 

Pages 2-4 

 Ratio table Keeping track of two linked 
quantities while they grow 

additively 

Pages 3-4 

Additive versus multiplicative 
reasoning 

Fold back to pictures; 
Shortened ratio table 

Adding or multiplying to build up Page 5 

Structuring ratios 
multiplicatively 

Shortened ratio tables 
through multiplication and 
division with scale factors 

Efficient ways of curtailing long 
ratio tables 

What does the horizontal scale 
factor represent? 

What does the vertical scale 
factor represent? 

Pages 3-7 

Creating equivalent ratios Ratio tables with missing 
values; 

Traditional proportion 
representation (two ratios 
separated with equal sign) 

Adding versus multiplying; 
Meanings of scale factors; 

What do decimal scale factors 
mean? 

Pages 8-10 
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Changing Contexts 

Big idea 
 

Tools/imagery Possible Topics of 
Discourse 

Activity Pages 

 Ratio tables Adding versus multiplying; 
horizontal and vertical 

scale factors 

Pages 11-12 and Pages 
15-17 

Analyzing equivalent ratios “fraction” imagery Reducing ratios; 
Vertical and horizontal 

scale factors 

Page 11 (bottom) and 
Page 14 (top) 

Comparing ratios Ratio table 
No ratio tables, but can 
use arrow notations 

Finding common 
numerators or 

denominators; size of the 
scale factors; unit ratios 

Pages 18-23 

Comparing rates Ratio table; arrow notation; 
standard proportion notation 

Difference between a ratio 
and rate; unit rates; 

common denominator and 
numerators 

Pages 24-27 

 
 

The launch of the instructional sequence is very important. While the first page is trivial for students to solve, 

it is critical to spend a few minutes discussing the meaning of students’ symbolizing here. Watch for students to 

draw lines from one foodbar to a collection of aliens. According to Battista and vanEmeron (XXXX), linking two 

composite units together is part of the foundation of understanding ratios and rates conceptually. Iterating 

composite units is a conceptual idea that is built during elementary school. For example, understanding 7 x 5 

conceptually means that a student can mentally iterate 5, seven times. If a student can reason that way, they 

have iterated (put together) a composite unit of 5, seven times. To iterate linked composite units, Battista and 
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vanEmeron argue that a student has to mentally iterate not just one composite unit, but two composite units 

that are linked multiplicatively. In other words, understanding that the ratio 2/3 is equivalent to 10/15 means 

that students can iterate a composite unit of 2, five times AND 3 five times. The link is critical and takes on new 

meaning for students as they wrestle with the different types of instructional activities. For instance, it is fairly 

easy for students to argue that if 2 food bars can feed 3 aliens, then 10 food bars can feed 15 aliens.  

 

Students may add 2 five times and add 3 five times, add 8 to 3 to get 11 aliens because they added 8 to 2 to 

get ten, or say 2 x 5 and 3 x 5 to get the ratio 10/15. The student that solves it the first way is explicitly showing 

that they can iterate two composites (2 and 3) the SAME number of times, five. The 2 and the 3 are linked 

together so that however many times you add the 2 to itself, you must do the same to the 3.  

 

The student who solves it the second way is not iterating linked composites, they are merely using additive 

reasoning. The link for these students is additive, what you add to the 2, you must add to the 3.  

 

The third way of reasoning builds of the first way in that the link between the two composites are more 

explicitly multiplicative; if you have five groups of two, you must also create five groups of three.  

 

The most sophisticated link that students can form is when the two composties are linked multiplicatively. In 

other words, the equivalence class of ratios has the characteristic that all denominators are 1.5 times as big as 

the numerator of the ratio. For example, 3 is 1.5 times as big as 2, and so is the case for 10 and 15. Constructing 

the idea that this is true for all equivalent ratios is fundamental to the concept of ratios and rates. In addition, 

knowing that this multiplier (1.5) is also the unit rate or the constant of proportionality is important. 
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 The instructional sequence presents problems so that through student solutions and careful guidance, 

many students can come to understand ratios and rates in this multiplicatively linked way. The teacher’s manual 

has a column that describes the students’ solutions we have seen when enacting each page (right side). At the 

bottom of the page, we have described the big idea or lesson objectives along with the rationale for the problems 

on the page and some notes to the teacher that can help with guidance during the LED cycles.
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LAUNCH 

NOTES: 

Alien Dream 

Begin the unit by telling a story about a scary dream you had last night. The story can resemble 

the one below or be completely different. 

 In your dream, a noise awoke you from your sleep and you ventured into the kitchen to 

investigate the source of that noise. You saw a swarm of aliens eating your food. They saw you 

and started chanting, “more bread, more bread.” You only had one bread loaf which wasn’t 

enough to feed the aliens, so they attacked you. You woke up with a new math lesson in mind! 
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Anticipated Student Thinking:  

NUMBER ONE 

 Some students will say not 
enough food. Draw line from 
one food bar to 3 aliens but the 
last 3 do not have a food bar. 

 Some will circle the entire 
collection of 3 aliens and 1 food 
bar 

NUMBER TWO 

 There is more than enough 
food because they draw a line 
from 3 aliens to 1 food bar until 
all aliens are used up 

 Some will circle the aliens/food 
bar collection 

 Some might say that you could 
feed 3 more aliens if you had 
another food bar 

NUMBER THREE 

 Many students will say that 
there are 5 food bars needed 
because they circle groups of 3 
aliens, 

 They draw a food bar and link it 
to 3 aliens as many times as 
they can (5 times) 
 

Big Mathematical Idea(s):  The idea of this page is to encourage students to link two composites together. 

Rationale:  It is an easy page for students so it should only take a couple of minutes as a beginning page. Make sure to highlight the 

links that students form between a food bar and a composite of aliens, either verbally or with symbols. 

Teacher Notes:  

LAUNCH: Let students know that that one food bar can feed 3 aliens comfortably. However, if the aliens are not fed adequately, there 

may be an intergalactic war. You need to ensure that this does not happen. Write some proof on your paper to show that there is 

enough food or there is more needed. 

EXPLORE: About 2-5 minutes  

DISCUSSION: The discussion should focus on the link between 3 and 1. Call on students who have drawn some type of symbol that 

illustrates the link. Ask students explicitly what that line stands for and hopefully they will explain that for every 3 aliens, there is one 

food bar.  

As a follow up question to number 3, you might ask the class what would happen if one more alien were added. Some might say that 

you would need another food bar, some might say you would only need part of a food bar, some might say 1/3 food bar. Encourage 

that 3-1 link. 
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Anticipated Student Thinking:  

NUMBER ONE 

 36 divided by 12=3 

 Draw 12 food bars with 3 aliens 
next to each 

 Makes a table 1, 3; 2, 6; 3, 9; 4, 
12; 5, 15 etc. 

NUMBER TWO 

 Some might relate this one to 
number one and double 12, so 
double 36.  

 72 divided by 24 is 3 

 Some might add 12 to 12 to get 
24 and add 12 to 36 to get 48 

 Some might draw 24 food bars 
and 72 aliens. 

 Make a table again with every 
value in it 

 Continue the picture or table 
from number one 

NUMBER 3 

 18 divided by 6 is 3 

 Divide 24 in number 2 by 4, so 
divide 72 by 4 to get 18 

 Draw or make a new table 

 Look at their table from #1 or 
#2 

NUMBER 4 

 39 divided by 3 is 13 

 Draws 39 aliens and circles 3 at 
a time 

 Makes a table and stops at 13 

Big Mathematical Idea(s):  The idea of this page is to encourage students to link two composites together and to begin to organize 

these links when there are large quantities involved. 

Rationale: Students need to find a way to organize the links as they increase in size. A ratio table should be introduced from students’ 

work on this page.  

LAUNCH: As students to write something down to show how they solved each problem. They need to make sure they feed the aliens 

appropriately so the intergalactic war does not start. 

EXPLORE: 10 minutes 

DISCUSSION: Sequence the solutions by having a student who did the division strategy first. The  student likely will not be able to 

explain why they divided. Move to the students who drew the  picture, table second, additive reasoning (incorrect) next.  Ask students 

what is common and different about the picture and table strategy. They will likely say that they both take a long time to create but 

the table is quicker. In fact, name the table method as a ratio table and acknowledge that it is quicker than drawing pictures but that it 

represents the picture in a more organized way. Do not play up the division strategy today. Let students know that they can use ratio 

tables or pictures to justify their thinking on future problems since those are the ones that seem to make sense to most students. 
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Anticipated Student Thinking:  

NUMBER ONE: 

 Students might construct a 
ratio table and multiply 5 aliens 
by 6 to get 30 aliens and 1 by 6 
to get 6 foodbars 

 Some might create a long ratio 
table 1, 5; 2, 10; 3, 15 etc. 

 Some might say 30 divided by 5 
is 6 

NUMBER TWO:  

 Some might look in their long 
ratio table from number 1 to 
get 25. 

 Others might create an entirely 
new long table 

 Some might create a short table 
multiplying 1 x 5 and 5 x 5 

 Some might look at their short 
table from above and go back 1 
food bar and 5 aliens 

NUMBER THREE: 

 Long table versus a short table 
for 14 food bars 

 Some might use answer for 
number one 6 food bars for 30 
aliens, so 12 food bars for 60 
aliens, then add up to 70 aliens 

NUMBER FOUR: 

 Might start with number one 
and add one more food bar 

 Short or long table 
 

Big Mathematical Idea(s):  Begin to reason with short or long ratio table; constructing a build up strategy versus an abbreviated 

strategy 

Rationale:  Students should begin to use a table to organize their thinking 

Teacher Notes:  

LAUNCH: Begin with a warm up…show a long table with the rule 1 food bar feeds 4 aliens, how many aliens to feed 44 aliens? Show a 

ratio table with 1 and 4 in it and ask students if anyone can go straight to the 44 aliens without having to write all the stops in between. 

They don’t have to do it, but see if anyone can. Have a discussion about what the x11 means. It is more than the number you multiply 

by…it is 11 sets of 1 food bar and 11 sets of 4 aliens. Have students use a picture to explain it. 

Launch this page and suggest that students use either a short or long ratio table but they should be prepared to explain their thinking. 

EXPLORE: about 10 minutes 

DISCUSSION: Begin with number one and ask students who drew a picture, drew a long ratio table, and a short ratio table to show 

their thinking at the board. Ask students to compare the ways. Which one is shorter? What does the x# mean in the short ratio table? 

Teacher should facilitate a horizontal scale factor as groups of food bars and groups of aliens. If anyone constructs an additive strategy, 

have them present it as a contrast. 
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Anticipated Student Thinking:  

NUMBER ONE:  

 Some students will circle one 
food bar and 2 aliens; so 10 
food bars will feed 20 aliens 

 Some will put it in a ratio table 
and make a long one to find 
that it is true 

 Others will make a short table 

 Some will still be making a 
drawing 

NUMBER TWO: 

 Students will put 12 food bars 
in a ratio table and try to get as 
close to 22 as possible. They 
will see they can’t. 

 Others will find the “unit rate” 
as 1 for 2 and say that you’d 
need 11 food bars only 

NUMBER THREE: 

 Short or long ratio table; either 
going to unit rate 28 or long 
table 

 Some will say 14 divided by 2 
times 14 

NUMBER FOUR: 

 Short or long table; some unit 
rates, some not 

NUMBER FIVE: 

 Short or long tables with unit 
rate or not 

Big Mathematical Idea(s):  using non-unit rates to create equivalent ratios; what does a unit rate mean; usefulness of unit rate 

Rationale:  students might begin to construct unit rate as a mathematical object that can be useful for determining a number of 

equivalent ratios; students get more facile with short ratio tables 

Teacher Notes:  

LAUNCH: Bellwork: show a long table that starts at 1/2; 2/4; 3/6; 4/8; 5/10; 6/12. Ask students to predict how many aliens will be fed 

by 10 food bars; students might continue the long table; some might notice a vertical relationship between the food bars and aliens 

(there’s always twice as many aliens as food bars), so  

EXPLORE: about ten minutes 

DISCUSSION: pictures, long tables, short tables, tables that go to the unit rate (in that order), have a discussion about unit rate and why 

it was a good one to go to for these problems. Highlight the unit rate strategy as a useful one and if it feels right, name it “Stephanie’s” 

unit rate or whoever introduced it. Naming it after a person gives ownership and will be remembered more. 
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Anticipated Student Thinking:  

Almost all students will choose Sarah, 
Sampson and Steve because each of 
them gets 36 as the answer. However, 
they may not know why Sally’s does not 
work and why Steve’s DOES work. 
 
 

Big Mathematical Idea(s):  Additive versus multiplicative reasoning/proportional reasoning 

Rationale:  Students need to analyze the strategies that are correct and incorrect. Also, this is a chance to explore what the scale 

factors in Steve and Sarah’s stands for (aliens always 1.5 times greater than foodbars; unit rate versus 13 groups of aliens). Why can’t 

you add by the same amount? 

Teacher Notes:  

LAUNCH: Let students know that one of your classes last year solved the problem in four different ways. Which one or ones do they 

agree with and be prepared to defend the choice. 

EXPLORE: 5 minutes 

DISCUSSION: Who agrees with Sarah, Sally, Steve, Sampson? What are your rationales? What does Sarah’s x13 stand for? Where does 

it show up in Sampson’s long table? Why can’t you just add 24 and 24? Didn’t your teacher tell you last year that whatever you do to 

the top you do to the bottom? What does the x1.5 stand for in Steve’s? Where does it show up in Sampson’s long table? Where does it 

show up in the picture rule? 
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Anticipated Student Thinking:  

NUMBER ONE: 

 Some students will make a 
short table starting with 2/5 
and multiply both by 3 to see 
that 6 will feed 15. 

 Some students will still draw 
out a long table 

 
NUMBER TWO: 

 Some students will argue that it 
cannot be done because you 
cannot feed half an alien 

 Some students will say 1 food 
bar will feed 2.5 aliens. 

 Some will be confused 
NUMBER THREE: 

 Some will make a short table 
either starting with 2/5 or 1/2.5 
and scale up to 20 food bars 

NUMBER FOUR: 

 Some will make a long rate 
table and go up to 35 aliens 

 Some might make a short table 
and scale up to 35 aliens, either 
starting with 2/5 or 1/2.5 to get 
14 food bars. 

 Some might accidentally go up 
to 35 food bars in a short table 

Big Mathematical Idea(s):  Using non-unit rates to create equivalent ratios; what does a unit rate mean; usefulness of unit rate 

Rationale:  In this case, the unit rate is a decimal and students will need to think about what that means. 

Teacher Notes:  

LAUNCH: same as usual 

EXPLORE: 10 minutes 

DISCUSSION: Ask if anyone had trouble answering question one and make sure they all agree with the answer. Begin discussion with 

number 2. Some students will argue that you cannot answer this one because it doesn’t make sense to feed a half alien. Other 

students might argue that you can have an alien “half full”. Praise this type of thinking and say that we will allow aliens to be partially 

full from now on.   

Finish the page by discussing students’ solutions that use the unit rate or not. If someone mixes up 35 food bars with aliens, reiterate 

that labels in the ratio table are very helpful for organizing work. 
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Anticipated Student Thinking:  

NUMBER ONE: 

 Students might draw a picture 
of 5 food packs and 5 sets of 3 
wumps/2 krumps to get 15 
wumps and 10 krumps 

 Some might draw a ratio table 
with three rows and either do a 
long or short table 

NUMBER TWO: 

 Same as above 

 Some students may notice that 
there are twice as many food 
packs in this question so the 
wumps and krumps will be 
doubled as well 

NUMBER THREE: 

 Same as above 

 Some might notice that the 
food packs keep going up by 5s, 
so the wumps will go up by 
another 15 and the krumps will 
go up by another 10 

NUMBER FOUR: 

 Short or long tables, pictures 

 Some might notice that the 
wumps are 7 times bigger and 
the krumps are 7 times bigger, 
so the food packs must be 7 
times bigger 

NUMBER FIVE: 

 Same as number four 
 

Big Mathematical Idea(s):  Linking 3 composite units 

Rationale:  This page is not necessary, but could be interesting if there is time. This page requires students to coordinate three units 

simultaneously which could expand their notion of a ratio/rate. Could be used as a challenge page or as homework. 

Teacher Notes:  

LAUNCH: A different galaxy introduces us to wumps and krumps aliens. In this case one food pack can feed 3 wumps and 2 krumps. 

Can you figure out the questions below? If you’d like to draw a picture or use a ratio table to show your thinking, please feel free. 

EXPLORE: 10-15 minutes 

DISCUSSION: Depending on how this paper is used, there may or may not be a discussion. If there is a discussion, focus on the 

multiplicative relationships and what the scale factors stand for in each problem. 
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Anticipated Student Thinking:  

NUMBER ONE:  

 Some might multiply x3 
vertically or divide by an 
appropriate scale factor 
horizontally 

 Some might give up because 
either the scale factor is a 
decimal or the resulting food 
bar or alien is a decimal 

 Some might use additive 
reasoning here 

NUMBER TWO: 

 Some might start from unit rate 
and scale up horizontally or 
vertically 

 Some might scale up from 2/6 
horizontally or vertically 

 Some might get 48 aliens 
reversed with 48 food bars 

NUMBER THREE: 

 Some might start with the unit 
ratio to get 3 food bars 

 Some might start from 2/6 and 
multiply either horizontal or 
vertically to get 3 

 Some might start with 2/6 and 
add 3 to each to get 5 food bars 

NUMBER FOUR: 

 Same as above 

 Some might take their answer 
from number 3 and triple it 

Big Mathematical Idea(s):  explore the meaning of a decimal scale factor; explore additive versus multiplicative reasoning again 

Rationale:  students should be fairly comfortable with solving alien problems. Introducing decimal scale factors might bring some of 

them back to additive reasoning 

Teacher Notes:  

LAUNCH: I decided to give you problems in table form now. See if you can figure out some of these tough ones. 

EXPLORE: 10-15 minutes  

DISCUSSION: Begin with problem one and discuss vertical and horizontal methods. Many students will suggest that the “rule” is 

missing but then others will counter that the rule can be found in the table…1 food bar can feed 3 aliens. Really dig in on the tables 

that have decimal scale factors. What do those mean? Which way is easier, horizontal or vertical? Sometimes one is easier to calculate 

than the other. Make sure you discuss number 5 to bring out the meaning of additive versus multiplicative again. Be careful…some 

students may have formed a very procedural understanding of this…”whatever you do to the top you do to the bottom, unless it is 

addition and subtraction”. If needed, go back to a simple ratio situation to explore this in a more conceptual way. 
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Anticipated Student Thinking:  

NUMBER ONE: 

 Horizontal scale factors  

 Vertical scale factors 

 Additive reasoning 
NUMBER TWO: 

 Use 3/5 to scale up horizontally 
to get 90 aliens 54 food bars 

 Use unit rate 
NUMBER THREE: 

 Most popular will be horizontal 
scale factors 

NUMBER FOUR: 

 Same as above 
NUMBER FIVE: 

 Same as above 

 Some might confuse 48 food 
bars with aliens 

Big Mathematical Idea(s):  determining the most useful scale factor (horizontal vs. vertical); additive reasoning 

Rationale:  students need more practice with decimal scale factors and determining which one will be easier (vertical or horizontal); 

help them become more flexible with choosing 

Teacher Notes:  

LAUNCH: same as before 

EXPLORE: 10-15 minutes 

DISCUSSION: highlight solutions that used easy scale factors rather than decimals 
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Anticipated Student Thinking:  

 

Big Mathematical Idea(s):  Assessment of how students understand the nature of the scale factors and the procedures they have used 

with ratio tables 

Rationale:  what sense do students have of their actions so far  

Teacher Notes:  

LAUNCH: 2 minutes…quiz or homework 

EXPLORE: 5-10 minutes 

DISCUSSION: No discussion. This is an assessment. You might come back to discuss this page if students show you that the discussion is 

needed. 

 



11 
 

 



12 
 

 

Anticipated Student Thinking:  

NUMBER ONE: 

 Not much diversity 
NUMBER TWO: 

 Either 5 x 6 because of 1 x 6 or 
25 divided by 5. 

NUMBER THREE: 

 Many students will use 
horizontal or vertical scale 
factors 

 Some students will get 
confused with the 8 coming 
first 

NUMBER FOUR: 

 Many students will “reduce” 
each ratio to the unit ratio and 
compare 

 Other students will see if the 
denominator is divisible by 8 or 
5. Those that are divisible by 
both are problematic 

 Other students will compare 
the numerator to the 
denominator and find a vertical 
scale factor (e.g., 2x8 is 16) 

Big Mathematical Idea(s):  reasoning about equivalent ratios in a new context 

Rationale:  can student reason proportionally in a new context? Compare equivalent ratios. Learn the terminology and conventions of 

ratios, the way they are worded as well as the way they are written. 

Teacher Notes:  

LAUNCH: Give each student a day care brochure provided. Ask them to look closely at General Requirements section and discuss what 

those numbers mean. We have been studying ratios in this class…any time we compare two amounts like food bars to aliens or infants 

to teachers, that is called a ratio. Add to word wall. Ask students what the ratio of teacher to student in your classroom is and write it 

on the board. Tell students that you want this next page will ask them questions about a fictional daycare called Tiny Tots. 

EXPLORE: 10-15 minutes 

DISCUSSION: Not much discussion on numbers 1 and 2. Some discussion might occur on 3 in terms of how to set up a ratio table and 

the way a ratio is written. Number four is the most interesting one, so have a variety of student thinking presented. No order 

necessary.  
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Anticipated Student Thinking:  

NUMBER ONE: 

 Horizontal or vertical scale 
factors 

 Add one for and 5 against 

 Add one for and 1 against 
 

 Horizontal or vertical scale 
factors 

 Correct/incorrect additive 
strategy 

 

 Same as above 
 

 Same as above 

 Some people might not notice 
the AGAINST part and 
miscalculate 

 
NUMBER TWO: 

 Same as above for all questions  

 From b to c, someone might 
add one more cup of sugar to 
get 9 and 2 more flour to get 18 

Big Mathematical Idea(s):  reasoning about equivalent ratios in a new context 

Rationale:  can student reason proportionally in a new context?  

Teacher Notes:  

LAUNCH: 1 minute 

EXPLORE: 10 minutes 

DISCUSSION: Have students present the each strategy listed above. Begin with additive strategy that is wrong. Move to the horizontal 

and vertical strategies last. Ensure that the last one in each section is discussed to make sure students notice the change in what is 

asked for.  
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Anticipated Student Thinking:  

NUMBER ONE: 

 Most likely use the horizontal 
scale factor 

 Some try the vertical SF 

 Some find the unit ratio of 
1/1.2 and scale up 

 

 Those who find the unit ratio 
scale up fairly easily 

 Other try the HSF or VSF but 
with difficulty because of the 
decimals 

 Others use an additive strategy 
incorrectly 

 

 Might use answer from b to 
scale up quickly 

 HSF and VSF or use of unit ratio 
 
NUMBER TWO: 

 Same as above 

Big Mathematical Idea(s):  creating equivalent ratios from beginning ratios that involve large numbers 

Rationale:  how will students deal with ratios that begin really large? Will they scale down appropriately with, sometimes, decimal 

scale factors or will they find the unit ratio first? 

Teacher Notes:  

LAUNCH: Survey was taken at LCMS (or whatever your school is named). Here are some of the results.  

EXPLORE: 10-15 minutes 

DISCUSSION: Discuss the first problem that has disagreement over the answers. Have students share various strategies and have them 

decide which strategies are both correct and easy. 
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Anticipated Student Thinking:  

NUMBER ONE: 

 Some might put ½ with 2/3 
because the numerator and 
denominator are 1 apart in 
each ratio 

 Some might reduce all ratios to 
lowest terms and see which 
ones match 

 Create a unit rate in each one 
and match 

 Find the VSF in each to see if 
they are the same 

 Some might put 6/9 and 9/12 in 
same table because the 
numerators are 3 apart from 
each other and so are the 
denominators 

 Some might make ratio tables 
to compare two at a time and 
find that either the SFs match 
or do not 

 
NUMBER TWO: 

 Some will pick Ann’s and some 
Alex’s 

Big Mathematical Idea(s):  Determining equivalent ratios; multiplicative versus additive reasoning with decimal scale factors  

Rationale:   

Teacher Notes:  

LAUNCH: 1 minute 

EXPLORE: 5-10 minutes 

DISCUSSION: For number one, it will be important to discuss students’ strategies. You might start the discussion with ½…which ones 

would show up in that table? Have students debate why 2/3 would not if anyone put that. If necessary, fall back on aliens and food 

bars picture to support students’ arguments. Go through the others highlighting the various strategies above. 

On number two, you might draw out T-shirts and dollars (3 shirts, 4 dollar bills) to support a discussion about what the SF versus 

additive number mean in that context. In Ann’s, students should argue that it means 1 shirt costs $1 but Alex’s means 1 shirt costs 

$1.33. Which is correct? A drawing might help with determining that solution. 
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Anticipated Student Thinking:  

 Some students will find the unit 
rate for each calculator type 
and reason from there on all 
questions 

 Some students might take half 
of 20 to get the price for 10, 
half for the price for 5 and then 
split that amount up by five to 
get each of 1-5. Same for 
graphing calculator. 

  

Big Mathematical Idea(s):  Finding missing values in a “proportion”. Although not introduced yet, students are reasoning proportional 

every time the find a missing value in a table because reasoning proportionally means to set two ratios equivalent.** 

Rationale:  Reasoning proportionally in different contexts. 

Teacher Notes:  

LAUNCH: 1-2 minutes 

EXPLORE: 15-20 minutes 

DISCUSSION: This page tends to be pretty easy for students so it can be used as an assessment/quiz or homework 

 

 

 

** This task was adapted from CMP2.  
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                             x5  x5 

Utensils           3      15 Utensils           3      15 

Plates              2      x  Plates              2      x 

                             x5  x5 

Anticipated Student Thinking:  

NUMBER ONE: 

 HSF or VSF 

 Drawings 
 
NUMBER TWO: 

 HSF 

 VSF easier 

 Drawings 
 
NUMBER THREE: 

 Same as number one 
 
NUMBER FOUR: 

 Some students do not notice 
that the 28 refers to students 
not girls or boys 

 Some students put ¾ in a table 
and then add up 3s and 4s until 
they get a column that totals 28 

 Some students say that the ¾ 
boy/girl ratio adds to 7 people 
total and might even draw a 
third row in the ratio table for 
total. Then they scale the 7 up 
by a HSF of x7 and scale each 
individual girl, boy up by 7 each 
 

Big Mathematical Idea(s):  reason proportionally, introduce the word and symbols of proportionality 

Rationale:  Practice situations 

Teacher Notes:  

LAUNCH: 2 minutes, challenge them on number 4 but don’t tell them what the challenge is 

EXPLORE: 10-15 minutes 

DISCUSSION: This is a good page to introduce typical proportional symbols and the definition. Problems 1-3 are very easy for students, so when 

discussing number 1, tell students that mathematicians like to make things easy, so instead of using a ratio table, (erase the line in between two ratios 

in the table) they put an equal sign in between [see example below] 

For number four highlight the students who total the students. Distinguish between a ratio and fraction (part/part vs. part/whole) 

** These tasks were adapted from a released FCAT test.  

 

 

= 
Erase vertical lines and 

some of horizontal line; 

put equal sign 
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Anticipated Student Thinking:  

NUMBER ONE 

 HSF or VSF  

 Might use a ratio table or a 
more traditional proportion set 
up 

 
NUMBER TWO 

 Some students draw an arrow 
from 8 cm to 16 cm and write 
x2; then draw arrow from 6 cm 
to ? and x2 to get 12 cm 

 Some students use the ratio 
table and use HSF typically 

 Some students might add 8 to 
the 6 cm. 

 
NUMBER THREE 

 Same as number 1 
 
NUMBER FOUR 

 Might make a ratio table with 
three rows, the last row 
containing the total of 10 
students and scale up each by 
25 

 Some will scale up by trial and 
error until they find the total of 
250 

Big Mathematical Idea(s):  solving missing proportions 

Rationale:   

Teacher Notes:  

LAUNCH: Give a bellwork in purely symbolic form (ex. 2/5 = x/15) 

EXPLORE: 10-15 minutes; challenge them with number 4 again 

DISCUSSION: have students show their work, especially highlighting the symbolic solutions. Since number two is an area type problem, 

students might revert to additive reasoning. Make sure this one discussed if this happens. The pictures are drawn proportionally so 

that when students say, “I multiplied both by 2” you can ask what the x2 stands for in this context. It means that two of the short sides 

create the short side of the larger picture and two of the long sides create the long side of the big picture. Students can show that on 

the board for students.  

Save #4 for last and compare strategies. 
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Anticipated Student Thinking:  

 Some students will compare 
two recipes at a time changing 
Kyle’s to 12/36 and choosing 
Kyle; they then compare Kyle to 
Michelle by changing each to a 
common numerator of 24 to 
choose Michelle 

 Some students will create 
common numerators for all 
three at one time (24) and 
choose largest number of red 
drops 

 Some students will create unit 
rates for each one (1/4, ½, 1/3) 
and choose Michelle. Others 
might choose ½ because it is 
the biggest number. 

 Some students will just draw an 
arrow from numerator to 
denominator and say x4, x2, 
and x3, so Michelle’s 

 Some students will find the 
difference between the 
numerator and denominator 
(24, 12, and 12) and decide 
Michelle for the wrong reason 

 Some might say that Michelle’s 
is the most because it has the 
most red drops (32) 

Big Mathematical Idea(s):  comparing non-equivalent ratios  

Rationale:  how will students change their ratios in order to determine which amount to choose? 

Teacher Notes:  

LAUNCH: 1 minute 

EXPLORE: 10-15 minutes 

DISCUSSION: Have students debate their choices. Do not highlight the difference method since it coincidentally creates the correct 

solution. Have the x4 solutions go last and question the students about what that number means. Acceptable explanations either focus 

on there are four times as many red drops than water so that is the most. Or they can relate it to the already presented unit ratio 

strategy. 
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Big Mathematical Idea(s):  comparing non-equivalent ratios  

Rationale:  how will students change their ratios in order to determine which amount to choose? 

Teacher Notes:  

LAUNCH: 1 minute 

EXPLORE: 10-15 minutes 

DISCUSSION: Have students debate their choices. Do not highlight the difference method since it coincidentally creates the correct 

solution. Have the x6 solutions go last and question the students about what that number means. Acceptable explanations either focus 

on there are four times as many red drops than water so that is the most. Or they can relate it to the already presented unit ratio 

strategy. 

Anticipated Student Thinking:  

Same strategies as last question. 
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Anticipated Student Thinking:  

Same as before except some may say 
there is a tie between A and B if they 
reason about the difference 
 
Some might say recipe B because it has 
the most pumpkin cups 

Big Mathematical Idea(s):  comparing non-equivalent ratios  

Rationale:  how will students change their ratios in order to determine which amount to choose? 

Teacher Notes:  

LAUNCH: 1 minute 

EXPLORE: 10-15 minutes 

DISCUSSION: Have students debate their choices. Highlight the difference method since recipe A and B have the same difference.  
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Anticipated Student Thinking:  

Same as before but some might say a tie 
between 1 and 4 because they are both 
1.6 scale factor  

Big Mathematical Idea(s):  comparing non-equivalent ratios  

Rationale:  how will students change their ratios in order to determine which amount to choose? 

Teacher Notes:  

LAUNCH: 1 minute 

EXPLORE: 10-15 minutes 

DISCUSSION: Have students debate their choices. Highlight the difference method since recipe 1, 2 and 3 have the same difference. 

Also, the one that has the most love power is the one with the smallest difference.  
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Anticipated Student Thinking:  

 Some students will find the unit 
ratio and choose the biggest 
number when really it is the 
smaller number this time when 
the 1 is in the numerator 

 Some will find the unit ratio 

 Some might pick based upon 
the differences 
 

 

Big Mathematical Idea(s):   

Rationale:   

Teacher Notes:  

LAUNCH:  

EXPLORE: 

DISCUSSION:  
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Anticipated Student Thinking:  

 

Big Mathematical Idea(s):   

Rationale:   

Teacher Notes:  

LAUNCH:  

EXPLORE: 

DISCUSSION:  
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Anticipated Student Thinking:  

 

Big Mathematical Idea(s):   

Rationale:   

Teacher Notes:  

LAUNCH:  

EXPLORE: 

DISCUSSION:  
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Anticipated Student Thinking:  

 

Big Mathematical Idea(s):   

Rationale:   

Teacher Notes:  

LAUNCH:  

EXPLORE: 

DISCUSSION:  
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Anticipated Student Thinking:  

 

Big Mathematical Idea(s):   

Rationale:   

Teacher Notes:  

LAUNCH:  

EXPLORE: 

DISCUSSION:  
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Anticipated Student Thinking:  

 

Big Mathematical Idea(s):   

Rationale:   

Teacher Notes:  

LAUNCH:  

EXPLORE: 

DISCUSSION:  
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Anticipated Student Thinking:  

 

Big Mathematical Idea(s):   

Rationale:   

Teacher Notes:  

LAUNCH:  

EXPLORE: 

DISCUSSION:  
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Anticipated Student Thinking:  

 

Big Mathematical Idea(s):   

Rationale:   

Teacher Notes:  

LAUNCH:  

EXPLORE: 

DISCUSSION:  
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Anticipated Student Thinking:  

Students will mark as many halves as 
they can (50%/$1500; 25%/$750; 
12.5%/$375, 6.25%/$187.25 etc.) 
(Challenge students to find others 
besides repeated halving) 
 
Some students might find 10% either by 
dividing 50% by 5 or by dividing 100% by 
10. 
 
Some students might use 50% and 25% 
to find 75% ($1500 + $750) 
 
Others might find 1% by dividing by 100. 
 
 

Big Mathematical Idea(s):  Reason proportionally with percentages and money.  

Rationale:  This is the introduction to percents as rates. The intent is to build off students’ reasoning with rates in the previous section to 

reason flexibly with percents. 

Teacher Notes:  

LAUNCH: This task can be launched in a variety of ways. Teachers can bring in real world examples of fundraising drives that utilize some type 

of fundraising gauge. Red Cross comes to mind or perhaps the school has recently run a fundraiser. Ask students if they have ever seen a 

gauge like this, where and what they mean. Show the picture of the C C Griffin gauge. Ask the class if C C Griffin has reached 50% of their goal 

and then how much money they would have earned. Almost all students will answer no; have students come up to explain their reasoning 

(expect some students to estimate ½ on the bar above and show that it is not quite half. Ask students how they figured out $1500. Many will 

say they cut it in half. What did students cut in half? How did they know to cut it in half? When students say that they knew to cut it in half 

because they needed half of 100% to get to 50%, the teacher should draw an arrow from 100% down to 50% with a ÷2 symbol on the arrow 

and the same÷2 arrow from $3000 to $1500 on the right side. Some students might remark that this reminds them of the ratio table. 

Capitalize on this contribution. 

EXPLORE: Tell students that they have already marked 50% on the class gauge. Challenge them to mark four more percents and find the 

money for them on their own gauge. 

DISCUSSION: Begin the discussion by having students show a variety of markings. Begin with a couple of correct ones, making sure to 

emphasize how the student knew what to divide by using arrows. You might also ask students what are some easy ones to find. They might 

suggest 10% is easy to find, 1% or 20%). The big idea that should arise in conversation here is the proportional moves from percents and 

money amounts (divide by 2 on both sides, e.g.). Also highlight flexible strategies if students use them (e.g., if I know 10% is $300, then I can 

find 90% by subtracting $300 from $3000).  
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Anticipated Student Thinking:  

Students may wish to use the gauge 
 
Question 1: 
Students may go from 100 to 1% ($50) 
and then scale up to 20% ($1000) 
 
Others may scale right down to 20% by 
dividing by 5s. 
 
Others may go to 10% and then to 20% 
 
Others may argue that 5000 is 50 times 
bigger than 100% so multiply 20% by 50 
to get $1000 (vertical scale factor). 
 
Question 2: 
 
Students might go straight to 60% with a 
scale factor of 1.666666666… 
 
Go to 1% or 10% and up by SF 60 or 6 
 
Vertical SF of 50 

Big Mathematical Idea(s):  Reason proportionally with percentages and money.  

Rationale:   

Teacher Notes:  

LAUNCH: lf a student remarked that the fundraising gauge was just like the ratio table, compliment them and let them know that the people 

who wrote this page had the same thought only they took the fundraising gauge and rotated it sideways to look like a ratio table. Use the 

table/gauge to answer each of the questions about the PTSA’s (Parent/Teacher/Student Association) fundraising activities. 

EXPLORE:  

DISCUSSION: Discussion should be a sharing of the flexible ways students find the percentages. Keep in mind that the ways that are selected 

should be relatively efficient methods.  
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Anticipated Student Thinking:  

Students may wish to use the gauge 
 
Questions 1 & 2: 
 
Various strategies that resemble the 
activity sheets previously.  
 
Answers: $1800 and 75% 
 
 
Question 3: 
 
Students may say that this cannot be 
done because there is more money than 
12,500. 
 
Other students may figure the amount 
out by scaling a variety of ways.  

Big Mathematical Idea(s):  Reason proportionally with percentages and money.  

Rationale:  This is the first page that has a percent increase. Students might have questions about number three, but do not discuss it with 

them until the whole class discussion. Let the students analyze their answers and give reasons why the percentage is higher than 100 and 

what that means. 

Teacher Notes:  

LAUNCH: Use the table/gauge to answer each of the questions about the Band’s fundraising activities. You might find the third question a bit 

challenging and I can’t wait to see what sense you make out of that one. 

EXPLORE:  

DISCUSSION: Discussions about 1 and 2 should be a sharing of the flexible ways students find the percentages. Keep in mind that the ways 

that are selected should be relatively efficient methods.  

Question 3 is the most critical on the page. It is the first introduction of percentages over 100. Ask students to share the answers they got and 

then focus the discussion on what that means. What does it mean that they raised 120%? Some students will argue that this means they 

raised 20% more than they expected. You can capitalize on this and call that the 20% an excess amount and that you will be studying these 

excesses in the next few pages. 
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Anticipated Student Thinking:  

Various strategies that resemble the 
activity sheets previously.  
 
Answers:  
 
Question 1: $200 
Question 2: $100 
Question 3: $600 
Question 4: $40 
Question 5: $440 
 
These problems are sequenced so that 
students do not need to use the ratio 
table but can use answers to some 
questions to find the answers to others. 
Some students will use a separate ratio 
table on all ( maybe not the first) and 
some will recognize that Q2 is half Q1; 
Q3 is 3x Q1; Q5 is $400 plus Q4. 

Big Mathematical Idea(s):  Reason proportionally with percentages and money.  

Rationale:  This page is presented without ratio tables on it to give students the flexibility to use the table symbolization or not.  

Teacher Notes:  

LAUNCH: Launch is very typical. Let students know that they can use a ratio table or gauge to solve these if they wish but to make sure they 

record their reasoning on their paper. 

EXPLORE:  

DISCUSSION: This can probably be a fast page for students to just read off answers and check for understanding. This page can be used as 

homework or as a formative assessment. If discussed in whole class, make sure you have students who related questions to each other to 

present as efficient strategies. You might draw students’ attention to Q 3 and 5 again. 
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Anticipated Student Thinking:  

Various strategies that resemble the 
activity sheets previously.  
 
Answers:  
 
Question 1: $6800 
Question 2: 12% 
Question 3: 130% 
Question 4: 200% 
Question 5: $9350 
 
 

Big Mathematical Idea(s):  Reason proportionally with percentages and money.  

Rationale:   

Teacher Notes:  

LAUNCH: Launch is very typical. Let students know that they can use a ratio table or gauge to solve these if they wish but to make sure they 

record their reasoning on their paper. 

EXPLORE:  

DISCUSSION: Discussion should focus on the strategies that students use to solve the tasks.  
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Anticipated Student Thinking:  

Question 1:  
Some might say that the percent 
decrease is $2000. 
 
Others may say 80% and others may say 
20%. 
 
Question 2:  
 
Some might say that the original goal 
was $109/$119 by subtracting/adding 5 
to $114. 
 
Others may say 5%. 
 
Others may have difficulty setting up the 
ratio table with 95% associated with 
$114 but those who do will get $120 as 
the original amount. 
 
Question 3:  
  
Note that there are two answers to this 
question. Students might confuse the 
excess money with the percent increase. 
The answers should be 40%. $800 
excess. 

Big Mathematical Idea(s):  Reason proportionally with percent increases and decreases.  

Rationale:   

Teacher Notes:  

LAUNCH: Launch is very typical. Let students know that they can use a ratio table or gauge to solve these if they wish but to make sure they 

record their reasoning on their paper. 

EXPLORE:  

DISCUSSION: Discussion should focus on the strategies that students use to solve the tasks as well as how students set up the ratio table to 

make sense of the situation. The teacher can support students’ reasoning by encouraging students to label the tops of the columns as original 

amount and new amount to distinguish between what was made before and what is new.  
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Anticipated Student Thinking:  

Question 1:  
 
Decimals might pose a challenge but the 
percent decrease is 20%. Students will 
use a variety of strategies as discussed 
on previous pages. 
 
 
Question 2:  
 
Same as above with a 40% increase. 

Big Mathematical Idea(s):  Reason proportionally with percent increases and decreases.  

Rationale:   

Teacher Notes:  

LAUNCH: Launch is very typical. Let students know that they can use a ratio table or gauge to solve these if they wish but to make sure they 

record their reasoning on their paper. 

EXPLORE:  

DISCUSSION: This page can be used as an assessment or in class. In an advanced class, it might be interesting to ask students why a quarter 

difference in the first problem was a 20% decrease and 20 cents in the second problem was 40% (twice as big, but less money).  
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Anticipated Student Thinking:  

Students may notice the absolute 
increase in money and argue that since 
Oscar had a $20,000 increase, he should 
be the highest increase, but it is really 
Abby with a  40% increase even though 
she only added $4000. 
 
Same could be argued for Ernie and 
Mahna Mahna.  
 
Some students will find the percent 
increase and decrease and argue that 
Snuffle had the biggest percent decrease 
with Abby the biggest percent increase. 

Big Mathematical Idea(s):  Reason proportionally with percent increases and decreases.  

Rationale:   

Teacher Notes:  

LAUNCH: Launch is very typical. Let students know that they can use a ratio table or gauge to solve these if they wish but to make sure they 

record their reasoning on their paper. 

EXPLORE:  

DISCUSSION: This discussion can be started by getting students’ answers on the board. Students might argue that the biggest increase is Oscar 

versus Abby. Students should present the arguments for their cases, focusing on the percent versus salary increase. The same can be said for 

the percent decrease. 
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Anticipated Student Thinking:  

The biggest difficulty students will have 
on these is deciding which percent goes 
with which money amount. 

Big Mathematical Idea(s):  Reason proportionally with sales price and discounts.  

Rationale:   

Teacher Notes:  

LAUNCH: Launch should include a realistic shopping scenario in order to get vocabulary words of discount percent, discount price, original 

price, original percent (always 100%), and sales percent, sales price. Let students know that they can use a ratio table or gauge to solve these 

if they wish but to make sure they record their reasoning on their paper. You might even suggest that they label their columns on ratio tables 

to keep track of which amount is which. 

EXPLORE:  

DISCUSSION: Have students present a variety of strategies, in particular those involving stating what each amount stands for in the table. The 

teacher should also support students by requesting these headings during explanations. 
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Anticipated Student Thinking:  

The biggest difficulty students will have 
on these is deciding which percent goes 
with which money amount. 
 
 

Big Mathematical Idea(s):  Reason proportionally with sales price and discounts.  

Rationale:   

Teacher Notes:  

LAUNCH: Launch should include a discussion of what number would stand for 100% in these kinds of problems. Students should know that 

they can use a ratio table or gauge to solve these if they wish but to make sure they record their reasoning on their paper. EXPLORE:  

DISCUSSION: Have students present a variety of strategies, in particular those involving stating what each amount stands for in the table. The 

teacher should also support students by requesting these headings during explanations. 


