
 
 

GRADE 6 MATH: RATIO REASONING 

UNIT OVERVIEW 
This three week unit introduces and develops concepts around ratios. Students learn to use 
ratios in their reasoning, and they use the language of ratios and rates to describe relationships 
and solve a wide variety of problems. 
 
Task Details 
Task Name:  Mixed Paint, Jolly Ranchers and Lemonheads, Photo Copies, and Boxed Oranges 
Grade: 6 
Subject: Mathematics  
Depth of Knowledge: 2 

Task Description:  The sequence of tasks asks students to use their understandings of ratios, 
rates, and ratio reasoning to solve mathematical problems. 

Standards:  
6.RP.1  Understand the concept of a ratio and use ratio language to describe a ratio relationship 
between two quantities. 
6.RP.2  Understand the concept of unit rate a/b associated with a ratio a:b with b≠0, and use rate 
language in the context of a ratio relationship.  
6.RP.3  Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning 
about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations. 
6.RP.3a  Make tables of equivalent ratios relating quantities with whole-number measurements, find 
missing values in the tables, and plot the pairs of values on the coordinate plane. Use tables to compare 
ratios. 
6.RP.3b  Solve unit rate problems including those involving unit pricing and constant speed. 

Standards for Mathematical Practice: 
MP.1  Make sense of problems and persevere in solving them. 
MP.2  Reason abstractly and quantitatively. 
MP.3  Construct viable arguments and critique the reasoning of others. 
MP.4  Model with mathematics. 
MP.6  Attend to precision. 
MP.7  Look for and make use of structure. 
MP.8  Look for and express regularity in repeated reasoning. 
 
Materials Needed:  
The Best Deal Lesson Outline and Task 
Piano Task 
IMPACT MATHEMATICS, COURSE 1, ©GLENCOE McGRAW-HILL 
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Sixth Grade Task 

© 2011 University of Pittsburgh 3 

Look for and express regularity in 
repeated reasoning:  Possibly uses the 
multiplicative structure of ratios as a 
shortcut to scale up to 45 quickly (see d 
and e to right). 
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Scoring Guide 

2.  Jolly Ranchers and Lemonheads 
 
 
 
The candy jar contains Jolly Ranchers (the rectangles) and Lemonheads (the circles).  Answer each of the 
following questions: 
 
 
 
 
 
 
 

a. What is the ratio of Jolly Ranchers (the rectangle) to Lemonheads (the circles)?   

b. Suppose you have a larger jar of Jolly Ranchers and Lemonheads in which the ratio of the two candies is 
equivalent to the ratio in this jar.  How many Jolly Ranchers and Lemonheads might be in the jar?  Use 
mathematical reasoning to justify your response. 

c. Suppose you have a new candy jar with the same ratio of Jolly Ranchers to Lemonheads as shown 
above, but it contains 100 Jolly Ranchers.  How many Lemonheads are in the jar?  Use mathematical 
reasoning to justify your response. 

(Adapted from Smith, Silver, Stein, Boston Henningsen & Hillen (2005, p. 26) 
 
 
 
 
 
 
Sixth Grade CCSS for Mathematical Content 
Understand ratio concepts and use ratio reasoning to solve problems. 
6.RP.1      Understand the concept of a ratio and use ratio language to describe a ratio relationship between 

two quantities. 
6.RP.3     Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning 

about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations. 

6.RP.3
 
Make tables of equivalent ratios relating quantities with whole-number measurements, find missing 
values in the tables, and plot the pairs of values on the coordinate plane. Use tables to compare 
ratios. 

The CCSS for Mathematical Practice 
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 
6.  Attend to precision 
7.  Look for and make use of structure 
8.  Look for and express regularity in repeated reasoning 
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Look for and make use of structure: 
Uses the multiplicative structure of ratios, 
equivalent fractions, and/or proportions, 
tables or multiplication statements to 
scale up.  

equals 100. 

g. Using a proportion or proportional reasoning (e.g., or  
! !"
!" !

= !""
!

 ) 

h. Scaling up the 5:13 ratio in tabular form until the 
number of Jolly Ranchers equals 100. 

i. Possibly drawing a picture of several sets of 5 
rectangles and 10 circles, until switching to one of the 
multiplicative strategies above or until the number of 
rectangles equals 100. 

Look for and express regularity in 
repeated reasoning: Uses the 
multiplicative structure of ratios, 
equivalent fractions, and/or proportions, 
tables or multiplication statements as a 
shortcut to scale up directly to the target 
value, e.g., 10: 26 = (10 x 2): (26 x 2) 
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Attend to precision: Correctly 
multiplies, scales up, creates equivalent 
fractions, etc. but fails to appropriately 
label the final results as Jolly Ranchers 
and/or Lemonheads. 

Scales the 5:13 ratio in any of the following ways, but fails to 
recognize that the 5 must be scaled up to 100 or fails to scale 
to 100 appropriately.  

e. Multiplying 5 and 13 by the same number.  

f. Scaling up the 5:13 ratio in fraction form or by using a 
proportion. 

g. Scaling up the 5:13 ratio in tabular form; stopping at a 
‘good’ place to stop, possibly where space runs out 

h. Possibly drawing a picture of several sets of 5 rectangles 
and 10 circles, until switching to one of the multiplicative 
strategies above. 

Look for and make use of structure: 
Uses the multiplicative structure of ratios, 
equivalent fractions, and/or proportions, 
tables or multiplication statements to 
scale up. 

Look for and express regularity in 
repeated reasoning: Uses the 
multiplicative structure of ratios, 
equivalent fractions, and/or proportions, 
tables or multiplication statements as a 
shortcut to scale up directly to the target 
value, e.g., 10: 26 = (10 x 2): (26 x 2) 
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Look for and make use of structure: 
Fails to use the multiplicative structure of 
ratios to scale up to some number 

and 13 circles, until switching to one of the additive 
strategies above. 

Look for and express regularity in 
repeated reasoning: Fails to use the 
multiplicative structure of ratios as a 
shortcut to scale up to some number 
quickly. 
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Look for and make use of 
structure:  Uses the multiplicative 
structure of ratios, equivalent 
fractions, and/or proportions to 
scale up (see b – f and h – l to 
right). 

g. Possibly drawing a diagram of several sets of 6 oranges at $9 
for each set, noting that three sets contain more than 15 
oranges, then halving the third set of oranges and the $9.00. 
Possibly pairing each orange with one dollar, then splitting the 
$3 into 6 groups of $0.50 (perhaps drawing coins) to determine 
each orange costs $1.50 (unit rate); then multiplying $1.50 X 
15.  

h. Dividing $9.00 by 6 to arrive at the unit rate of $1.50 per 1 
orange; then multiplying $1.50 X 15. 

i. Scaling up the 6:9 ratio in tabular form until reaching 18, then 
noting the need to halve 6 oranges and $9.00, either adding 3 
to 12 or subtracting  3 from 18, until a total of  15 oranges is 
reached; possibly using the results from the diagram in part a 
and adding or subtracting appropriately. 

j. Scaling down and up  the 6:9 ratio in fraction form, e.g., 
! !"
$"

= ! !"
$!

 until the number of oranges equals 15, possibly 

using similar strategies as noted above.  

k. Multiplying 9 by 2.5, since 6 x 2.5 = 15. 

l. Using a proportion or proportional reasoning (e.g., 
! !"
$"

= !"
!

  

or  ! !"
!" !"

= $"
!

 ) 

Look for and express regularity 
in repeated reasoning: Uses the 
same structure of ratios, equivalent 
fractions, and/or proportions in 
both parts of the problem; possibly 
uses information gained in part a to 
shortcut decision-making in part b 
(e.g., see g to the right). 
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Look for and express regularity in 
repeated reasoning:  Uses the same 
structure of ratios, equivalent fractions, 
and/or proportions in both parts of the 
problem; possibly attempts to use 
information gained in part a to shortcut 
decision-making in part b (e.g., notes 12 
oranges cost $18 and 18 oranges cost 
$27, then possibly approximating a cost 
between $18 and $ 27. 
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GRADE 6 MATH: RATIO REASONING 

ANNOTATED STUDENT WORK 
This section contains annotated student work at a range of score points. The student work shows 
examples of student understandings and misunderstandings of the task.  
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Student shows understanding 
of the concept of a ratio and 
is able to show this in the 
table, as well as in the 
explanation for part a. 
(6.RP.1, 6.RP.3a) 

Student explanation in 
part b does not fulfill 
the requirement of 
constructing a viable 
argument. (MP.3) 

 
Score Point 2 
The student extends the table and clearly explains the patterns that can be followed to add more values to the 
table. S/he identifies that there is a ratio between the liters of blue and yellow paint. The student provides a 
limited explanation in part b but does clearly indicate the information in the table. The student recognizes the 
structure of the relationship between the blue and yellow paint and is able to extend the relationship/pattern. 
 
 

   

  
Student extends the 
table of equivalent 
ratios. (6.RP.3a) 
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Student correctly 
extends table of 
equivalent ratios. 
(6.RP.3a) 

Score Point 2 
The student correctly extends the table of values until there are 45 liters of green paint and explains that 
extending the pattern requires adding down. The student doesn’t attend to precise language in the explanation, 
indicating that “you have to add the numbers going down,” in the explanation of how to continue the values in 
the table. The student identifies the number of liters of yellow and blue paint required to make 45 liters of green 
paint. 
 

  

Student does not 
attend to precision 
or use ratio 
language in 
explanation for part 
a. (6.RP.1, MP.6) 

Explanation in part b uses ratio 
and rate reasoning through 
tables of equivalent ratios. 
(6.RP.3) 
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Student does not 
demonstrate complete 
understanding of the 
concept of ratio, only 
notes the increase in 
blue paint. Student also 
does not sufficiently use 
ratio language in 
explanations (6.RP.1). 

While the student 
makes some 
sense of the 
problem, s/he 
does not 
persevere in 
solving it. (MP.1) 

Score Point 1 
The student correctly identifies a pattern to continue the values in the column for blue paint. The student writes 
an incomplete explanation of how to find the number of liters of blue and yellow paint required to make 45 liters 
of green paint. While the student does provide a method for solving the problem, namely extending the table 
using the pattern until you get to 45 liters of green paint, s/he does not actually solve the problem.  
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Student demonstrates 
understanding of the 
concept of ratio. 
(6.RP.1) 

Student adequately uses 
ratio and rate reasoning 
to solve problems. 
(6.RP.3) 
 

Score Point 3 
The student identifies the correct ratio of Jolly Ranchers to Lemonheads in part a. The student provides a 
correct answer (including notation for doubling the number of each candy) for part b. The student correctly 
scales the number of Lemonheads when there are 100 Jolly Ranchers using multiplication (multiplying each 
part of the original ratio in part a by twenty). The work demonstrates a correct process for finding the scaling 
factor (dividing 100 by 5) and using the resulting quotient as a multiplicative scaling factor for the number of 
Lemonheads. 
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Student does not 
attend to precision 
by providing 
correct answer 
without 
justification. 
(MP.6) 
 

Score Point 2 
The student identifies the correct ratio of Jolly Ranchers to Lemonheads in part a. The student provides a 
correct answer (double the number of each candy) for part b but does not provide a justification for the answer. 
The student correctly identifies the number of Lemonheads when there are 100 Jolly Ranchers using 
multiplication (multiplying each part of the ratio in part b by ten). The response scored a Level 2 because there 
was limited reasoning used to justify the student’s responses. 
 

 
  

Student shows 
understanding of 
the concept of 
ratio. (6.RP.1) 
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Student lacked 
attention to precision. 
S/he made a 
computational error in 
part a, which led to 
incorrect answers in 
both parts a and b. 
(MP.6) 

Score Point 1 
The student incorrectly identifies the ratio of Jolly Ranchers to Lemonheads as 5 to 14. The student doubles 
the number of Jolly Ranchers and Lemonheads to get an equivalent ratio of 10 to 28, based on the incorrect 
answer in part a. S/he doesn’t explain or use mathematical reasoning to justify any of the answers provided. 
The student incorrectly scales up the ratio in part c. The student’s work shows a limited understanding of how 
to scale ratios.  
 
 

  

Student lacks 
understanding of 
the concept of 
equivalent ratios 
and proportional 
reasoning. 
(6.RP.1,3)  
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Score Point 3 
The student correctly multiplies the dimensions of the original picture by 3 to obtain the correct dimensions of 
the enlargement. The student identifies that Katie is correct and explains a process for obtaining an equivalent 
ratio (scaling a fractional representation) with a connection to the precise dimensions of the enlargement.  
 

  

Student uses ratio and 
rate reasoning to 
solve a real-world 
problem and 
constructs a viable 
argument. (MP.3) 
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Student clearly 
demonstrates 
understanding of 
ratios, but fails to 
provide 
appropriate 
explanation 
(6.RP.1, MP.3). 

Score Point 2 
The student sets up two proportions, one for Katie’s answer and one for Jacob’s. The student then cross- 
multiplies to test for proportionality. The student correctly states that Katie is right but does not explain the 
process or his/her reasoning in words. 
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Score Point 2 
This student shares a correct method for scaling up the measurements of the dimensions of the photographs. 
The student correctly identifies that multiplying both dimensions by three will result in final picture size that 
Katie argues will result. The student does not provide a clear connection between the reason for the operation 
(namely, the constant ratio that is stated in the problem) and scaling a fractional representation. 
 

 

Student demonstrates 
understanding of scaling 
up, but does not show 
understanding of the use 
of ratio to solve a real-
world problem. (6.RP.1, 3) 

Student does not 
attend to precision by 
not specifying units of 
measure. (MP.6) 
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Student demonstrates 
ability to 
decontextualize 
quantities in the 
problem to arrive at 
correct solution and 
articulate meaning. 
(MP.2) 

Score Point 3 
The student correctly connects the multiplicative scaling factor between the number of oranges (noting that, “6 
times 4 is 24”), noting that the cost should be multiplied by four. To determine the cost of 15 oranges in part b, 
the student halves the cost of 6 oranges (to find that 3 oranges costs $4.50) and then multiplies that number by 
5 to get $22.50. The student correctly identifies these processes in the work shown above the information 
presented in the problem. The written explanation could be improved by attending to the mathematical 
language of the unit (e.g., ratio, multiplication, and scaling). 
 

 
 
  

Student demonstrates 
complete 
understanding of 
using equivalent ratios 
and reasoning to solve 
real-world problems. 
(6.RP.3) 
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Score Point 1 
The student provides incorrect answers in both parts of the problem and does not explain reasoning or show 
work. The written statements do not provide insight into the process the student used to solve the problem; the 
student merely restates the information from the problem. 
 

 
 

Student 
demonstrates lack of 
understanding of 
ratio and rate 
reasoning (6.RP.1). 
Does not adequately 
make sense of the 
problem (MP.1). 
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GRADE 6 MATH: RATIOS REASONING 
 

INSTRUCTIONAL SUPPORTS 
 

The Instructional Supports on the following pages include a unit with formative assessments 
and suggested learning activities.  Teachers may use this unit outline as it is described, 
integrate parts of it into a currently existing curriculum unit, or use it as a model or checklist 
for a currently existing unit on a different topic. 
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Unit Outline: Grade 6 Math 
  
 
 

Grade 6 Math: Introduction to Ratios & 
Proportional Relationships 
UUNNIT  OOVERRVIEEW    
  
This unit should follow a longer unit that introduces and develops an understanding of 
ratio concepts and how to use ratio and rate language to describe relationships.  
Specifically, students should be able to recognize and describe ratios and rates by 
looking for structure and using precise language. In this unit, students will build on those 
skills as they extend their understanding to using ratio and rate reasoning to solve real-
world mathematical problems. 
 
This unit is supported by students’ prior knowledge and study of multiplication and 
division (and expected fluency with multi-digit division), fractions (including using 
fractions to solve problems, ordering fractions and finding equivalent fractions, and 
multiplying fractions by whole numbers), and measurement (i.e., converting 
measurements within a system) completed in Grades 3-5 under the Common Core 
standards.  
 
Additional opportunities to deepen and apply the knowledge, skills, and understandings 
developed in this unit should be provided. Specifically, this unit should be followed by 
further study of the application of ratio reasoning to unit conversions and understanding 
and using percents to solve problems to ensure full alignment of the curriculum to 
6.RP.3, a standard that offers opportunity for in-depth study. Additionally, this year, 
students will also explore the connection between ratios and proportional relationships 
and expressions and equations, using variables to represent two quantities in a real-
world problem that change in relationship to one another. Students will write an equation 
to express a dependent variable in terms of an independent variable using graphs and 
tables, and relate these to the equation (6.EE.9). 

UUNNIT  LLENNGTH  
  
The sequence of lessons, tasks, and assessments included in this unit is intended to 
take two to three weeks of classroom instruction. This timeline is designed to ensure 
sufficient time for deep investigation and opportunities for application and assumes that 
ratios and proportional relationships were introduced early in the year.  

CCOOMMMOONN  CCORE  CONNTENNT  SSTTAANDARDDS  
 
 6.RP.1  Understand the concept of ratio and use ratio language to describe a 

ratio relationship between two quantities. 
 6.RP.3  Use ratio and rate reasoning to solve real-world and mathematical 

problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, 
double number line diagrams, or equations. 

 6.RP.3a  Make tables of equivalent ratios relating quantities with whole-number 
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Unit Outline: Grade 6 Math 
  
 

measurements, find missing values in the tables, and plot the pairs of values on 
the coordinate plane. Use tables to compare ratios. 

 6.RP.3b  Solve unit rate problems including those involving unit pricing and 
constant speed. 
 

SSTTAANDARDDS  FOOR  MMAATTHHEEMAATTIICCAAL  PPRACCTTICCE  
  
 MP.1  Make sense of problems and persevere in solving them. 
 MP.2   Reason abstractly and quantitatively. 
 MP.3  Construct viable arguments and critique the reasoning of others. 
 MP.4  Model with mathematics. 
 MP.6  Attend to precision. 
 MP.7  Look for and make use of structure. 
  MP.8  Look for and express regularity in repeated reasoning.  

 

BBIIG  IIDDEEAS//EENDDURRINNG  UUNDDERRSTTAANDDINGGSS  
  
 Reasoning with ratios involves 

attending to and coordinating two 
quantities. 

 Ratios have a multiplicative 
relationship. 

 In a multiplicative relationship, if 
one quantity in a ratio is multiplied 
or divided by a particular factor, 
then the other quantity must be 
multiplied by the same factor to 
maintain proportional reasoning. 
The same multiplicative 
relationship can be applied to other 
situations and will result in 
quantities that maintain the same 
proportional reasoning. 

EESSEENTTIIALL  QQUUESSTIONNS    
  
 What is a rate? How are rates 

used to make comparisons? 

 What is a unit rate? When is it 
appropriate to use unit rates to 
solve mathematical or real-world 
problems? 

  What is the difference between a 
ratio and a rate? 

 How can I use tables of equivalent 
ratios, tape diagrams, double 
number lines, the division 
method, or equations to find and 
compare rates of change? 

CCOONNTTEENNTT  
  
 Relationship between fractions and 

ratios 
 Scaling up and scaling down of 

ratios 
 Rates, including unit rates 
 Ratio and rate problems 

SSKKIILLLLSS    
  
 Apply multiplicative reasoning 

to explain the concept of ratio. 
 Use ratio language to describe a 

ratio relationship between two 
quantities. 

 Distinguish between rate and 
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 Proportional reasoning 
 Representations of ratios, including  

ratio tables, tape diagrams, double 
number line diagrams, and 
equations 

 Speed 
 Equivalent ratios 

ratio. 
 Apply concepts of rate and ratio. 
 Make tables of equivalent ratios. 
 Solve unit rate problems, 

including those involving unit 
pricing and constant speed. 

 Express ratios in different 
forms. 

 Solve proportions using 
equivalent fractions. 

 Use tables to compare and scale 
ratios. 

VVOCABBUULARYY//KKEY  TTERRMS  

Raattiio,,  rraattee,,  uuniit  rraattee,,  eeqquiivallentt  rratioos,  per,,  “fforr  evveerryy,,”  “foor  eeachh,””  ““for  eeaacchh  1,,”    
sccaalling,  unnitt,,  unnitt  pricee,,  mmuultipplliicativvee  relatioonnsshhipp,  rratioo  ttaabble,  ttaablle,  coommppare,  
multippliicativvee  rellatioonnsshhipp  

FFOORRMMAATTIIVVEE  AASSSSEESSSSMMEENNTTSS  AANNDD  IINNSSTTRRUUCCTTIIOONNAALL  TTAASSKKSS  
  
PPIIAANNOO  TTAASSKK  
TThhiiss  ttaasskk  sshhoouulldd  bbee  uusseedd  aass  aa  pprree--aasssseessssmmeenntt  ttoo  ddeetteerrmmiinnee  ssttuuddeennttss’’  uunnddeerrssttaannddiinngg  
ooff  rraattiiooss  aanndd  tthheeiirr  aabbiilliittyy  ttoo  uussee  rraattiioo  llaanngguuaaggee  aanndd  aa  vvaarriieettyy  ooff  ttoooollss  ttoo  rreepprreesseenntt  
rraattiiooss,,  iinncclluuddiinngg  mmaakkiinngg  ttaabblleess,,  ffiinnddiinngg  eeqquuiivvaalleenntt  rraattiiooss,,  uussiinngg  ttaappee  ddiiaaggrraammss,,  
ddoouubbllee  nnuummbbeerr  lliinneess,,  oorr  eeqquuaattiioonnss..  IInn  tthhiiss  ttaasskk,,  ssttuuddeennttss  aarree  ggiivveenn  aa  ppiiccttuurree  ooff  aa  
ppoorrttiioonn  ooff  aa  kkeeyybbooaarrdd  aanndd  aarree  aasskkeedd  ttoo  iiddeennttiiffyy  tthhee  rraattiioo  ooff  bbllaacckk  kkeeyyss  ttoo  wwhhiittee  kkeeyyss  
(paarrtt--ppart  rraattiio).  Ussing  tthhiss  ratioo  rreeasoonniinngg,,  ssttuudennttss  aare  tthheen  aasskkedd  to  deetteerrmmiinnee  
how  manyy  bblackk  kkeeyyss  appeeaarr  onn  aa  keeyybboaard  wwiith  35  whhittee  keys..    Laassttlly,  studeennts  aree  
askkeedd  ttoo  ddeeteerminne  hhoww  mmaanny  bllaacck  kkeys  aappppear  oonn  a  kkeyybbooaarrdd  wwitthh  a  ttoottall  oof  2400  
keeyyss  (ppaarrt--ttoo--wwhoole  raattiio)).    

  
TTHHEE  BBEESSTT  DDEEAALL  
TThhiiss  ffoorrmmaattiivvee  aasssseessssmmeenntt  ttaasskk  aasskkss  ssttuuddeennttss  ttoo  ccoommppaarree  tthhrreeee  rraattiiooss  ttoo  ddeetteerrmmiinnee  
tthhee  cchheeaappeesstt  pprriiccee  ppeerr  ccaann  ooff  ssooddaa..  SSttuuddeennttss  aarree  eexxppeecctteedd  ttoo  uussee  tthhee  ccoonncceeppttss  ooff  
rraattiiooss  aanndd  uunniitt  rraatteess  ttoo  ccoommppaarree  tthhee  rraattiiooss  aanndd  jjuussttiiffyy  tthheeiirr  aannsswweerrss  wwiitthh  
mmaatthheemmaattiiccaall  rreeaassoonniinngg..  ((66..RRPP..33bb))  
  

FFINALL  PEERFFOORMMAANCEE  TTASSK  
  
SSttuuddeennttss  wweerree  aasskkeedd  ttoo  ccoommpplleettee  ffoouurr  pprroobblleemmss  ttoo  aasssseessss  tthhee  ssttaannddaarrddss  iiddeennttiiffiieedd  iinn  
tthhiiss  uunniitt..  TThhee  ttaasskkss,,  PPhhoottoo  CCooppiieess,,  MMiixxeedd  PPaaiinntt,,  JJoollllyy  RRaanncchheerrss  aanndd  LLeemmoonnhheeaaddss,,  aanndd  
BBooxxeedd  OOrraannggeess,,  aarree  pprroovviiddeedd..  TThheessee  ttaasskkss  ccoolllleeccttiivveellyy  aasssseessss  ssttuuddeennttss’’  
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Suugggessteedd  LLesssoonnss  
 
IMPACT MATHEMATICS, COURSE 1, © 2009 GLENCOE MCGRAW-HILL 
LESSON DESCRIPTION/UNIT CONTENT ADDRESSED 
5.1: Ratios and 
Rates 

The series of investigations in this lesson focuses on 
recognizing ratios, ordering them, and understanding 
equivalent ratios that should have been addressed in a 
previous unit. However, in Investigation 4, students also 
investigate the concept of unit rates. This lesson is 
recommended to take 4 days. 
 
Investigation 1 provides students with a general background 
on ratios and provides students with practice identifying and 
expressing ratio relationships. (Addresses Assumed Prior 
Knowledge) 
 
Investigation 2 delves into comparisons between ratios and 
provides opportunities for students to scale ratios. 
(Addresses Assumed Prior Knowledge) 
 
Investigation 3 introduces students to ratio tables as a 
means to express equivalent ratios and as a tool for scaling 
up ratios. (Addresses Assumed Prior Knowledge) 
 
Investigation 4 provides an opportunity for students to apply 
their understanding of scaling, rates, and ratios in 
mathematical problems involving cost, and more specifically, 
unit pricing. 
 

Supplemental Task: 
Lawn Mowing 
Performance-Based 
Assessment, Impact 
Mathematics, Course 
I Chapter 5 Resource 
Masters, pp. 45-47 

This assessment task was created by MARS (the 
Mathematics Assessment Resource Service), funded by a 
grant from the National Science Foundation. 
 
The task asks students to determine unit rates (speed) of two 
people mowing lawns and to use those rates to determine the 
amount of time it takes each of them to cut a certain area of 
lawn. 

Suggestions for Instructional Strategies 

• Class discussions: There should be strong emphasis on mathematical discourse 
in the classroom. Students should be held accountable for the use of precise 
vocabulary and meanings of numbers, terms, and variables and the quantities 
they represent. Time should be provided for students to investigate and discuss 
the numerous patterns and relationships among quantities that are related in 
ratios, rates, and proportions. This provides teachers with additional 
opportunities to assess student understanding.   

o In a problem such as The Best Deal, students should discuss the 
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various relationships present in the problem. One of the first 
opportunities for discussion would emerge around the equivalence 
between the ratios of price per can at Metromarket and ShopStop. 
Students should be encouraged to express themselves in 
mathematically precise language, describing equivalence or equivalent 
ratios. For students who are having difficulty writing explanations 
and/or justifications, consider providing them with opportunities for 
verbal expression first. Questioning and disagreement provide robust 
opportunities for developing “fluency” with student discourse in 
mathematics.  

o Questions should be asked to assess and advance students’ 
understanding of the meaning of the numbers in the ratios they 
identify (e.g., What does x represent in this ratio?), the value of and 
connection between ratios and unit rates (e.g., How is this ratio 
related to this unit rate? How are they similar and different? Why is it 
helpful to convert a ratio to a unit rate?) and proportionality (e.g., 
Why is this a proportional relationship? What is the relationship 
among quantities in a proportional relationship?). 

SSTTUUDDEENNTTSS  SSHOUULLDD  BE  RREEQQUUIRREEDD  TTOO  EXPPLAIINN  AAND//OOR  JUUSSTTIIFFYY  TTHHEEIIR  
TTHINKIINNGG  IN  CLAASSSRROOMM  DDIISSCUSSIIOONS.  ENNCCOOURAGE  STTUUDENNTTS  TTOO  
EELLABOORATTE  OON  BBRRIIEEF  AANSWERS  (INCLUDINGG  OONE  WORRD  RRESSPONSSESS  LIKEE::  
““FFIIVVE!!””  ““YYEES,,””  ““NNO,,””  ““SSOMMEETIMESS,,””  ““MMUULLTTIIPPLY,,””  ETC..))..  
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RREESOOURRCEESS    
  

 Ratio table organizers (copies), two color chips, graph paper, rulers 
 Impact Mathematics, Chapter 5 
 Manipulatives and tools appropriate for students to use, if necessary (e.g., 

pattern blocks, blank ratio tables, two-color counters, etc.) 
 NCTM Illuminations 

o Constant Cost per Minute interactive graph (6.2.1) 
http://www.nctm.org/standards/content.aspx?id=25092  

 Leonardo Da Vinci Activity, from The Math Forum @ Drexel University 
(http://mathforum.org/alejandre/frisbie/math/leonardo.html) 

 Elementary and Middle School Mathematics: Teaching Developmentally (5th 
Edition), “Chapter 18: Developing Concepts of Ratio and Proportion,” by John 
A. Van De Walle 2004 Pearson Education. 

 “Ratio Tables” from schools.nyc.gov/inquire provides a research summary 
about ratio tables and their use and sample activity using ratio tables to graph 
ratios. 

 “Proportional Reasoning Lesson Study Toolkit” provides resources for 
conducting lesson study using lessons on proportional reasoning. It includes 
additional tasks and student work that can support the development of 
students’ understanding of ratios, rates, and proportional relationships.  

 (http://www.lessonresearch.net/NSF TOOLKIT/pr maintoolkit.pdf)  
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Lesson Outline: The Best Deal  
Common Core Learning Standards Addressed: 
6.RP.1  Understand the concept of ratio and use ratio language to describe a ratio relationship between two quantities. 
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. 
6.RP.3  Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line 
diagrams, or equations. 

b. Solve unit rate problems including those involving unit pricing and constant speed. 
Lesson Objectives 
Students will be able to compare unit rates or ratios involving prices to solve a mathematical problem.  
 
Context 
While somewhat simpler than problems that emerge in everyday life, this problem asks students to engage in thinking similar to that required by shoppers searching for 
the “best deal.” Consumers are often confronted with problems that involve comparing prices for the same product packaged in different ways (namely, different prices 
for difference size packages or different quantities of a product). This problem would be implemented as a means to introduce the concept of unit rate/unit price. 
Students already have informal ways of solving the problem, including division. The share component of the lesson should highlight the relationships between the 
aggregate price, the ratio of price to quantity, and the unit price.  
Set-up of the Lesson 
The lesson should be set up with a brief description of the problem (e.g., “I went to the market over the weekend, and I couldn’t decide where to buy soda for my party”). 
In this way, students are engaged, and opportunities arise for students to ask questions that might support their engagement with the task. Be careful not to provide 
answers or guidance that reduce the cognitive demand of the task. 
Sample Questions to Support/Deepen Engagement with the Task 
 
To assess student thinking: 

• What are you comparing? 
• How did you determine the price of a single can? 
• Can you explain your process in words? 
• Did you notice anything when you first looked at the prices? 
• Would a calculator help you solve this problem? 
• What is the problem asking? What information do you have?  

 
To help students engage more deeply with the mathematics of the problem: 

• What is the relationship between the price per can and the number of cans you can buy per dollar? 
• How else can you represent the price per can? 
• How many cans of soda can you buy at each store with $10? How do you know?  
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FORMATIVE TASK: The Best Deal 
 

WHICH STORE GIVES YOU THE BEST DEAL? 
 
 

 
  
 
 
 
 
Show your work in the space provided, and justify your answer in words. 
 
 
 
Show your work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Justify your answer using mathematical resasoning. 
 
 
 
 
 
 
 
 
 
 

Metromarket 
18 cans of soda for $9 

Wal-Town 
10 cans of soda for $7.50 

ShopStop 
14 cans of soda for $7.00 
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