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What?

• A framework to help you think about how to 
use problems set in real-world contexts to 
develop understanding of mathematics 
concepts.

(...as opposed to giving problems that ask 
students to apply what they’ve already learned.)



Agenda

• Introductions

• Instructional example

• Supplementing the written curriculum

• A framework for thinking about using real-
world contexts in math class

• Using the framework to redesign adaptations

• A possible planning sequence to design this 
type of lesson



Introductions

• Who we are

• How we met

• Our partnership



Core Plus Mathematics Project
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Analyzing classroom data

• Students had trouble translating from the rule 
to the table.

• Students had trouble calculating the “rate of 
change”.

• Students had a great deal of difficulty when 
they were no longer working in context.



Interview data

• “I think that they're not... making the 
connection between looking at the rule now 
and identifying the slope and the y intercept 
as clearly as I thought they did last week when 
it was in context.”

• “.. I feel like I'm going back and I'm having to 
grab and pull those pieces together “



Interventions



Addressing literacy demands





Connecting the Representations



A framework for categorizing 
questions and tasks



context

model

translation

Working with contextualized examples
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model

translation

Questions focused on context

Does anyone know anyone who works in “sales”?  
How is their salary determined?

Have you ever been out somewhere and had 
someone ask you to sign up for a credit card and 
offered you a free gift?

Do you think they get paid a fixed hourly wage or 
do you think they make more money if they 
collect more applications?

Jackson, K. J., Shahan, E. C., Gibbons, L. K., & Cobb, P. A. (2012). Launching 
Complex Tasks. Mathematics Teaching in the Middle School, 18(1), 24–29.



context

model

translation

Producing a model

You earn $8 an hour working for a restaurant.

Write a rule for how much money you would 
make after working for h hours.



context

model

translation

Questions focused on mathematical 
models

1. For collecting credit card applications, 
Barry’s daily pay B is related to the number 
of applications he collects n by the rule 
B = 20 + 5n

a. Use the function rule to complete this 
table of sample (n, B) values:

b. Compare the pattern of change shown in 
your table with that shown in the graph on 
the preceding page. 



context

model

translation

Answering contextual questions using 
a mathematical model

a. How does Barry’s daily pay change as the 
number of applications he collects increases?

Number of applications 0 1 2 3

Daily Pay (in dollars) 20 25 30 35

1.d How much money does Barry get for every 
application he collects?



Answering contextual questions using 
a mathematical model

a. How does Barry’s daily pay change as the 
number of applications he collects increases?

Number of applications 0 1 2 3

Daily Pay (in dollars) 20 25 30 35

1d. How much money does Barry get for every 
application he collects?
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Working with contextualized examples
At Barry’s job, he is paid $20 a day, and $5 for 
every credit card application he collects. 

In one week, he recorded how many 
applications he collected:



context

model

produce 
model

Classifying questions

1. Plot the values in the table on a 
graph describing the cell phone plan.

2. How much would it cost if you don’t 
text at all that month?

3. How many people have a phone plan 
with unlimited texts?  How many 
have to pay for texts?

4. Write a rule for a plan where you pay 
$30 a month and $.15 per text.

texts 50 52 54

monthly bill $55 $55.20 $55.40

answer 
contextual 
question 

using 
model 
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context

model

translation

What’s the point?
1. Make sure students understand the 

situation and the important quantities and 
relationships.

2. If students build the model, they’re more 
likely to understand it.

3. Use these questions to build connections 
between representations. 

4. Use these questions to get students to 
invent strategies that can later be 
formalized. Explicitly connect students 
informal reasoning to formal conventions.
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translation

What’s the point?

5. Students need practice with 
going through the entire modeling 
process themselves.  



context

model

translation

Working with contextualized examples

Contextualized example

context

model



Non-contextualized 
example

Contextualized Instruction Framework

Contextualized example

context

model
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example
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mathematical situation that does not contain any extra-
mathematical elements.
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Contextualized example

context

model
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example



Rethinking for next year

• Have students work through the Barry 
problem

• Organize the different representations of 
Barry using the graphic organizer

• Focus on connecting their work with Barry to 
the non-contextualized, formal description of 
slope





Contextualized example

context

model
Non-contextualized 

example

What’s the point?

• Connect students’ activity in context to their 
work with non-contextualized examples.



Non-contextualized 
example

Contextualized Instruction Framework

Contextualized example

context

model

Reflection on general 
mathematical principles

contextualized not contextualized

gen
eral

p
articu

lar



Includes activity requiring 
students to describe 
procedures or algorithms, 
explain the connections 
between different types of 
representations, or explain the 
meaning of abstract 
mathematical concepts not 
referring to one specific 
example.

Reflection on general 
mathematical principles



Contextualized example

context

model
Non-contextualized 

example

How can you connect the three types 
of activity? 

Reflection on general 
mathematical principles



Look 
back
at what 
you did 
in #1c, 
2c, 4, 6.

did



Reflection on general 
mathematical principles

Look across multiple  
contextualized examples

Look across multiple  non-
contextualized examples



Reflection on general 
mathematical principles

Look across both types of 
examples



Suggested sequence for planning

• Then, for each math objective, think of the contextual question 
that will get students to perform the required task .  

• Determine what tools/models students could use to perform 
the mathematical task that is desired (e.g. providing a table to 
calculate the rate of change). 

• Think of questions that ask students to reflect back on what 
they did.

• Two ways to get them generalize.  Tell them, or give them 
another real-world example and get them to look across and 
say what they did.

• Think of non-contextualized examples to connect to and how to 
connect them.

• Think of how to connect to big idea questions.  
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Suggested sequence for planning

• Determine a real-life situation where the structure lends itself to a 
question lends itself to informally doing a process that you’re going 
for (e.g. calculate rate of change). 

• Then, for each math objective, think of the contextual question that 
will get students to perform the required task .  

• Determine what tools/models students could use to perform the 
mathematical task that is desired (e.g. providing a table to calculate 
the rate of change). 

• Think of questions that ask students to reflect back on what they did 
and connect this to conventional representations/procedures.

• Think of non-contextualized examples to connect to and how to 
connect them.

• Think of big idea questions and how to connect them.



Thank you!!
www.nctm.org/confapp

Feedback?

Luke- LREINKE@upenn.edu


