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Agenda 

 Real World Problems and Their Benefits 
 Common Core Expectations 
 Children‘s Learning Experiences 

 Facilitating Classroom Dialogue 

 The Three-Tiered Data Approach 

 Looking at Sample Problems 

 Student and Teacher Experience: Samples 

 Experience a Real World Problem 

 Create Your Own Real World Investigation 



Arjan Khalsa 

 CEO, Conceptua Math 

 K-6 Teacher in early 1980’s 

 On team that first published NCTM standards in 1986 

 FOSS Author 

 Principle Investigator on three large scale, federally-funded 
math projects 



Exploring What Real World Means 



A Child’s World Has A Lot of Data 



Authentic Data 

 Intrinsic Motivation / Engagement 
 Daniel Pink, Drive 
 Creativity and perseverance 

 Problem Solving Skills 
 Steve Leinwand, Accessible Mathematics 
 Abundant data presented in tables, charts, and graphs 
 Make conjectures and draw conclusions 

“Mathematically proficient students can apply the mathematics 
they know to solve problems arising in everyday life, society, and 
the workplace.” 

  Standards for Mathematical Practice MP4 



A Three-Tiered Approach to Data 

 Tier 1 – Data provided, student learns a heuristic model 

 Tier 2 – Some data provided, student adds to the heuristic 
model 

 Tier 3 – All data created by the student, student uses the 
heuristic model as an analytical tool 



Let’s Look at a Problem 
Grade 3 
Big Idea: Fractions are numbers that can represent 
quantities in different ways. 



Alleah’s Bus 



Alleah’s School – TIER I 



Alleah’s School - Create Some Data 



Alleah’s School – TIER II 



Your School – TIER III 



Student Work, Part 1 



Student Samples – Create Some Data 



Student Sample- Create Some Data 



Student Sample 



Student Sample  



Student Sample 



The students  

 Liked the real-world school context. 

 Were beginning to think with fractions. 

 Understood many different fractions equivalent to ½  and 
were able to use ½ as a benchmark. 

 Enjoyed examining their own work in fraction terms. 

 See fractions in their world beyond cooking 

 

 

Discussion About Student Behaviors 



Teacher preparation 

 It is a good idea to use the first problem as a way to introduce 
strategies that students can use to solve the problem. 

 Reference the Conceptua Math Lesson Plan 

 Need to anticipate where students will have difficulty in advance. 
 consider questions that can guide students  

 Need to consider how the problem can be broken down if students 
struggle. 
 How to scaffold without sacrificing the challenge 

 Need to plan for misconceptions  

 

Discussion About Teacher Behaviors 



Intended Student Behaviors 
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From "Standards for Mathematical Practice" document by Will McCallum of The University of Arizona. 



Creating a Classroom Culture 

From "Standards for Mathematical Practice" document by Will McCallum of The University of Arizona. 

 Students are encouraged to: 
 Express their point of view 
 Listen to others 
 Critique their own reasoning and the reasoning of others 

 Methods 
 Provide the proper stimulus 
 Use productive talk moves 

 Waiting, reasoning, adding on 
 Repeating, re-voicing 

 

Video 



Common Core Expectations 

A well-constructed real world problem can 
exercise all three types. 



Common Core Expectations 

 Claim 1: Concepts and Procedures 

 Claim 2: Problem Solving 

 Claim 3: Communicating Reasoning 

 Claim 4: Modeling and Data Analysis 

A well-constructed real world problem can 
exercise all four claims. 



Making Investigations Meaningful 

 Relate to the lives of the students 

 Involve problem articulation by the students 

 Answers are likely to be judgments or decisions 

 Involve reasoning and justifying, making good decisions 

 
 

 



Let’s Experience  a Problem 
Big Idea 8: Multiplication with Fractions 



Let’s Try a Real World Problem 

 Multiplying Fractions 

 15 acres of land for sale 

 Can Springfield build their sports complex?  

 



Free Access to Real Word Problems 

http://www.nctm.org/publications/worlds/ 

 

www.conceptuamath.com 

Big Idea 5, Real World Problem 

Arjan Khalsa 
akhalsa@conceptuamath.com 

http://www.nctm.org/publications/worlds/�
http://www.conceptuamath.com/�
http://www.conceptuamath.com/�


Many ways to Access: Tools 



Tool  Videos for Students and Teachers 



Many ways to access: Curriculum 



Map Out Your Own Real World Problems 

 Choose a grade range 

 Decide upon a context 

 Tier 1 - What are some examples of data that you would 
provide? 

 Tier  2 -  Withhold some data. Has the investigation become 
more interesting? 

 Tier 3 – How can the student make this truly their own 
investigation? Will their answers be important to them? 





 

Big Idea 8: Multiplying Fractions 
Real World Investigation: Springville’s Sports Complex 
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Springville’s Sports Complex 

Big Idea: Multiplication with fractions is similar to multiplication with whole 
numbers in that you are often finding the product of groups of items. They are 
different in that you can multiply with fractions to find parts of an amount.  



 

Big Idea 8: Multiplying Fractions 
Real World Investigation: Springville’s Sports Complex 
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Springville’s Sports Complex — Springville’s Data 

The Springville Parks Department is planning to build a sports complex. They want to build a soccer field, 2 football fields, 3 baseball 
fields, 4 basketball courts, and 2 sets of tennis courts. 
 
Use this information to make models and complete the table below. 
 

• The Springville Parks Department found 15 acres of land for sale. If they purchased this land, would there be enough acres to 
build all of the venues that they wanted to include in the sports complex?  How do you know?  
 

• If there is enough land, are there enough acres for an additional venue?  If so, what could be added?  
 
If there isn’t enough land, what would have to be eliminated from the plan in order to build the sports complex on that land?  

 

Type of Sports Venue 
Number They 
Want to Build  Size in Acres Total Acreage 

Soccer Field  
 

2  
 Football Field  

 
1 1/2  

 Baseball Field  
 

3 3/4  
 Basketball Court  

 
 1/10  

 Set of Tennis Courts  
 

 1/4  
 Outdoor Swimming Pool  

 
 2/10  

 Skateboard Park  
 

 1/2  
 Total  

   
 



 

Big Idea 8: Multiplying Fractions 
Real World Investigation: Springville’s Sports Complex 
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Springville’s Sports Complex — Create Some Data 

The Springville Parks Department just purchased 20 acres of land on which they want to build a new sports complex. Local residents have 
suggested types of sports venues they would like included in the complex. You have been hired by the Parks Department, and your boss 
wants you to create a plan for the complex.  
 
Use this information to create models and complete the table below.  
 

• Your boss wants at least 16 -- but no more than 18 -- of the 20 acres to be used for sports venues. Your boss wants at least 4 
different types of sports venues. What types of sports venues and how many of each will you include?  
 

• How many acres are occupied by each type of venue? How many of the 20 acres of land are occupied by sports venues?  
 

• The land that is not used for sports venues can be used for picnic areas, parking lots, playgrounds, or other purposes. How much 
space in your plan is not occupied by sports venues, and how would you suggest that space be used? Be prepared to explain your 
decisions and your calculations.  

 

Type of Sports Venue 
Number You 

Want to Build Size in Acres Total Acreage 

Soccer Field  
 

2  
 Football Field  

 
1 1/2  

 Baseball Field  
 

3 3/4  
 Basketball Court  

 
 1/10  

 Set of Tennis Courts  
 

 1/4  
 Outdoor Swimming Pool  

 
 2/10  

 Skateboard Park  
 

 1/2  
 Total  

  



 

Big Idea 8: Multiplying Fractions 
Real World Investigation: Springville’s Sports Complex 
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Your Sports Complex – Your Data 

The Springville Parks Department is having a competition for students to design the town’s new sports complex. You need to determine 
what sports venues to include and how many of each type to include in your complex. You may use the suggested sports venues or include 
some of your own. 

  
• What types of venues would you include 

in your sports complex?  
 

• How many of each venue would you 
include?  

 
• What is the size of each venue?  

 
• How many acres would your complex 

occupy in total?  
 

• Use grid paper to create a visual 
representation of your sports complex.  
Be prepared to explain your decisions and 
calculations.  

 

 
Questions for Reflection:   

 Are the sizes of your venues represented to scale?   

 Why do you think your design would win the competition?   
 

Type of Sports Venue 
Number You 

Want to Build Size in Acres Total Acreage 

    

    

    

  
   

 

  
   

 

  
  

 

  
  

 

    

    

  
  

    



 

Student Name: _________________________________________ Big Idea 8: Multiplying Fractions 
Big Idea 8: Multiplying with Fractions Real World Investigation: Springville’s Sports Complex 

Use this rubric with Real World Investigation: Your Sports Complex—Your Data  
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 3- Advanced Problem Solver 2- Accomplished Problem 
Solver 

1- Emerging Problem Solver 0-Beginning Problem Solver Student 
score 

Teacher 
score 

Demonstrates 
understanding 
of the Big Idea 

My solution demonstrates my 
complete understanding that 
multiplication with fractions is 
similar to multiplication with 
whole numbers, but is 
different in that I can multiply 
with fractions to find parts of 
an amount, in addition to 
more advanced concepts. 

My solution demonstrates my 
complete understanding that 
multiplication with fractions is 
similar to multiplication with 
whole numbers, but is 
different in that I can multiply 
with fractions to find parts of 
an amount. 

My solution demonstrates 
that I have some 
understanding that 
multiplication with fractions is 
similar to multiplication with 
whole numbers, but is 
different in that I can multiply 
with fractions to find parts of 
an amount. 

My solution does not 
demonstrate an 
understanding that 
multiplication with fractions is 
similar to multiplication with 
whole numbers, but is 
different in that I can multiply 
with fractions to find parts of 
an amount, or I did not try to 
solve the problem. 

  

Makes sense of 
problems and 
perseveres in 
solving them 

I read and understood all 
parts of the problem and 
stayed focused on finding a 
solution. If I encountered 
difficulty, I was able to work 
through it.  

I read and understood most 
parts of the problem and 
stayed focused on finding a 
solution. If I encountered 
difficulty, I was able to work 
through it.   

I had some difficulty 
understanding the problem, 
but sought assistance from at 
least two people. I may have 
been off task at times. 

I did not understand the 
problem and did not seek 
assistance. I did not persevere 
and did not finish the 
problem. 

  

Attends to 
precision 

My computations were at 
least 95% accurate and were 
reasonable. I completed all 
parts of the problem and did 
more than was required. 

My computations were at 
least 90% accurate and were 
reasonable. I completed all 
parts of the problem.  

My computations were at 
least 80% accurate, but were 
unreasonable. I may have left 
part of the problem 
unanswered.  

My computations contained 
many errors and/or are 
incomplete. 

  

Utilizes 
appropriate 
strategies, 
models and 
tools 

I independently determined 
appropriate strategies, 
models and tools and I applied 
them appropriately to solve 
the problem.   

I asked for help in determining 
the best strategies, models 
and tool, and I used 
appropriate ones for the 
problem.  

The strategies, models and 
tools I used were not 
appropriate for the problem. 

I did not attempt to use 
strategies, models or tools to 
solve the problem.  

  

Constructs 
viable 
arguments 

I explained and justified my 
solution and answered all 
questions from peers and/or 
adults clearly and with well 
thought out reasons. My 
answers were accurate. 

I explained and justified parts 
of my solution and answered 
some questions from peers 
and/or adults. I made two or 
fewer errors. 

I attempted to explain my 
solution, but my explanation 
was unclear or contained 
more than two inaccuracies.  I 
was not able to answer 
questions.  

I did not or could not explain 
my solution. 
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