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The Quantile Framework For Mathematics 

•What is the Quantile Framework for 
Mathematics? 

•Why do I need to know about it? 
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Along the way we’ll discuss… 

• …the use of Quantiles as a measurement 
system 

• …how to profile students, forecast 
readiness, and identify skill difficulty 

• …differentiation opportunities for all 
students 

• …the FREE online resources found at 
www.Quantiles.com 
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Imagine… 

…what if there was a means of determining 
student readiness to address various math 
concepts? 

 

…what if there existed a tool that could drill a 
math concept all the way down to 
foundational knowledge? 
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Activity: Let’s explore student readiness and    
                                              mathematical difficulty 

Think about the following problem: 
  

Each cup of soda sells for 25¢. How many 
    cups of soda must be sold to collect $8.25? 

 
 
• What are the skills that a student would need to 

employ in order to solve this problem? 
• In what grade would a student possibly face this 

question? 
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Skills/concepts you may have thought of: 

• being able to read the problem 

• basic number sense 

• skip count by 25 

• counting/grouping strategies 

• value of coins/money 

• odd numbers can be divided evenly 

• division: division facts, an understanding of subtraction, 
understanding of division steps/process, multiplication facts,  

 2-digit quotients, placement of digits in the quotient,  

• decimals/money sense 

• algebraic equation 

Of course, there are many other skills along the way! 
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Two issues that Math educators deal with  
on a daily basis: 

 How to determine  
    student readiness? 
    
     

   How to establish the 
   degree of difficulty  
   for various  
   skills in mathematics? 
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MetaMetrics’ Mission/Unification 

To provide a means of  
matching instructional materials to student ability,  
in order to foster better educational practices 
and provide a means to  
track student progress. 
   
  (Same mission behind  
        Lexile Framework  
               development!) 
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Let’s explore where you can  
receive a  

Quantile measure  
on your students! 
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   The Quantile Framework for  

    Math is linked to: 

 
 

• State Assessments 

• Norm-Referenced Assessments 

• Formative Assessments 

• Math Programs 

• Online Curriculum 
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Assessments Used in Wyoming 

 

 
•   Criterion-Referenced Assessment in Reading and Mathematics 

 (PAWS-Proficiency Assessments for Wyoming Students),   

                                                    Grades 3-8  

 

  

 

 

http://www.50states.com/wyoming.htm
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Individual  
Student Report: 
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A child entering gr. 5 from gr. 4 with a 700Q measure on the  
grade 4 PAWS, must grow  a minimum of 100Q in grade 5 to be 
considered Proficient at the end of the year. 

PAWS and Quantiles 
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Formative Assessments Linked to the  
Quantile Framework 

 

Progress Towards Standards (PTS3) 

 

                             A+ Learning Link 
 

 

               Scholastic Math Inventory (SMI) 

 

i-Ready Diagnostic & Instruction 
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Math Program Linked to the  
Quantile Framework 

Vmath, TransMath,  

Inside Algebra 
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Online Curriculum Linked to the  
Quantile Framework 

Conceptua   Fractions 
® 
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Let’s explore  

Standards 
that have been aligned to the Quantile 

Framework for Mathematics 
 

OR 
 

(How an educator determines the difficulty of any  
math standard in their curriculum!)  
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Wyoming Standards 

18 
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Wyoming Standards 

19 
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Common Core Standards 

20 
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Let’s explore  
resources 

that have been calibrated to the 
Quantile Framework for Mathematics  
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Differentiation Opportunities: 

22 

that quiz 
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Math Textbooks are Calibrated 
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FREE Summer Math Program 

MetaMetrics has developed a  

Summer Math Program: 

24 
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Research indicates that: 

• Summer math loss is more pronounced than reading loss 

• Students lose math ability regardless of household income level 

• Parents are more likely to read with their children than practice math 
skills 

• Math practice is less intuitive and more technical than reading practice 

• On average, all students, regardless of socio-economic status, lose 
approximately 2.6 months of grade level equivalency in mathematical 
computation over the summer months each year 

Cooper, H., Nye, B., Charlton, K., Lindsay, J., & Greathouse, S. (1996). The effects of summer vacation on 
achievement test scores: A narrative and meta-analytic review. Review of Educational Research, 66(3), 227-268. 
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Summer Math Challenge Overview 
• Free initiative for parents and their children 

• Email-based math skills maintenance program 

• Focus on reinforcing skills  acquired during previous school year 

• Target students entering grades 3-6 in the fall 
                               (skills in grades 2-5 reviewed in SMC) 

• Entry level can be based on Quantile score or parent input 

• One math Common Core concept addressed per week through daily 
emails of activities and resources 

• Visit www.Quantiles.com  to 

– Register for daily emails 

– Track student progress 

– Provide feedback on Program 

http://www.quantiles.com/
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Summer  
Math  

Challenge 
Sample  

Daily  
Email 
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Summer Math Challenge sample dashboard 
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• April 1, 2014 – Summer Math enrollment begins 

• June 23, 2014 – parents begin receiving Summer Math emails 

 

 

Timeline for Summer Math Challenge 

Not too late to sign up! 
Activities will be available 2014-2015 school year! 

Adding grade 6 next year! 
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Wyoming  
Dept. of Ed 
Endorses  

MetaMetrics’  
Summer  
Initiatives 
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What is the  
Quantile Framework  

for  
Mathematics? 
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The Quantile  
Framework  

for  
Mathematics 

is… 
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Metric for Measurement 
         

as Quantile 

Math 

Fahrenheit 

Temperature 

…not an indicator of mastery 
…not the curriculum 
…not the math program 
…not a grade equivalent 
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  The Quantile Framework for Mathematics  
 
   is… 
 

placing the 
difficulty of a skill, 
 
student ability 
and  
resources 
                             
all on the same scale! 
   

Compare and order fractions  
using  common  
numerators or denominators. (710Q) 

Wendi  
(700Q) 

Resource  
(710Q) 

Other Resources 
www.Quantiles.com  

Finding+the+Least+Common+Denominator.pdf
https://www.quantiles.com/tools/quantile-skill-concept/155/
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Taxonomy of the Quantile Framework  

• The Quantile Framework has over 500 QSCs  
 (Quantile Skills and Concepts) that have been tested across the 
 nation. 

• QSCs are delivered as a taxonomy of skills, concepts 
and processes in specific terms. 
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What is a QSC? (Quantile Skill and Concept) 

• Within the Quantile Framework, QSC 
is the term we use to reference a  

   Skill and Concept.  
• A specific mathematical  

skill or concept, e.g.,  

“Use models to investigate the concept 
of the Pythagorean Theorem”  is: 

                        QSC 271 
                            (Quantile Skill and Concept) 

                          with a 

Quantile measure of difficulty:  
1010Q 
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Measures Reported 

• Measures reported from  
     EM400Q to 1600Q 
 
• Measures below 0Q are reported as 

“EM”  or  “Emerging 
Mathematician” 

 
• “Model the concept of  
      addition for sums to 10” EM 260Q. 
 
• The “EM” replaces the  
     negative sign in the measure. 
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A Sample of QSCs in the EM space: 

39 

Harder skills 

Easier skills 
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● Identify items that meet psychometric criteria 

● Quantile measures are determined using field test 

results. Data from the actual performance of 

examinees is used. 

● The results are also reviewed by a group of subject-

matter experts (SMEs). 

● Analysis and scale development 

● Empirical scaling is more 

replicable than expert 

judgment alone. 

Quantiles Measures: Empirically Derived  
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Quantile Scale: Mapping Math 

                         The Quantile scale is: 
 
1. Unidimensional (i.e., one score describes 

mathematics achievement across the strands) 
 

2. Developmental (i.e., higher the measure, the 
more complex the math skill is or proficient the 
student is! 

          
Note: The opposite is true in the EM space.) 

Mathematics Achievement 

EM 400 1600+ 

Kindergarten Pre-Calculus 
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Content Strands in Mathematics 

Strand assignments are included in  
The Quantile Framework for Mathematics  

The Quantile Framework for Mathematics 

Algebra  
and  

Algebraic  
Thinking 

Number 
Sense 

Numerical 
Operations 

Measurement Geometry 
Data 

Analysis. 
Statistics &  
Probability 
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Quantile Scale 

Unidimensional Construct 
One score is representative of overall mathematical ability 

EM400 
Kindergarten 

1600+ 
Pre-Calculus 

         Relationships among radius, diameter, circumference 810Q 

Relationships with diameter, circumference, pi 930Q 

     Discounts, Taxes, Commissions (%) 870Q 

    Compare and order rational numbers 840Q 

     Circle graphs with ratios & percents 870Q 

        Use tables to determine ratio/rate of change 810Q 
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What is the measure of < A? 

A 

B C 
50° 

 one problem=knowledge across 4 strands 
Measurement Item 

Step Strand 

Recognize it’s a 
triangle & right 
triangle 

Geometry 

Sum of the interior 
angles sum to 180˚. 

Geometry 

A right angle is 90˚. Measurement 

Set up “equation” & 
solve 

Algebra and  
Algebraic  
Thinking 

Calculations  Numerical 
Operations 
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The Quantile Scale is developmental  
within one strand 

240Q  
Length 400Q  

Perimeter 

840Q  
Volume of 

rectangular 
solids 

930Q  
Circumference 

1040Q  
Area of triangles, 
parallelograms, 

circles, & 
trapezoids 

Measurement 
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The Quantile Scale is developmental  
across strands 

Numerical Operations 

240Q: 
Use Skip counting to model 
multiplication 

Algebra & Algebraic Thinking 

360Q: 
Describe & demonstrate 
patterns in skip counting 

Data Analysis, Statistics & Probability 

470Q: 
Display, read, or interpret 
data on a line graph 
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 Activity: Let’s think about… The Value of Skill 
                                                        Difficulty 

• Solve problems involving 
elapsed time. 

• Use a coordinate grid to solve 
problems.  Describe the path 
between given points on the 
plane. 

• Divide using single-digit 
divisors, with and without 
remainders. 

• What does each 
skill mean? 

• In which grade is 
the skill 
introduced? 

• Which content 
strand does each 
skill come from? 
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Activity cont’d:  The Value of Skill Difficulty 

• Solve problems involving 
elapsed time. 

• Use a coordinate grid to 
solve problems.  Describe 
the path between given 
points on the plane. 

• Divide using single-digit 
divisors, with and without 
remainders. 

Which skill is 
most difficult? 
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 Solve problems involving 
elapsed time. 450Q 

 Use a coordinate grid to 
solve problems.  Describe 
the path between given 
points on the plane. 480Q 

 Divide using single-digit 
divisors, with and without 
remainders. 450Q 

Which skill is 
most difficult? 

Activity cont’d:  The Value of Skill Difficulty 
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Why do I  
need to  
know about  
the  
Quantile Framework  
for  
Mathematics? 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=acE2qbdVFp__oM&tbnid=NK_xlo7ilmTcvM:&ved=0CAUQjRw&url=http://www.mheducation.com/about/blog/our-k-12-math-programs-access-math-forum-better-learning-experience-students-and-teachers&ei=kdzHU8TaINTKsQSA04DwBw&bvm=bv.71198958,d.cWc&psig=AFQjCNFSDFA-qXbWbCq0sadiUgIDGlWoMA&ust=1405693404097646
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www.Quantiles.com 
 

Test of 
Mathematical  
Achievement 

(a partner product,  
or state  

assessment that  
a student completes  

to determine  
math ability)  

(The Math Skill Database 
where QSCs have been 
aligned to state math 

curriculums and CCSSI)  

Skills,  
Concepts, 
Resources 

Student  
Quantile  

measure of  
readiness 

The Puzzle Pieces… 
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Picturing  
Mathematics  

Using the  
Quantile Map 
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 Activity: Student Ability vs Skill Difficulty 

 

• Place the Quantile Map flat on your table. 

• Each person needs one pink and one blue strip 
of paper from your table. 

• We will work together to discuss the various 
gaps indicated by examining the Quantile 
measure of a skill compared to various student 
Quantile measures. 
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What must 
happen to  
close this 

gap? 

Laura’s Ability 
350Q 

Focus Skill 
Difficulty 850Q 

Focus Skill:  

Identify relations as  
directly proportional, linear,  

or nonlinear using rules,  
tables, and graphs. (850Q) 
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Ready for success? 
Matching the “at risk” student to the skill using  
the Quantile Framework,  
helps insure they are ready for  
instruction!  
 
 
After the introductory lesson  
there is… 
 
  …guided practice, 
  …during/after school tutoring, 
  …homework practice, 
  …review in the next day or so,       
 serves to increase a  
                    student’s success rate! 
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Focus Skill:  
 Organize and compare 
one set of information 
in histograms and bar 

graphs. (970Q) 

Marcus  
is ready 
 for this 

skill!  Marcus 950Q 

Focus Skill 
Difficulty 970Q 
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Focus Skill:  
 Estimate and compute 

sums and differences with 
decimal numbers. (580Q) 

Juanita only 
needs a 

review  of 
this skill and 
then move 

on to 
enrichment 
activities! 

Juanita 1050Q 

Focus Skill 
Difficulty 550Q 
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Quantile Learning Frontier 
 

What is the student’s  
Quantile  
Learning  
Frontier? 
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    The Quantile range 
identifies the 

learning frontier of 
mathematical skills 
in which a student 
can have success 

after some 
introductory 
instruction.  

 
This range is  

50 above 
 and  

50 below  
the indicated  

Quantile score. 
  
 

 

student Quantile score = 600 
The Quantile range or Learning Frontier is:  

550 to 650 

Quantile Learning Frontier 
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What happens when students are 
not ready  

or  
too advanced  

for the focus skill to be taught? 
60 
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An Essential Feature of the Quantile Framework: 
the Knowledge Cluster!  

A Knowledge Cluster has 4 parts: 

1.Focus skill 

2.Prerequisite skills to ensure                          

prior knowledge 

3.Supporting skills to add                              

depth across content strands 

4.Impending skills to point to what students 

will encounter next 
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Quantile Knowledge Clusters 

62 

Prerequisite Skills:  
Skills that should be learned before beginning 

instruction on the Target Skill. 

Supporting Skills: 
Skills that are related to the Target Skill but 

are not dependent on learning or having 
learned about it. 

 
Impending Skills: 

Skills that are dependent on understanding the 
Target Skill. 

 

Focus Skill: 
The math skill or concept that is the  

focal point of the lesson. 

Focus Skill: 
Use proportions to express relationships between 

corresponding parts of similar figures. (920Q) 

Prerequisite Skill:  
Identify corresponding parts of similar and  

congruent figures. (770Q) 

Prerequisite Skill:  
Given a proportional relationship represented by 

tables, graphs, models, or algebraic or verbal 
descriptions, identify the unit rate. (900Q) 

Supporting Skill: 
Analyze graphs, identify situation, or 
solve problems with varying rates of 

change. (780Q) 

Supporting Skill: 
Write a proportion to model a word 
problem; solve proportions. (720Q) 

Supporting Skill: 
Determine and use scale factors to 

reduce and enlarge drawings on 
grids to produce dilations. (990Q) 

 
Impending Skill: 

Verify how properties and relationships of geometric 
figures are maintained or how they change through 

transformations. (1070Q) 
 

 
Impending Skill: 

Use proportional reasoning to solve problems related 
to similar and congruent polygons. (950Q) 
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  The Quantile Framework for Mathematics  
 
   is… 
 

placing the 
difficulty of a skill, 
 
student ability 
and  
resources 
                             
all on the same scale! 
   

Compare and order fractions  
using  common  
numerators or denominators. (710Q) 

Sam  
550Q) 

Resource  
(710Q) 

Other Resources 
www.Quantiles.com  

Finding+the+Least+Common+Denominator.pdf
https://www.quantiles.com/tools/quantile-skill-concept/155/
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Knowledge Clusters—applications 
• To inform instruction that addresses the needs 

and abilities of each student 

• To provide insight into content background 
necessary for success 

• To add depth and breath to concepts in 
mathematics 

• To adjust IEPs according to Quantile measures 

• To provide a resource for meeting the needs 
of all RTI tiers 

 
64 
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One size 
does not  
fit all… 
                      …when it  
                      comes to  
                      Math instruction! 
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Benefits of the Quantile Framework 

• LINK:  
student ability to skill difficulty (using a common 
measure) 

• FORECAST:  
student success rate  (after introductory lessons) 

• DIFFERENTIATE:  
math instruction for struggling students 

• TRACK:  
growth over time 
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6.G.4 QSC318 
Use nets or formulas to find the surface 

area of prisms, pyramids, and cylinders in 
number and word problems. 

1040Q Measurement 

Aligning your curriculum 

CCState  
Standard ID 

MetaMetrics  QSC 
Identification number 

MetaMetrics  description  
of the skill or concept 

Quantile measure  
of skill difficulty 

The strand 
assignment for 
our QSC 
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Applications of the Quantile Measure 

Jenny,  

Grade 6  

650Q 

Textbooks 

Websites & Games 

Math Literature 
Connections 

Worksheets & 
other 

Downloadables 

Other Instructional 
Products 

Quantile Teacher Assistant 
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     A Snapshot of the Quantile Website 

 Math Skill Database   
 QSC Search 

• Curriculum Alignment 

• Knowledge Clusters 

• Textbook lesson alignment 

• Instructional Resources 

 Math At Home 

 Find your Textbook 

 Quantile Teacher Assistant 



This presentation constitutes the confidential information of MetaMetrics, Inc.  
Copyright © 2014 MetaMetrics, Inc. All rights reserved. 

www.Quantiles.com 

 

http://www.quantiles.com/
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Benefits of www.Quantiles.com for Educators: 
• Resources to assist with differentiation 

• Reduce loss of math knowledge over the summer 

• Resources have been calibrated to the Quantile Framework 

• Support at-risk math students as well as the gifted student 

• Teachers can recommend practice tutorials prior to classroom 
assessments 

• Resources to support RTI recommendations or Individual Educational 
Plans 

• Classroom teacher can maintain contact with a homebound student 

• Peer teachers can work together in a streamlined fashion 

• Emails to upcoming students 

• All resources are free and web based 
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• Students can take ownership of their learning  
• Practice math skills w/ caregivers during the summer months 
• Strengthen math skills of children during the school year 
• Additional help at home when an assignment needs clarification. 
• Students can review the skills from their textbook prior to a test 
• Support RTI recommendations or Individual Educational Plans for 

their child 
• Tutorial videos to help reteach or review math concepts taught in the 

classroom 
• Previous grade level math can be reviewed for upcoming school year 
• All resources are free, web based and calibrated to the classroom 

math textbook 
 
 

Benefits of www.Quantiles.com for Families: 
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When to use the Quantile Framework 

• Curriculum insight 

• Parental suggestions 

• Tutorial guidance 

• Co-teaching  

        opportunities 
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Pulling it all together 
 

 

Student Measure 

Skill Difficulty 

The Curriculum 

 Assessments 

 Textbooks 
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Lesson Planning using Quantiles 
 

Let’s take a look at how the  
Quantile website  

can assist a teacher in meeting the 
needs of a single student, 

Laura 
or that of a small group at similar level 
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Skill Difficulty 
850Q 

Laura 450Q 

Focus Skill:  
Describe data using the mean. (850Q) 

Let’s look at  
Student  

Readiness  
and  
Task  

Difficulty 

Too far for Laura  
to reach  
without  

Differentiation! 
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Laura’s 

Quantile  

Measure: 

450Q 

Focus Skill to teach measures 
850Q. 

Go to the Knowledge Cluster of  
the Focus Skill. 
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Knowledge Cluster: Laura’s 

Quantile  

Measure: 

450Q 

These skills are still too high for 
Laura! Go to even lower  

prerequisite skills…. 
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Laura’s 

Quantile  

Measure: 

450Q 

Using the Knowledge Cluster 
helps identify the point where 

Laura is ready to begin her 
instruction!  
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Target Skill to teach: Describe data using the mean (850 Q) 

Prerequisite Skill: Estimate and solve division problems with 2 and 

                                            3 digit divisors (690Q) 
    

  

 

 

 

 

Laura’s Quantile measure indicated that her  

instruction needs to begin here before 

attempting the more advanced skill!  

Prerequisite Skill: Divide using single-digit divisors    

             with and without remainders. (450Q) 

Laura’s 

Quantile  

Measure: 

450Q 

Steps to take in order to meet Laura’s needs: 
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Let’s take a look at how the Quantile 
website can assist a teacher in 

meeting the needs of a roster of 
students in the classroom. 
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Mrs. Ashford’s Seventh Grade Class 

Grade Name 
Quantile 

Measure 

7 Caroline 450 

7 Aliyah 470 

7 Tony 540 

7 Diana 610 

7 Clifford 610 

7 Carlos 650 

7 Portia 690 

7 Tameka 690 

7 Crystal 690 

7 Juan 730 

7 Victoria 730 

7 Jacob 740 

7 Cody 740 

7 Infiniti 760 

7 Destiny 770 

7 Brandon 770 

7 Holly 770 

7 Henry 790 

7 Ellen 800 

7 Lee 890 

7 Ashleigh 1130 

7 Lauryn 1250 

7 Corey 1290 

Consider QSC 263 
 (720Q) 

Write a proportion to model a 
word problem; solve proportions. 

(Wyoming Standard 7.RP.3: Use proportional 
relationships to solve multistep ratio and 

percent problems.) 

With the QSC 
measuring 720Q 

which students are 
ready for this skill? 

Activity: 
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The Knowledge Cluster offers insight to 
prerequisite skills for those not on target. 

QSC for “on target" students! 
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Click on first prerequisite, QSC 208, to gain insight for 
students not ready for QSC 263 

The Prerequisites in the Knowledge 
Cluster for QSC 208 can be used for 
those students needing remediation. 
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Mrs. Ashford’s Seventh Grade Class 

Grade Name Quantile Measure 

7 Caroline 450 

7 Aliyah 470 

7 Tony 540 

7 Diana 610 

7 Clifford 610 

7 Carlos 650 

7 Portia 690 

7 Tameka 690 

7 Crystal 690 

7 Juan 730 

7 Victoria 730 

7 Jacob 740 

7 Cody 740 

7 Infiniti 760 

7 Destiny 770 

7 Brandon 770 

7 Holly 770 

7 Henry 790 

7 Ellen 800 

7 Lee 890 

7 Ashleigh 1130 

7 Lauryn 1250 

7 Corey 1290 

The lower 
prerequisites in the 
Knowledge Cluster 

provide teaching 
suggestions for 

students needing  
remediation. 
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Mrs. Ashford’s Seventh Grade Class 

Grade Name Quantile Measure 

7 Caroline 450 

7 Aliyah 470 

7 Tony 540 

7 Diana 610 

7 Clifford 610 

7 Carlos 650 

7 Portia 690 

7 Tameka 690 

7 Crystal 690 

7 Juan 730 

7 Victoria 730 

7 Jacob 740 

7 Cody 740 

7 Infiniti 760 

7 Destiny 770 

7 Brandon 770 

7 Holly 770 

7 Henry 790 

7 Ellen 800 

7 Lee 890 

7 Ashleigh 1130 

7 Lauryn 1250 

7 Corey 1290 

Supporting and Impending 
QSCs provide suggestions to 

add depth to instruction. 
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In Summary… 
The Quantile Framework places the mathematics  

curriculum, the materials to teach mathematics, and the  

students on the same scale. 
 

 Thus enabling the teacher to: 

• target instruction  

• forecast understanding  

                      and  

• improve mathematics  

 instruction and  

     achievement. 
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Imagine… 

…what if there was a means of determining student 

readiness to address various math concepts?  

We call it a student’s Quantile Measure! 

…what if there existed a tool that could drill a math 
concept all the way down to foundational knowledge? 

We call it the Quantile Framework for Math! 
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For more information about Quantile measures, 
visit www.Quantiles.com. 
 
For more information about MetaMetrics, 
visit www.MetaMetricsInc.com. 
 

MetaMetrics 
1000 Park Forty Plaza Drive, Suite 120 
Durham, North Carolina 27713 
 
Phone: 919.547.3400 
Toll Free: 1.888.LEXILES (539-4537) 
Email: feedback@Lexile.com  

89 

Jane Scott, Senior Educational Facilitator 
Email: jscott@Lexile.com 


