Quantiles 101

An Introduction to the
Quantile Framework for
Mathematics
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Samantha S. Burg, Ph.D.
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Lexiles and Quantiles:
Each measure one construct.

In other words, students will receive
BOTH a Lexile and a Quantile score.

Example:

Student score report:
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Good news!

The power and advantages of the

Lexile Framework for Reading |
have been harnessed for
mathematics...
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Lexiles and Quantiles: Both are vertical, developmental scales

2000L

The Quantile Framework o,
for Mathematics N
T 1400L |
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Resources:

Instructional Implications -Math skillsftopics

Student Quantile _—7 8t level

Measure *Knowledge clusters

* Textbooks

*Websites
*Games
*Math at Home

*Trade books

*Worksheets
MetaMetrics.
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Other FAQ...

= Is there a connection between the Lexile scale
and the Quantile scale?
- No
= Should students have similar Lexile and
Quantile measures?
- No
= Is reading considered when measuring math
items?
- Yes...
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Goals for the Session...

= What is the Quantile Framework?
= What does a Quantile measure mean?

= How can it be used in the classroom?
- Free suite of online tools at Quantiles.com
- And, Quantile measures for students are
available....
* Now for some (block)
* Soon for all students in NC
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Question 1:
What is the Quantile Framework?
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Quantile Framework Taxonomy

= What is a QTaxon?
- Mathematical skill or concept.
- Over 450 QTaxons in the Framework
- Ranges from Kindergarten to PreCalculus
= Where does the list of QTaxons come from?
- National Council of Teachers of Mathematics (NCTM)
- TIMSS
- State curriculums
= How are the strands determined?
= Content Strands from NCTM and other states

Think of a classroom...

Which skill is most difficult for the
student?

= Create equivalent amounts with different coins and bills. 460Q

= Analyze patterns and translate the pattern into another
pattern (e.g., from letters to numbers). 460Q

= Divide using single-digit divisors with and without
remainders. 460Q
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Map of the Quantile Framework 1

o P

< © Thisisa snapshot of only 20% of the QTaxons in the

Quantile Framework.




How do we get a Quantile measure for a QTaxon?
= Field Study February 2004

= Tests for Grades 2 through Algebra II

= Ancillary Materials: rulers, protractors, calculators, and reference
sheets

= Sample: N = 9,847 students in 34 schools and 6 states

= And then....

Identify items that meet psychometric criteria

Identify items that are representative of the QTaxon and match
what is typically taught during the first lesson

Relationship with prerequisite and impending QTaxons (i.e., the
knowledge clusters) 1
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MetaMetrics.

The Quantile Scale is a developmental scale.
(within a strand)

250Q 420Q 820Q 930Q 950Q
Length Perimeter Volume [l Circumference Area

MetaMetrics.
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Example of How Strands Relate

What is the measure of < A? Measurement Item

A Step Strand
Recognize it's a Geometry
triangle & right
triangle

Sum of the interior | Geometry
angles sum to 180°.

A right angle is 90°. | Measurement

[l
Cc B Set up “equation” & | Algebra
solve
Calculations Numbers &

Operations

&
G}
i

Knowledge Cluster Impending/

for Reverse search

QT A 208:

Solve one-step linear equations and inequalities and graph
the solutions of the inequalities on a number line.

Prerequisites &
Supporting QTaxons

—
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The Quantile Scale is a developmental scale.
(across the strands)

Numbers & Operations

240Q:
Use Skip counting to
model multiplication

Algebra, Patterns & Functions >
360Q:
Describe & demonstrate
patterns in skip counting
Probability & Statistics
470Q:

Display, read, or interpret 4
data on a line graph

MetaMetrics.
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Interaction of the Content Strands
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Question 2: What does a
Quantile Measure mean?

Learning Frontier (+50Q)
Example:
Student’s Quantile Measure 600Q
Quantile learning frontier is 550Q - 650Q
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Student - Task (in Quantiles)

my classroom?

Instructional Applications

Question 3: How can I use it in

What Does the Measure Mean?

1.00
0.90
0.80

0.70

0.60 /
0.50
0.40

0.30 /
0.20
0.10

0.00 T ; ; T T T T
-1000 -750 -500 -250 0 250 500 750 1000

Forecasted Understanding Rate

Student - Task (in Quantiles)

Implications for Instruction

A Quantile
- Scale

—f 1000Q

Learning Frontier +50
J + € = =Jenny, Grade 8 - 950Q |
-50

- 900Q

700Q { _.
MetaMetrics.

Differentiated Instruction

= Understand content progression
= Determine student readiness

= Differentiate instruction by linking students
with appropriate instruction at their level




Quantile Scale

Sally & Jim
1000Q . .
Task Difficulty
+ Student Readiness
Raul
-y = Mathematics Success
800Q +50
Jacob, Lyn, Victor
-50
700Q :’.
MetaMetrics.

Applications of the Quantile Measure

A Quantile
Scale Textbooks Quantile Teacher Assistant

N A

—4 1000Q' Websites & Games
N 7 _7
- - ’
Worksheets & other
|- 900Q —— -) Downloadables
~
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Products i
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Keyword(s) Do you know the GTaxon D7 Jump
- straght 1o the details by enterng the 10}
Totae: | A Staes % hars.
Grade: | Al Grades - e
State Goak: gTaxon ID: GT-A * | Disglay
Al State Goaks -
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strand; | Al Sweds v
Sasch
T3f you &re in & Sats that has besn abgned to the

GQuantle Framéweek, yl can select your state and Ses
e state goals for the OTaxons.

The Quantile Website:

www.Quantiles.com

55 T R T RS

QUANTILE THE QUANTILE FRAMEWORK® FOR MATHEMATICS
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QTaxon Details

QTaxon ID: QT-M-118
OMeasure: 2400
Strand: Mumbers and Operations
Description: Model and explain multiplication in a variety of ways including repeat
addition, rectangular arrays, and skip counting,

Knowledge Cluster

Precursor Taxons

El“.ﬂm |nmusun| Desceiption

Uy courting strotigies for total up to 100 Bl mcude sounteng forward, cooanbing
oIH-£17 1 M \backwards, grauping, tans frame, and hundreds chart,
T L Fobe count by 3s, 45, 65, 75, 05, and 95.

Supportive Taxens

IE“" |Quu=un| Description
[EESECR

4800 onstruck graphs whera symbols or scales represent multiple units,
|Determing the value of sets of coins (pennies, nickels, dimes, quarters,and half dollars)
sdnnbdy comns Hhat have o speoted voalur; recond using appropate notatson.

oTN-110| 2200 :ﬂlclldal and uze the identity and cammutative properties for addition (U) and multplication

g | 70g

4 210 ell ime at the five-minute intervals.




Related Math Terms

» mulbply
* array
» skip counting

Refurn to top

State Standards

|Mi59iss'uapi 'l

G Model and multiply num: 0 to 5§ usng re addition. 2
2

Bl odel multipheation prok: drawing and writing explanations.
(e Model, egolore, and state multiphcat tads 6 to 12, and dvision facks 1 to 1203

Return to >

Textbook Lessons

Texthook Grade/Course Lesson
imath Multiplving by | Vovager Expanded . 1 - Multiplying by 7 - Choozing an
A-Deat Humbers 4 Learning, LP 1-Digit Humbers CpErauon
[Vmath Mumolving by Voyager Expanded 4 1 - Multiplying by 1 - Meaning and
1-Drad Hurnbiers -6 Learning, LP 1-Digik Numbers Muthipheabon
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Web Resources

T e G
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ok, ey Directions .

Download Resources

Ressurce. I Link
[forkshedt GT-N-118 [Sackishesrele s oy
B 5501
ook, Articke or Periodical in Print
[ mow — P Addmional |
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Grapes of Math Mind-Siretching Math

[Ty Toes
o dundred Shaas
Math Potatoes
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Aligning to State Standards

draw conclusions.

D Description Strand il

Goal
OT-M-099  100Q  |Measure lengths in inches/centimeters using apprapriate tools and units, |Measurement gfaf ]
OT-M-099 1000  |Measure lengths in inches/centimeters using appropriate tools and units, [Measurement g:“;fZS
T-M-099  100Q  |Measure lengths in inches/centimeters using appropriate tools and units, [Measurament gz‘f?af
o Frobability and |Grade: g
OT-P-097| 2500 |Locate points on the number line. e e
Trr1m] ssoq  [Reed Celsius snd Fshrenheit thermomsters; relats temperatures to mssrement | 3rade:
ryday situstions. Gaal: 4b]
reis] segq  [Read Celsius and Fahrenhet thermometers; relate temperatures o essurement  |Erade:
everyday situations Goal: 4]

Read and intarpret tables and graphs (pictagraphs, line plots, and :
T-P-137| 3300 ffrequency tables) as sources of information. [dentify the main idea and [aronopiy 2nd - |Grade: g
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Quantile Teacher Assistant

I ST b | ) Scarch tha stath sail Ditahase

el

oy S — a
T T—

Snvamng ok Bama:

Tiemey, Dacember 13, 1858 ok 3:38 o LT

Quantile Teacher Assistant:
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1. Select State
Seectasisn

2. Seiect Grade

3. Select Objective
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Select your state:

o
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1. Select State

Selecta e
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Select the grade level:

¥ TeacherAssistant

Tirre 8 % Thes sy tool heips Y

Piarse folow e hree Sieps belowr

LSsiactStaty,

tiath Corins 9
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Select the objective:
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QTaxons and Activities displayed:
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Sliding bar adjust to your class range:

Select Quantile Range of Your Class
5500 10400

L
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The Quantile Framework is NOT:

= An indicator of mastery of specific skills.
= A list of mathematics skills.

= A curriculum for mathematics.

= A mathematics program.

= A grade equivalent.

= A measure for a worksheet or test.




The Quantile Framework for Mathematics

= Predict student readiness
= Monitor student math progress
= Adapt instructional methods |

= Understand pre-requisite skills for
advanced concepts

= Match students to appropriate materials at
their level

= Link big mathematics concepts to state
curricula

59 e

Questions?
Samantha Burg, Ph.D.

sburg@lexile.com
919.547.3446

MetaMetrics Information
= For PD information:

Kim Shirling

919.547.3443 / / kshirling@lexile.com
= 1.888.LEXILES

(1.888.539.4537)
= www.Quantiles.com
= profdev@lexile.com

MetaMetrics.
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Summary

The Quantile Framework locates....
- the mathematics curriculum,
- the materials to teach mathematics, and
- the students themselves on the same scale.

The results of the Quantile Framework....
- targeted instruction,
- forecasted understanding and

- improved mathematics instruction and student
achievement.
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