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Latino ELs Local Context Context
• Most ELs are Immigrants
• Tend to be the children of the working poor
• Most Latino students are heavily segregated and attend schools with
high rates of free and reduced lunch eligibility
• High poverty schools have lower average achievement, fewer
resources, and more teachers that lack appropriate qualifications

The Problem
• Course-taking/Academic Tracking: the practice of sorting and
assigning students into college and general (low-level) academic
content classes (Oakes 1985).
• The Effects of Tracking on Latino ELs
• Latinos (and other ethnic minorities) are disproportionately placed in lowlevel classes and score lower in math Latino Immigrants that are not
proficient English speakers are disproportionately placed in low-track
classes
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How do we eliminate
remediation and promote
acceleration?

Why is English proficiency important in content
learning and understanding? A math example…
• Janet’s initial response in English to a question about how she and
her group had calculated the area was:
“because we count the squares. ”
• In Spanish Janet Replied:
We think the area is 18 squares. We counted the whole squares and got 12.
There were some incomplete squares left over, some were big, others were
smaller. We joined the big ones with the small ones and got 6. We added 12 +
6, and our result was 18 squares.
(Garrison & Mora, 1999: p. 44).
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Opportunities To Learn (OTL)
• OTL includes access to the educational content, resources, and
instruction necessary for students to demonstrate achievement
• Math is a Critical Gatekeeper: Course-taking Opportunities Students
who completed mathematics courses beyond Algebra 2 where twice as
likely to earn a college degree (Adelman, 1999, 2006).

Theory of Curriculum Differentiation
• Mehan and his colleagues (1996) argue that language minority
students should not be “matched” with slow-paced remedial content
and/or courses that is differentiated by “ability.”
• A more equitable alternative would instead offer all students equal
access to rigorous content with differentiated supports.
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Math, Language & CCSSS

Language in the Math Classroom
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CCSS-M: Standards for
Mathematics Practice (MP)
1.
2.
3.
4.

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Model with mathematics.

CCSS-M: Standards for
Mathematics Practice (MP)
5.
6.
7.
8.

Use appropriate tools strategically.
Attend to precision.
Look for and make use of structure.
Look for and express regularity in repeated reasoning.

6

5/24/17

What is effective mathematics instruction?
Math instruction that supports student achievement:
1. Students use multiple representations (math
symbols, words, pictures, graphs, tables, equations)
2. Explicit attention to important math ideas
3. Students have time to struggle with important
math ideas and complex problems
4. Teaching builds on students’ mathematical
thinking and reasoning
Hiebert & Grouws (2007)

What teaching practices support student mathematical reasoning?
§ Model how students should participate and talk; support these
when displayed by students; encourage student conjectures and
explanations;
§ Call for explanations and evidence for students’ statements;
§ Focus on the process not only the product;
§ Compare methods, solutions, explanations
§ Engage students in arguments for or against a statement (move
beyond “agree” or “disagree”);
§ Encourage student-to-student talk;
§ Ask students to paraphrase each other’s statements;
§ Structure activities so that students have to understand each
others’ methods.
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Mathematical Proficiency

Adding it up: helping children learn mathematics. Kilpatrick, Swafford, & Findell (Eds.), 2001. NRC.

Learning with Understanding
• Understanding: Comprehending mathematical concepts, operations and
relations—knowing what mathematical symbols, diagrams, and procedures
mean.
• Procedural Fluency: Carrying out math procedures, such as adding,
subtracting, multiplying, and dividing numbers flexibly, accurately,
efficiently and appropriately.
• Application: Being able to formulate problems mathematically and to
devise strategies for solving them using concepts and procedures
appropriately.
• Reasoning: Using logic to explain and justify a solution to a problem or to
extend from something known to something not yet known.
• Productive Disposition: Seeing mathematics as sensible, useful, and
doable—if you work at it—and being willing to do the work.
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Assessing ELs
• Study by Maria Martiniello (Harvard Dissertation)
• Massachusetts Comprehensive Assessment System (MCAS)
• Think Aloud protocols
• How does EL status complicate how students make meaning on
assessments?
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How do we keep Latino students in
grade level math courses? How do we
accelerate those that may be behind in
terms of access to coursework?

Math Domains in K-8
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How do we improve math
achievement for Latinos in the
Silicon Valley?

Math Intervention
• Instructional Strategies focused on academic language and literacy
• Hands on Math
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Instructional Strategies for
Supporting Latino ELs

EL Instructional Practices
1. Collaborative Inquiry
• Collaboration
• Authority

4. Academic Talk

2. Language Scaffolding

5. Disciplinary Literacy

•English Language
Development
•Making Content Accessible

3. Contextualization
•Personal/Home/
Community
•Local/Ecological

•Academic Talk
•Instructional Conversations

•Authentic Reading &
Writing Practices
•Vocabulary

6. Cognitive Complexity
• Academic Rigor
• Pedagogy Development
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Making Academic Language Accessible
• Academic Language is the language used in schools to learn,
speak and write about academic subjects such as mathematics
• The language of mathematics has words, expressions, and
meanings that differ from those of everyday English. For
example, the language of mathematics has specialized
meanings for words and phrases such as “horizontal”, “vertical”,
“subtract”, “difference”, “equivalence”, and “inverse” to name a
few.
• We need to provide ACCESS, OPPORTUITY, and SUPPORT for
ELLs

Scaffolding: Using Cognates
English
common
word
brave
bug
cold
dig
empty
enough
first

mean
moon

sell
sun
wash

tree

English literary/academic
words

Latin root

Spanish common
word

valiant, valid, value, valorous, valor
insect, insecticide, insectivore, insectile
frigid, Frigid Zones: South & North
cavern(ous), cave, cavity, excavate
vacant, vacate, vacancy
sufficient, suffice, sufficiency
prime, primate, primal, primacy,
primary, primarily, primer, primitive,
primeval, primogeniture, primordial,
primordium; phrases: prima facie,
prima donna
significance, significant
lunar, Luna, lunacy, lunatic, lunation,
lunarian phrases: lunar month, lunar
year
vendor, vender, vend, venal
solar, solstice, solarium
lather, lathery, lavender (originally
used as a bath perfume), lavatory,
lavation, laver, lavish
arbor, arboraceous, arboreal, arboretum

valere (to be strong)
insectum
frigus (coldness, frost)
cavus (hollow)
vacare (to be empty)
sufficiere (to provide)
primus (first)

valiente
insecto
frío
excavar
vacío
suficiente
primero

significans (meaning)
luna (moon)

significar
luna

venus (sale)
sol (the sun)
lavare (to wash)

vender
sol
lavar

arbor (tree)

árbol
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Language Scaffolding

Teaching students a powerful set of
concepts and analytical techniques to
deal with language structure will
enable them to acquire academic
language

Scaffolding Instruction
CONTEXTUAL SUPPORT
 Provide interpersonal cues
◦
◦
◦
◦

Facial expressions
Intonation
Gesture
Wait time
 Wait time. On average, teachers wait 2–3 seconds for students to
respond to a question. ELLs may require 6–8 seconds of wait time to
process information and provide a response to higher-order questions.
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Scaffolding Instruction
CONTEXTUAL SUPPORT
 Provide situational cues
◦ Manipulative
 Amplify, Don’t Simplify. Challenging concepts in science/math can be made
accessible to ELLs by amplifying the concept with the use of manipulatives

Scaffolding Instruction
CONTEXTUAL SUPPORT
 Provide situational cues
◦ Visuals. Presenting talk in visual format is
one scaffold that affords the use of
multiple senses.
◦ Graphic Organizers. To lessen the
cognitive load, it is suggested that
particular science/math concepts be
displayed visually. One way to do this is
to use a graphic organizer, such as a Venn
Diagram.

Reference Book

Index

Story book

Author
Title Page

TOC
Bold
Words

Character
Beg.,Middle,
End

Pg. #
Setting

15

5/24/17

Scaffolding Instruction
Lowering Cognitive Demand
 Making Language components Accessible

What is it?

What it is NOT?

Any positive or negative
whole number or zero

Fractions-3/4
Decimals-1/8

Science
Word

Integer
The terms even and odd
only apply to integers

-8

3

0

Used in a sentence

Some examples

Meaning
1

Meaning
2

Current

Happening right now River of water flowing
through the ocean

Wave

to move hand side
to side to say hello

Property

To posses something Something you can see,
feel, hear, smell or taste
about an object

Table

Place where people
sit to eat

Water moving across the
ocean

Arrangement of information
in columns & rows

TFHE Summer Math Academy
• Summer Algebra Preparation Program 2016
• Instructional strategies to support Latino ELs
• Lessons structure:
• 2 hrs. content focused lecture
• 2 hrs. hands-on applied activity
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Summer Math Academy
• At the Foundation for Hispanic Education (TFHE), we believe
that summer school is an opportunity to get “ahead of the
game” and prepare for the demands of high school math
classes.
• Did you know that success in college preparatory math
courses is one of the best indicators of doing well in high
school and also of enrolling in college?
• By investing time in preparing for success in high school math
during the summer, you are also improving your chances of
going to college.

Summer Math Academy
• Participants will develop new math skills, get hands-on
experience in exploring important math concepts, and to learn
about how math is used to make sense of the real world.
• The Math Academy will focus on:
•
•
•
•

Week 1: Pre-algebra
Week 2: Geometry
Week 3: Algebra
Week 4: Statistics
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Week 1: Pre-Algebra
• The first week will focus on proportional reasoning and
you will explore how in math we compare two quantities
such as fractions (part/whole)
• You will also learn about probability.
• You will then work in groups and cut up (real) Pizza to
reinforce your understanding of proportions
• … AND of course you will get to eat the pizza once we are
done with the math activity.

Week 2: Geometry
• You will study in more depth the relationship between area,
perimeter, and volume.
• You will explore the Pythagorean Theorem
• (a2 + b2 = c2 )

• You will then explore the relationship between sides and angles of
triangles AND you will use that knowledge to find the height of this
building only using mirrors and measurement tools.
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Week 3: Algebra
• You will learn about “rates” in the real world (interest rates, phone
plan rates, etc.)
• You will learn about models for linear functions (y=mx + b) and how
this equation is used to make sense of things that occur in the real
world.
• You will use this knowledge to find distances on maps the way GPS
calculates distances.

Week 4: Statistics
• You will learn how we analyze data in the real world and use it
to understand patterns and also to make predictions based on
existing patterns in data.
• You will use regression analysis to figure out how patters in
data that includes:
• math achievement test scores
• Poverty rates
• Unemployment rates
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Summer Math Academy
• At the end of the summer math academy we will discuss how what
you have learned will help you succeed in high school math.
• AND we will also show you how what you will learn in the Summer
Math Academy will begin to prepare you for Calculus in the 12th
grade!

Summer Program Math
Activities

20

5/24/17

Proportional Reasoning
• What is the difference between a ratio and a proportion?
• A ratio is the comparison of two numbers by division.
• Proportion is a statement that says two ratios are equal.

Sugar packets in Soda
• How many packets of sugar do you think there are in a 20oz. soda
bottle?
• Guess as close as you can.
• What information will you need to know to solve the problem?

21

5/24/17

Sugar Content
• 1 soda contains 64g of sugar
• 1 packet contains 4g of sugar
• How many sugar packets in 1 22oz. Coke bottle?
• 64/4 = 16
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Proportional Reasoning: Similar Triangles
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Expressions/Equations
• What is the difference between and expression and and equation?
• Can you provide an example?

Simplifying Expressions
• How can we extend the idea of a “zero-pair” to simplify expressions?
• How could we represent an unit, an “x” or “x-squared”?
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Solving 1-step equations: Addition
• How would you model the following 1-step equation using cup and
+/- units?
• X + 5 = 9? How would you solve the equation?

Solving 1-step equations: Addition
• How would you solve the equation x + 5 = 9?
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We can use area tiles to model polynomials…

Multiplying binomials
• How can we model 2(x – 3)?
• Hint: use distributive model
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Distributive Property
• So how would you model 2x(x -3)?

Binomials (FOIL)
• How would you model (x + 1)(3x – 2)?
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Simplifying Polynomials and Mult. Binomials

STATISTICS

1

9

7

0 5 6

0 0 0 1 6

0 7 8 8 9

2 3 3

The mean or average provides a good summary statistic for describing the center of the distribution,
and is the place where the distribution must be supported for it to balance

9 8 7 6 5 4 3 2 1

⎛ Balance ⎞ = ( Add up all the values )
⎜ Point ⎟
⎝
⎠
(Number of values )
=
=

(21 + 39 + 47 + 50 + ... + 83)
(19 )

1205
19

= 63.4
Known as the
Slide 56
sample mean, or
average.
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Math Language &
Multiple Representations
What is it?

What it is NOT?

The mean is the arithmetic
center of a distribution.

Median
Mode

Mean

The mean math test
score for the class was
92.
Used in a sentence

Equation example

Math Language &
Multiple Representations
Equation of a line:

Table
X
0
1
2
3

Y = 2x + 1

Y
1
3
5
7

Slope
(of a line)

The slope describes the
relationship between
points along the x and
y-axis.
Definition

Graph
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Math Academy Results

Pre-Algebra Summer Math Institute: NWEA
MAP Math Scores
Math Assessment

Pre-Program
Mean
(Summer 2016)

Post Program
Mean
(Fall 2016)

4-week
Growth

Notes

Overall Score

222.7

223.5

1 point
growth

Average growth on math is 2 points
over 1 Academic Year - 7 th grade
level.

Algebra Subtest

225.5

227.5

2.5 points
growth

This is ONE year of growth in Algebra,
227 is 8 th grade level (from 7 th grade
at Pre Test)

Real & Complex
Numbers

222.4

223.4

1 point
growth

Average 1 point growth, but student
still at 7 th grade level

Geometry

223.0

223.0

0

No change in scores detected (7 th
grade level)

Statistics &
Probability

220.0

220.2

0

No change in scores detected (7 th
grade level)
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Summer Math Institute Participants
& Non-Participants Fall 2016
Math Assessment

Summer Institute
Participants
Fall 2016

Non-Summer
Score
Program Participants Difference
Fall 2016

Notes

Overall Score

223.5

217.8

- 5.7 points

217 for non-participants is at
a 6 th grade level, 222 and
above is at 7 th grade level

Algebra Subtest

227.5

220.6

- 6.9 points

220 for non-participants is 6 th
grade level, 227 is 8 th grade
level

Real & Complex
Numbers

223.4

219.5

- 3.9 points

219 for non-participants is at
a 6 th grade level, 223 is at 7 th
grade level

Geometry

223.0

218.4

- 4.6 points

218 for non-participants is 6 th
grade level, 227 is 8 th grade

Statistics &
Probability

220.2

212.9

- 7.3 points

212 for non-participants is 5 th
grade level, 227 is 8 th grade

Lessons Learned
• A 4-week program the summer before 9th grade was not enough
• In 2017 Expanded Summer Program for 5 weeks
• Supplementary Math Course Developed for struggling students
• Basic skills focus parallels grade-level course

• On going PD and Coaching on Instructional practices
•
•
•
•

Language scaffolding
Academic language and literacy
English Language development and support
Collaborative group work
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Creating the Conditions for Latino Success
• Teachers need collaboration time
• Co-plan lessons
• Examine student work

• Demystify Math for Students
• No sorting of students by “ability”
• instead heterogeneous grouping of students
• Differentiate support

• Teacher PD
• Support English Language Development
• Academic language & Math Talk
• Use math models/representaitons that model language and concepts

Math Language in Calculus: Black Books
Describe the relationship or I apply this when …
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QUESTIONS?
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