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Can Research Help?

*History/anecdotal

Cuevas, 1984
eLanguage factors
eDiscourse patterns
Cultural backgrounds
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Presentation Notes
When I started teaching in 1974 many people in education used to think that math classes for ELLs because math was less language dependent than other subjects, it was the first subject that children were transitioned into for all English instruction.  Because math dealt with numbers, people really believed it was non verbal.

In my class we used programmed texts that broke down calculations into their smallest parts and we modeled each step for students to copy and then do on their own.  We did nothing but addition, subtraction, multiplication and division and most of my third and fourth grade students grew so bored with the process that they never made it to division.

Then I told myself this rote learning isn’t working so I started teaching the math orally in Spanish using the text everyone else was using in English. I would teach one day in Spanish and one day in English.  But we fell behind everyone else.  My kids were ready for English but they still were having problems.

Would research have helped?  Probably, but there really wasn’t any.  The first study I know of wasn’t done until the mid-80’s.

Cuevas told us that we needed to look at certain areas such as language factors that cause difficulty, interactional discourse patterns in the classroom and the importance of using students’ cultural backgrounds in instruction.

But before we go into that let’s take a look at this poem.


lsnt Bnglish a Trip?

Isn’t English a trip?
Everyday while | sit in class
And wait for Mrs. Jones to call on me,
She writes on the chalkboard
But calls it a blackboard
And yet---
| look at a greenboard.

And when reading time rolls around,
It's hard to understand why the word Nike
Is not pronounced like bike,

Or hike,

Or Mike
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Mrs. Jones always gives us these rules.

| remember the one about
“when two vowels go walking,
The first one does the talking
And the second one does the walking.”

And guess what!

It works with a word like beans.
There are two vowels—
E does the talking
And a does the walking.
Sort of like my sister and me---
She does all the talking and | do all the walking.

BUT
Then they break the rules.
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What about words like
Choose
Or eight
Or feather?
There are two vowels walking,
So which one is the talker and
Which one is the walker?

| thought it would be easier
When math class started.
Because that's just about numbers,
And circles,
And things like that,
Right?

Was | in for a surprise?
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When Mrs. Jones started talking about addition,
She used the word plus
Like 2 plus 2 equals 4.
Sounds good to me.
But last week she mentioned the word combine,
And she said that meant addition, too.

All right...
On Monday we were doing some math problems.

(Oh man! | had a hard time reading—
TOO MANY WORDS!
| didn’t understand them all,
But my buddy Julio helped me out.
Now | owe him one,
But that’s another story.)
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Anyway...
We were doing our math problems.
| read the problem
And it said the herd of elephants was increased
by three.
Julio and his cousin Julia told me that increased
by
Means addition also.

“What, Mrs. Jones?
Could you please repeat your question?
What’s the sum of all the elephants?

Hmmmmm

What did Julia tell me sum meant?
Is that the same as some
Like “when some of the kids tease me”?
Sorry Mrs. Jones.
| don’t know what the sum is.” Perfection Learning’
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(Actually, | don’t know what the word means.)
Oh well—

| hope tomorrow | have a better day.

Right now
| have to catch up with my friend Herb.
| just learned in science class today
That in the word Aerb,
The Ais silent.

| need to apologize to Erb for saying his name wrong.
Isn’t English a trip?

............ by José Franco
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What does Research say about Vocabulary?

o|sabel Beck’s “tier words”

*Robert Marzano’s systematic, standards-
based vocabulary instruction

*Use of the Frayer Model or G.O.s

*Diane August & Catherine Snow’s multiple
exposures

«Jim Cummins’ rich oral language and
extensive reading experience/cognates
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Beck talks about vocabulary falling into three tiers.  Tier 1 words are those that we use everyday in social interactions.  Most of the words we use are tier 1 words.  Kids will easily pick up this vocabulary and there are loads of materials out in the market that teach these.  Tier 3 words are the technical vocabulary, content area words like exponent and least common multiple.  The math texts teach these.  Words that we are expected to know because of the context they are used in or because they have multiple meanings are the tier 2 words.  These words require a more deep knowledge of how language works.  More than deep, profound.  These are words like volume, plane, mean, rounding and the many other examples you’ve heard me use.  

Marzano says that the way we teach vocabulary has to be explicit and systematic and that we need to look to the standards to develop our vocabulary.  Both Marzano and Frayer use vocabulary cards that not only teach the word but use a flash card with a quadrant on the back that asks kids to explain or define the word in their own words, to draw or picture the word, to give an example of the word, sometimes a non-example, and to interact with the word using their own words.  If you will look at the vocabulary cards the student will be working in with the ALN you will see why people can see their ideas reflected in them.

Frayer model and other graphic organizers are used to understand the concept.

August and Snow talk about how important repeated practice of vocabulary is for second language learners and you will surely see that students will have multiple exposures and opportunities to work with the vocabulary in each module.

Cummins says that the more kids are exposed to a rich oral language and the amount of reading they experience will determine the amount of vocabulary they develop.  He also says that letting kids in on the idea of cognates will make them feel smarter cause they will already know the word in their primary language.  Words like multiplcation and division are cognates in Spanish with multiplicación and división.  In the ALN, we will have a list of cognates for the teacher to share with the students.

Frayer model is used to understand the concept.


Language Factors

*\Vocabulary/semantics
Math meanings
«Conceptually dense
*Multiple terms for the same thing
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Most studies list the kinds of vocabulary that ELLs have difficulties with but because math involves critical thinking, reasoning and problem solving we have to look at how language is used, what sentence structures cause problems, how the correspondence or non-correspondence of words and symbols affect math learning, characteristics of word problems that make their comprehension difficult and so on.  These features of the special language of math are often referred to as a math register.  

First, let’s think about what challenges vocabulary and semantics include.  As we saw earlier with Beck’s tier two words, words with math meanings different from their everyday use are problematic.  Words like mean, round, table, point.  There are many.

Words or phrases that are conceptually dense in that they convey very complex meanings for example words like exponent or coefficient.  Or words that combine two or more concepts to form a new concept like common denominator or least common multiple.  A student might look at least common multiple and think I know least---common---and multiple is like multiply but knowing those words certainly wouldn’t give me the meaning of least common multiple.  

Also, words like we saw in the poem like add, combine, increased by and so on.


Moschkovich, 2007
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Here’s one of my favorite kinds of problems.  And so easy for children to answer.   Click!


Language Factors

*\Vocabulary/syntax
*Relationships
sLack of 1-to-1 correspondence
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Voc/syntax issues include understanding a concept is harder when the concept is made up of the relationship between two words.  

For instance,  Elena earns 5 times as much as Dave.   Joseph is as old as Mary.  Carrie is 6 years older than John.  Divided by versus divided into.  Also, the lack of 1-to-1 correspondence between symbols and words like The number A is 5 less than the number B is not A=5-B rather it’s A=B-5.


Language Factors

eDiscourse
eLogical connectors
References of variables

eCultural difficulties
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Looking at challenges in discourse where it’s easy to look at logical connectors like if…then, if and only if, because, for example, either or.  These may signal similarity, or contradiction, cause and effect, reason and result, chronological or logical sequence.

Let’s say we look at the use of “if”.  If you multiply 8 times 5, the answer is 40. 

Or, If I take one counter out of a bag, the probability that it will be red is one in two.  

Or,  If we had cut the pizza into 8 pieces instead of 4, the pieces would have been smaller.

If you think the word if in those sentences means the same thing you would be mistaken.  We teach ELLs that the word if means something that didn’t really happen or that might happen.  If you can describe the differences among these three if sentences, you get a star.



Another example of discourse are references to variables.  Like, There are 5 times as many students as there are teachers.  The correct equation is 5T=S not 5S=T.  Or, Three times a number is 2 more than 2 times the number.  Here, number refers to the same number both times.

But if we see a problem that says , If the first number is 2 times the other, find the number.  What do first number, the other and the number refer to?

Then there are cultural difficulties.  Things like notation of division problems or the use of periods and commas or units of measurement, or the use of fractions.  All these and more need to be considered.  Many times publishers of math books feel like if they use ethnic names they have taken care of the cultural issue.  Or, one that I especially like is when they include a chapter on the Mayan numbering system or the Aztec calendar.  That really meant loads to me as a Mexican American growing up in South Texas.






What is academie language?

«Content area words/technical vocabulary
*\VVocabulary knowledge (depth & breadth)
*\Written distinct from oral vocabulary
Complex sentence structures & syntax

“Story” problems
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Academic language is largely recognized as the words used in a specific manner in a particular way. ( I’ll be referencing math for our purposes but this can occur in any academic area.)  For instance, content area words like divisor, cubic area, multiplicand,  scatter plots, improper fractions.  These words are rarely used outside a math context.  One study that was done in 1993 by LL Khisty showed bilingual teachers who were using simplified language or fewer words and phases from the register of mathematics.  There was a lot of interaction in the classes and lots of language but not math language.  For instance, in teaching about fractions, the teachers identified the denominator as “the number on the bottom” without ever explaining its mathematical meaning.  It may be that these teachers were consciously trying to simplify their language to make it more comprehensible to their students.  Or it may be that they were unaware of the importance of using and explicitly teaching the language of math.  Either way, the study points to the need for improved math teacher education.

Academic language also requires a depth and breadth of the vocabulary because many words we might recognize in one context mean something totally different in a math class.  Again, Think table, kids will know what a table is but in math class they are confronted with a multiplication table, something very different.  The know round like a ball or a circle but now they are asked to round a number up to the nearest 10.  A concept that is totally different in math.  Think of words like volume, mean, point,  plane and how in a math context they will be very confusing to kids who are learning English as a second language.

Also written language is very different from oral language.  Word problems in math require an understanding of the vocabulary. Kids will have to know that greater than means that it is more than 10, equal to is exactly the same as 10 and so on.  They have to know enough language to be able to use more language to explain it.

Word problems in math also have very complex sentence structures and syntax. Think, Two bakers can bake two cakes in an hour.  At the same rate, how long will it take one baker to bake six cakes?  It’s nine hours, one baker bakes one case in an hour and a half and six cakes in nine hours.  How about this one?  To the square root of 25, add the number of King Coles’ fiddlers, and multiply by the number of digits in a standard zip code.  Think of all the things you have to know.  The square root of 25, ok that’s easy enough, it’s 5.  Next, the number of old King Coles fiddlers,  It’s 3.  So we add 5 plus 3, that’s 8.  And the number of digits in a standard zip code.  I have to know what a zip code is and that there are 5 digits in that so 5 times 8 finally equals 40.  Whew!   In order to know what the operation is they have to figure out what the question is and because so many word problems will have significantly more difficult structures to muddle through, the difficulty increases exponentially.

Story problems is what many of us call word problems.  Everybody knows about genres in literature.  We teach children about fictional narratives, persuasive essays, poems, plays even blogs and IMs but we don’t teach them anything about the genre of math problems.  In a story, if they don’t know a word, they can often figure it out from the context, they can look at the pictures or use their prior knowledge.  Word problems are usually short and because they are short they lack any kind of real context that might help students understand them.  The context of word problems is often an artificial one invented in order to provide students an opportunity to use math to solve “real problems”.  Many times the pictures don’t really provide any real help.  This artificial context makes unlikely that anything a student might know about the people of things used in the problem might be useful or helpful in understanding it.  Add to this the fact that the language used in the problem is often more complex than it needs to be, and a problem that appears very simple to those of us who are familiar with math and the English language all of a sudden becomes incomprehensible to ELLs.  

When talking about word or story problems we should also consider background knowledge.  




Problem:

A submarine is 285 feet under the
surface of the ocean. A helicopter

Is flying at 4,500 feet above sea level.
Given that the helicopter is directly
above the submarine, how far apart
are they?
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Easy enough, right?

When you first look at this it might seem simple.  There is no technical math vocabulary.  Most ELLs know the words helicopter and submarine especially if in their language they are cognates with English.

However, incomplete background knowledge could prevent ELLs from arriving at the right answer.  Sea and ocean are used as synonyms.  Sea level and surface of the ocean refer to the same level.  The term seal level is an abstraction.  It can apply to places that are nowhere near the ocean and places that are below sea level are not literally under the water.

The phrase “how far apart” does not specify horizontal distance or vertical distance.  Students must interpret the information in under the surface of the ocean and above sea level in order to determine this.

In addition to these issues of background knowledge, there are also language difficulties.  The phrase “given that” is crucial for correctly understanding the problem.  It might cause problems for ELLs.  The use of the pronoun They can cause difficulty because if can refer to either people or things.

Since this academic language of math presents so many difficulties for ELLs what can be done??  There is one simple answer.  TEACH IT!

We can’t wait for students to “pick it up” on their own.  It has to be taught explicitly and comprehensively.


What else makes math hard for ELLs?

eLanguage acquisition takes 5-7 years
Math language is another language
*Other factors

> Prior schooling
> Prior content knowledge
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Linguists tell us that acquisition of any language takes about 5 to 7 years.  Math is another language in and of itself.   It is symbolic and has many content words that live only in the world of mathematics.



There are two factors that will effect how quickly kids progress in English that we should also address.  Kids who have formal schooling in their primary language will do better and learn more quickly because they know what school is all about and they have content knowledge in their own language.  They might already know how to read or do math and those are things you only learn once.  All they really need is the verbiage in English and that is something we can help with. 

Whenever raw math is contextualized through problem-solving scenarios, concept-dense

vocabulary, and complex grammatical structures, language comes into play. When that language is English, ELLs

must process and interpret information in a language in which they are not fully proficient to be able to perform

the mathematical tasks.


How do teachers handle this?

*Not all students learn the same

*Not all teachers have the training

*Not all classrooms have access to great
materials
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MATH
+ ACADEMIC LANGUAGE
+ ELLs

=SUCCESS

Merri Longoria Gutiérrez
Director of School Support Bilingual/ESL
aln@perfectionlearning.com
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