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STEM in ELT: 3 Ways to Seal the Leaky STEM Pipeline

Posted on 4 May 2021 by Darlyne de Haan

The “Leaky Pipeline” is a metaphor for students’ disproportionate exit from
participation in a science, technology, engineering, and mathematics (STEM)
content area throughout K—12 school and college, resulting in their
underrepresentation in STEM careers. Middle and high school English
learners (ELs), students of color, and girls—particularly those from low-
income families and schools—are disproportionately excluded or dropped
from the STEM pipeline at formative moments in their academie trajectories
(Lyon et al., 2012).

: : — g Darlyne de Haan
In this blog series, over the next vear, I will discuss how to seal the Leaky 4

STEM Pipeline and steps to increase the low number of ELs entering the STEM fields.

Here are three ways of sealing the Leaky Pipeline:
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Upcoming Webinars:
5-Strategies to Improve Math Instruction:

Brambasedsaence.com
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ELLS ARE NOT NECESSARILY
STRUGGLING LEARNERS; THEY

ARE LEARNING A NEW

LANGUAGE...
THEY ARE BECOMING BILINGUAL




Today's Agenda:

A short interactive activity Practice and implement

demonstrating what is it and its strategies in small groups:

impact on ELs. manipulating word problems
and removing the question.

Reflecting on the impact this can
make for your EL.

Developing a Critical Eye to
Word Problems
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Working Memory on
EBs

Working Memory- It's Impact on ELs

How the Brain Learns, 3rd Edition, David Sousa
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https://pollev.com/darlynedehaa860
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Working Memory on

EBs

What is it and its impact on EBs.

Working Memory- It's Impact on EBs ™=

All writing utensils are DOWN!

NBCUSALSDFBIMPH
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Working Memory- It's Impact on EBs

All writing utensils are DOWN!

NBCUSALSDFBIMPH
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Working Memory- It's Impact on EBs s

What is it and its impact on EBs.

Interactive Activity
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Cummins’ Quadrant

Cognitively
undemanding
A II G
Content Context
embedded I I I IV reduced
B D
Cognitively
demanding
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BICS are cognitively undemanding activities

A

Following directions
Face-to-face conversation

C

Note on the refrigerator
Written directions (no visuals)

Buying lunch atschool Telephone conversation
Music, Art, PE dasses Oral presentation
Context Context
Embedded Reduced
Demonstrations/Experiments Standardized Tests
Audio-visual assisted lessons Reading/Writing in content areas
Basic math computations Math concepts and applications
Projects and activities Lecture with few illustrations
Making models/charts/graphs Textbooks
B D

... and CALP are cognitively demanding

Context Embedded
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Cognitively Undemanding

Engaging in conversation

iy

Participating in art class

Playing sports in PE
Conducting science experiments

EH Reading a textbook
with graphics
-+ =
+44 '
530

of candies in a jar

Talking on the phone
Writing a list

Reading textbook without graphics

S

Working complex computations

Using math manipulatives 64
V4096 &
- y Taking standardized

Cognitively Demanding

Estimating the number

paonpay JXxajuod

tests



Comprehension
Difficulties in Word

Problems

Practice strategies

Manipulating Word
Problems

A Papaya Neighs 100 9. A watermelon weigha T™wce qgg much
a) Whal is the weight »f the water meleon ©
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acute triangle

acute /\
triangle

acute A wingle i o gl
triangle o
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C hensi
Vocabulary f omprehension
STEP 1 f Word Problems

Practice strategies

“Only confusion will result

ACTIVITIES DESCRIBE g
Engage students in When The name Is demanded Teacher provides Marglpulatlng Word
activities that add . . an explanation =R
to their knowledge before the idea is mastered.

about the word L.

............................................... Definitions alone r'ar'e,ly
STEP 5 f throw much 'Igh'\' on the STEP 2 f
SISCUSS ideas they represent. They RESTATE

Students discuss terms Student restates the

with each other are USUG"Y The end prOdUCT explanation
of much exploration and

.................................... 1._ S carefu' ThoughT."

STEP 6 f STEP 3 &

GAMES Joan Countryman, DRAW
Involve students | fp ics. 1992 Students construct
in gﬂme%arlwe de Haan. Ed.D Teachin a nnﬁETi\ﬁsgaﬁ Il.éw_i_vieésny ESOL Confe

representation
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acute triangle

acute
triangle

acute
triangle

A triangle with no angle
measuring 90° or more.

VISUALIZATION
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Comprehension
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Difficulties in Word

Problems

Practice strategies

Manipulating Word
Problems

Vocabulary and Grammar Look-outs



Word problems in mathematics

often pose a challenge because

they require that students:

« Read and comprehend the
text of the problem,

Identify the question that
needs to be answered, and
finally;

Create and solve a numerical
equation.
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Comprehension
Difficulties in Word
Problems

Practice strategies

Manipulating Word
Problems




Comprehension
Difficulties in Word
Problems

Vocabulary and Grammar Look-outs i
Problems
Quantitative Relationships Logical Relationships
e Hardly, higher, last, least, e Alike, almost, always, because,
less, many, most, next different from, exactly,

if...then, never, not quite,
older, rarely, scarcely, opposite of, probably, same,

and younger since, unless, and whether

Explain these worc s using vicual aidls
and manipulatives whenever possible.
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https://www.graniteschools.org/mathvocabulary/vocabulary-cards/
https://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/

Comprehension
Difficulties in Word
Problems

Vocabulary and Grammar Look-outs actce sreoes
Problems
Relationships between two
words Relationships between two words
e As old as ® x times as much as...

 Passive voice (The bagel was eaten by
® Younger than... John...)

e Greater/less than e Divided by vs. divided into ex.
. e divide 2 by 4 (1/2) vs Divide 2 into 4 (2)
e By what percentis...

Explain these words using visual aids
and mampulatlves whenever possible.
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https://www.graniteschools.org/mathvocabulary/vocabulary-cards/
http://www.amathsdictionaryforkids.com/

Comprehension
Difficulties in Word

Problems

\/OcabU|ary and Grammar LOOk_OutS Practice strategies

o |f ELLs can't figure out who the pronoun refer
back to, they miss out on how the sentences
relate to each other.

* The students know all the words, yet not
comprehend the meaning.

Juan has 16 action figures. He gave 9 of them
away. How many action figures does he have
now?
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Manipulating Word
Problems

Ellipsis is when words are left out to tighten the problem.

All numbers greater than six... is short for
All numbers (that are) greater than six.

John earns twice as much money as Robert
is short for:
John earns twice as much money as Robert (earns)
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Continually look for words that you can replace with 4~ s
. ractice strategies
ngher frequency WOI"dS. Manipulating Word

1.Mass

2.Estimate

3.Sight

4.How much did she return with?

Rewording of word problems:
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Comprehension
Difficulties in Word
Problems

Problems

1.Weight
2.Guess

3.See
4.How much did she have left?
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Comprehension
Difficulties in Word

Problems

Practice strategies

Manipulating Word
Problems

e If Peter can type one page of his homework on his computer in 17 minutes,
how much time will it take him to type three pages?

e A fatheris 4 times as old as his son. In 20 years, the father will be twice as old
as his son.

e A sewing machine can sew a set of curtains in % of an hour. It takes a person 6
Y2 hours to do this same job. How much less time is required to do the job by
machine?

Another good tool is to teach them to draw or model the problems
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CK

e B5BOX the question |

e U= Underline the important information

— =

Comprehension
Difficulties in Word
Problems

Practice strategies

Manipulating Word
Problems

Using journals/graphic organizers to define/draw the
meaning of the words
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* B=BOX the question
¢ U= Underline the important information

e el ...

At a shop on Times Square three "I @ NY”

t-shirts sell every 10 minutes for $19.95 each.
Every 45 minutes one Yankee hat sells for
$24.95. The shop is open from 9 am - 9pm
everyday. How many t-shirts are sold in a

week? :
You practice.

Practice strategies

Manipulating Word
Problems

Pg.3
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Practice strategies

* B5BOX the question
¢ U= Underline the important information

Manipulating Word
Problems

vM

At a shop on Times Square three “I @ NY”
t-shirts sell every 1C minutes for $1 h.

Ev inutes one Y%at sells for
—The shop is open ftom 92 am - 9pm

everyday.i ow many t-shirts are sold in a week.—i

Pg.5
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Practice strategies

Manipulating Word
Problems

At a shop on Times Square three “I @ NY”

t-shirts sell every 10 minutes The shop is open
from 9 am - 9pm everyday. How many t-shirts
are sold in a week.
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Comprehension
Difficulties in Word
Problems

Practice Rewording Problems: RreElea s

Manipulating Word

Problems
Handout

® Group 1: Problem 1 OR 2

® Group 2: Problem 3 OR 4 [=] [=]
® Group 3: Problem 5 OR 6
® Group 4: Problem 7 OR 8

Pgs. 4-6

https://padlet.com/darlynedehaan/xru6rh30gzuzbijld
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Final x2 REWRITING WORD PROBLEMS IN MATHEMATICS activity.pdf

Lena has $3.10,
Saimeen : . Saimeen has $17.85,

and Tarrence has

Lena ; $27.68
Mode‘ Of Possible Questions:

1. Who has more money?

LeSS thaﬂ or 2. Put them in order of least

amount of money to

More th an. _greatest amount of money.
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a. Saimeen has ¢ more than $17.

. Lena spends half of her money. Lena has $
left.

. Saimeen has 7 times as much money as his

brother. Saimeen’s brother has $

. Tarrence uses all of his money to by 8
cupcakes. Each cupcake costs the same
amount. How much do 5 cupcakes cost? (Draw

another model)

Practice strategies

Manipulating Word
Problems

Lena has $3.10,
Saimeen has $17.85,
and Tarrence has

$27.68

Possible Questions:
1. Who has more money?
2. Put them in order of least
amount of money to
greatest amount of money.

Darlyne de Haan. Ed.D Teaching Mathematics to General Education Teachers of English Language Learn

WORKBOOK

ers Kennesaw University ESOL Conference 6/3/2021



Looking for ‘ Solution

| Need $o KNOW:

\ KNow:
$_if he tutors for

Samuel will charge,

“1 415 per day to tutor | 5 weeks
| v SENTENCE FRAMES
= | PLAN ANd WORK: LIRS

$_c_h_a__rgcd, 19 *I4 =
nu mdbqe g 9oF 1 *1Y

1 week= T days
7 weekS =14 dayS

i MANEUVERING THE MIDDLE
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Comprehension
»  Difficulties in Word
Problems

Practice strategies

Manipulating Word
Problems

in 4.0 seconds?

_d _ 1120m _
peed = - = —— — =

t 4.0 sec

28m
==

eed of the cheetah 15 28 meters per second.

Pg. 11
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Gradual Release and
Scaffolds for ELs

| Do We Do
[ Annotate objectives C] Practice the mini-lesson concept G d | R | d S .Ff | d
| Include visuals and videos ] Use L1 resources and peers ra u a e e a S e a n C a O S
Speak clearly and be explicit ] Provide sentence stems/frames
Use realia (real-life objects) ] Provide word banks fo r E I_S .

! Teach mini-lessons 1 Utilize word walls
[ Modeltthink-aloud L Include visuals and videos
[[] Use gestures/TPR [] Use gestures/TPR
[ Use L1 resources
They Do You Do
[ use graphic organizers C] Use graphic organizers
L1 wark in pairs or small groups with ] Allow translation devices if
L1 if neaded needed based on proficiency lavel
L] provide sentence stems/frames [ Provide sentence stems/frames
[] Provide word banks L1 pravide word walls
[ Provide word walls L1 Allow student use of drawings or
O Allow translation devices if needed visuals Lo assist in communicating
based on proficiency level ideas
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Putting it all Together

Word Problems:

Story problems are just math problems with words. But for a student
who is learning a second (or third) language, words in that new
language can create a barrier to understanding. By explicitly teaching
English in math class, teachers can help remove the roadblock that
often prevents English language learners from making sense of a
math word problem and, thus, from solving it. In fact, the challenges
that vocabulary, grammar, and syntax pose to English learners can
become English language development opportunities in math class.

Always look for opportunities to use strategies, such as repeating,
rephrasing, visuals, and offering prompts, that clarify language and
make math content accessible.
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Thank you! Darlyne de Haan, Ed.D

Contact Information:
Email: drd@brainbasedscience.com
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