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Why we're here:

Partnersh|p



» Get to know quality evidence and
how it can be used

* Explore evidence-based practices
IN Mathematics

1

* Brainstorm ideas and adaptations

TOdaY'S for migratory students and families
S

Goa . Provide feedback that will help the
IMPACT process advance to the
next step



Let's
warm up!

My Math Memory

Think about a math memory from your life - a time that you used or
experienced math that really stuck with you. Describe the experience - who
was there? How old were you? What were you doing? Why do you think this

moment meant so much?

SHARE IN PADLET or IN THE CHAT >



Let's Get to Know

Fvidence



ABOUT THE TERM

Evidence-based
practices;

Strategies Interventions

Programs Practices
Approaches

Activities Techniques



What does it mean when a practice is

evidence-based?

RIGOR There has been a high-quality test
of effectiveness

Two groups of similar students,
where one receives the intervention
and the other does not

Large and diverse sample of
participants



What does it mean when a practice is

evidence-based?

RIGOR There has been a high-quality test
of effectiveness

RESULTS Outcomes improve for students,
service providers, families

REPLICATION Can be repeated using detalls in
the study
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What was motivating you to

check the evidence?



Why do we seek to use evidence?

» Always learning and updating our skills
» Greater reliability for our decisions

» Better decisions and "better bets™

» Stakeholder buy-in

* Increase the likelihood that student
outcomes will improve

1. Farle¥-Rilgp|e, E., Shewchuk, S., Micklos, D (March 10, 2022). “Taking Action as an Evidence-Informed Educator.” R4P Workshop Series, University of Delaware,
Center for Research Use in Schools. https://sites.google.com/udel.edu/research4practiceseries/taking-action-as-an-evidence-informed-educator



Many ways we can

use evidence:

Strategy
Selection

Choosing a program or
practice to use

Strategy
Implementation

Learning from what worked
or what didn't

Strategy
Design

Combining techniques into
something new

Strategy
Evaluation

Planning how to monitor
your progress



For migratory learners, there is often

an evidence gap.
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N tracks what happens over time
N needs similar students at the start

N IS strongest (causal) when students get

exactly the same intervention, so we know what worked

L

Why are these things more challenging
when thinking about migratory students?



So what do we do?

@ il

Know our Know our  Make our
learners  evidence adaptations




Separation from family
Low graduation / high dropout rates
Emerging bilingual skills and reading abilities

Acute poverty, which leads to more health and
educational disadvantages

Multi-sibling or multi-generational households

Large gaps in instructional / assessment time
and a lack of educational continuity

Parents/caregivers who are limited English
proficient, with low education attainment levels

() Migratory learners and families
g face great challenges:

Parents/caregivers (or the student
themselves) having labor-intensive,
physically demanding, often hazardous jobs

Living in isolation from their communities,
with limited access to services

Inconsistent access to technology — both
devices and internet connectivity

Psychological challenges that may stem
from trauma, abuse, abandonment,
deportation, marginalization, forced labor or
trafficking, or other adverse childhood
experiences

and more

Lundy-Ponce, G. (2010). “Migrant Students: What We Need to Know to Help Them Succeed.” Colorin Colorado. Retrieved January 4, 2024, from https://www.colorincolorado.org/article/migrant-students-what-we-need-know-help-them-succeed;
Idaho Department of Education (n.d.). Seven Areas of Concern of the Migrant Education Program. Retrieved from https://www.sde.idaho.gov/federal-programs/migrant/files/migrant-services/cna/district-toolkit/Seven-Areas-of-Concern.pdf



() Migratory learners also

é&ah show great strengths:

< Bilingual, with rich cultural and linguistic experiences

» Cognitive flexibility and perspective-taking abilities, including
social-emotional skills

% Resilient and adaptable, overcoming challenges to immigration,
moving frequently, and more

*» Eager to learn and earn - hopeful about education benefits,
parents emphasize a need to succeed and provide

% Hard working - models of work ethic and pride in employment;
some learners already have jobs

» Cohesive extended families where they may have been in a
mentoring or tutoring role for siblings, cousins, parents

Adapted from Suarez-Orozco (various), Salinas & Franquiz (2004).
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Al

KNow our
evidence



Our primary source for
today's math evidence:

The WWC
Practice Guides

What Works Clearinghouse

A Division of The Institute of
Education Sciences,
US Department of Education

All guides:
https.//ies.ed.gov/ncee/wwc/practicequides

What Works
Clearinghouse™

stitute of
Education Sciences
Assisting Students Struggling with
Mathematics: Intervention in the
Elementary Grades

Educator’s Practice Guide

Source: What Works Clearinghouse.


https://ies.ed.gov/ncee/wwc/practiceguides

‘E"::!;"“ fou Solences ‘What Works EDUCATOR'S PRACTICE GUIDE 'WHAT WORKS CLEARINGHOUSE™

) . . Clearinghouse™
Encouraging Girls in

Math and Science Asstxﬁmg Students S :vhith
IES Practice Guide glaemgln&f;ségd@g’eﬂ e Teaching Math to Young Children

Educator’s Practice Guide

A publication ofthe National Center for Education Evaluation and Regional Assistance (NCEE) at IES

NeER 2007.3003
U.S. DEPARTMENT OF EDUCATION NCEE 2014-400!

5
U.S. DEPARTMENT OF EDUCATION

1ES PRACTICE GUIDE 'WHAT WORKS CLEARINGHOUSE

EDUCATOR'S PRACTICE GUIDE 'WHAT WORKS CLEARINGHOUSE

Organizing Instruction and Study
Developing Effective Fractions Instruction to Improve Student Learning

for Kindergarten Through 8th Grade

Improving Mathematical Problem
Solving in Grades 4 Through 8

A Practice Guide

U.S. DEPARTMENT OF EDUCATION NCEE 20104039 = IEGIONAI AT U.S. DEPARTMENT OF EDUCATION

.
. .
NATIONAL CENTER sc
I e EDUCATION EVALUATION NATIONALCENTER x| ncen seorasee 188 s
NCEE 2012-4055 ONAY ALJATION ¢ S
o N A UL U.S. DEPARTMENT OF EDUCATION of €4

Source: What Works Clearinghouse.



Wil Developing Effective F )
e for Kindergarten T} Teaching Math 1 APractice Guide

v’ Developed by a Panel of Subject-Matter Experts
v' Combines evidence from dozens of studies

v' Identifies common themes to understand "what works”
Independent of any one program./product

Source: What Works Clearinghouse
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How the guides determine

evidence quality:

Strong Moderate
High-quality tests showing v’ Strong findings, but with a narrow
significant outcomes sample (can't be generalized)
Large and diverse sample size or
“Consistent and v' Can be generalized but more
generalizable™ uncertain findings

Low / Minimal

Expert opinion or well-researched theories,
or supported by studies that are less confident

Source: What Works Clearinghouse.



xxxxxxxxxxx 1ES PRACTICE GUIDE v EDUCATOR’S PRACTICE GUIDE

Education Sciences

Encouraging Girls in ' 3 Organizing Instruction and Study
Math and Science : isting S Wit Developing Effective F to Improve Student Learning
sssssssssss Guide 'rad O] for Kindergarten T} Teaching Math 1 APractice Guide
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U.S. DEPARTMENT OF EDUCATION

Most-Relevant Recommendations

to be used by migratory families, at home,
with limited English language sRills
and limited math rnowledge

Source: What Works Clearinghouse.



Most-Relevant Recommendations

to be used by migratory families, at home,
with limited English [anguage sRills
and limited math knowledge

INFLUENTIAL PRACTICAL
to the work of designing ideas that can inspire
and selecting materials activities and experiences

for families to use for families



INFLUENTIAL

1. Combine graphics with
verbal descriptions.’

2. Use relatable problems
set in real-worlid
contexts.?

3. Provide opportunities
for estimation.?

4. Include female role
models in math and
science.3

5. Support spatial skills
training.3

lllustrate processes and procedures
with a combination of visual and
verbal language.

Contexts should be meaningful to
the students and quantities should
be plausible.

Ask students for an initial estimate
and to explain their thinking before
having them compute an answer,
then use the estimates to judge the
reasonableness of their answers.

Assign biographical readings and
promote diverse, attainable
math-related careers to
encourage girls in math.

Encourage children to play with
toys for building and to create
mental images of concepts.

Moderate Evidence
across K-12 settings

Moderate Evidence

based on extensive research that
meaningful information is much
better remembered

Moderate Evidence

based on multiple studies of the
relationship between conceptual
and computational knowledge

Low Evidence

from relevant research and 4
small experimental studies with
college students

Low Evidence

extrapolated from broader research
that spatial skills are correlated with

performance in math and science



INFLUENTIAL

1. Combine graphics with
verbal descriptions.’

2. Use relatable problems
set in real-world
contexts.?

3. Provide opportunities
for estimation.?

4. Include female role
models in math and
science.3

5. Support spatial skills
training.3

D
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THINK & SHARE:

Choose one of these
practices and think about
the families we are serving.

How could this practice be
specifically tailored for
migratory learners?
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Let's Take a

Stretch Break

See you back here in a few minutes.



UP NEXT:

Practices

Ideas that can inspire exercises, activities,
and experiences for families




Alighed to Leading
Math Instruction Frameworks:

NRC Five Strands NCTM Process Standards

of Math Mastery for effective math teaching and learning

1. Conceptual understanding: the comprehension of 1. Problem Solving: Build new mathematical knowledge
mathematical concepts, operations, and relations through problem-solving and apply it in various contexts.

2. Procedural fluency: skill in carrying out procedures 2. Reasoning and Proof: Develop and evaluate mathematical
flexibly, accurately, efficiently, and appropriately arguments and understand their reasoning

3. Strategic competence: the ability to formulate, 3. Communication: Communicate mathematical thinking
represent, and solve mathematical problems clearly and coherently to peers, teachers, and others

4. Adaptive reasoning: the capacity for logical thought, 4. Connections: Recognize and use connections among
reflection, explanation, and justification mathematical ideas and between math and other disciplines

5. Productive disposition: the habitual inclination to see 5. Representation: Use representations to model and
mathematics as sensible, useful, and worthwhile, interpret mathematical phenomena

coupled with a belief in diligence and one’s own efficacy.

+ National Academies of Sciences, Engineering, and Medicine. 2001.Adding It Up: Helping Children Learn Mathematics. Washington, DC: The National Academies Press. https://doi.org/10.17226/9822.
+ National Council of Teachers of Mathematics (NCTM). 2000. Principles and standards for school m athematics. Reston, Va.: NCTM.



PRACTICES

1. Use number lines to facilitate learning
of math concepts and procedures, build
understanding, and prepare students for

advanced mathematics.?

COMPONENTS

* Represent whole numbers, .
fractions, and decimals on a
number line to teach numerical
magnitude.

« Compare numbers and relative
magnitude to help students
understand quantity.

« Use measurement activities

and number lines to help .

students understand that
fractions are numbers, with all
the properties numbers share.?

SUGGESTIONS

First use a concrete,
physical number line, then
one on paper.

Each whole number should
be an equal distance from
the next, in a predictable
sequence, increasing as
you move left to right.

Use arrows on both ends
to show that the numbers
go on infinitely in both
directions.

Strong Evidence based on 14 studies of effectiveness.

EXAMPLE ACTIVITIES:

A walkable number
line in chalk, or along
a string/clothesline

Games that use
number-line
structures and paths

Rulers and measuring
activities

NRC's conceptual understanding and strategic competence

NCTM'’s problem solving, communication, and connection

4. Fuchs, L.S., Newman-Gonchar, R., Schumacher, R., Dougherty, B., Bucka, N., Karp, K.S.,, Woodward, J., Clarke, B., Jordan, N. C., Gersten, R, Jayanthi, M., Keating, B., and Morgan, S. (2021). Assisting Students Struggling with Mathematics: Intervention in the Elementary
Grades (WWC 2021006). Washington, DC: National Center for Educaton Evaluation and Regional Assistance (NCEE), Institute of Education Sciences, U.S. Department of Education. Retrieved from
2.Siegler, R., Carpenter, T., Fennell, F.,, Geary, D., Lewis,]., Okamoto, Y., Thompson, L., & Wray, J. (2010). Developing effective fractions instruction for kindergarten through 8th grade: A practice guide (NCEE #2010-4039). Washmgton DC: National Center for Education
Evaluation and Regional Assistance, Institute of Education Sciences, U.S. Department of Education. Retrieved from whatworks.ed.gov/ publications/practiceguides



http://whatworks.ed.gov/

PRACTICES

2. Teach children to view
and describe their world

mathematically.®

COMPONENTS

Help children link formal
math vocabulary,
symbols, and procedures
to their informal
knowledge or
experiences.

Use open-ended
guestions to prompt

them to apply their math

knowledge.

Minimal Evidence based on 14 studies of effectiveness, but
not able to be causally isolated to this practice.

NRC's conceptual understanding and productive disposition

NCTM’'s communication and representation

SUGGESTIONS
« Comment about natural

math occurrences (which
child is ‘first’ in line;
‘number’ of family
members, who is ‘older’ or
‘younger’).

Use open-ended
guestions or notice-and-
wonder conversations to
encourage math talk and
curiosity.

EXAMPLE ACTIVITIES:

Books that emphasize
math concepts and
stories with numbers
and counting

Math discourse cards

In what areas do you think/
families could have

success? What areas might

be a challenge?

Frye, D., Baroody, A. J., Burchinal, M., Carver, S. M., Jordan, N. C., & McDowell, J. (2013). Teaching math to young children: A practice guide (NCEE 2014-4005). Washington, DC: National Center for Education Evaluation and Regional Assistance (NCEE), Institute of
Education Sciences, U.S. Department of Education. Retrieved from the NCEE website: http://whatworks.ed.gov



PRACTICES

2. Teach children to view Minimal Evidence based on 14 studies of effectiveness, but

and describe their world not able to be causally isolated to this practice.
mathematica"y 5 NRC's conceptual understanding and productive disposition

NCTM’'s communication and representation

Make Sense of Problems and Persevere 1
Reflect and Connect 21
DO you Reason, Explain, and Critique

Is there a
real-life situation
where this could
be used?

Sentence Starters 25

agree with the
strategy, answer,

or explanation?
Do you disagree?

Is this a
reasonable
answer? Why
or why not?

| started
solving the

Is there a category you think families would problem by..

have a lot of success with? What category
might be a challenge?

Frye, D., Baroody, A. J., Burchinal, M., Carver, S. M., Jordan, N. C., & McDowell,]. (2013). Teaching math to young children: A practice guide (NCEE 2014-4005). Washington, DC: National Center for Education Evaluation and Regional Assistance (NCEE), Institute of
Education Sciences, U.S. Department of Education. Retrieved from the NCEE website: http://whatworks.ed.gov



PRACTICES

3. Dedicate time each day to Minimal Evidence from 18 randomized controlled trials and 2 quasi-
experimental studies with PreK-K children, but could be due to other aspects

math and integrate math of the intervention delivered.

5
throughOUt the day° NRC's conceptual understanding, procedural fluency, adaptive reasoning
NCTM’s problem solving, communication, and connections

COMPONENTS SUGGESTIONS

 Embed math in daily Add math talk to everyday routines,
routines and activities. like getting dressed, setting the table,

o ] or grocery shopping.
) ng!1||ght math in  Find opportunities to describe shapes,
topics across the count objects, or create a math

curriculum. question based on the story in a book
thatis being read.

* Create a math-rich _
« Make math tools and toys readily

environment. available. Let children participate in

- Use games to teach organizing and labeling them.
and to give children « Play games that naturally include
practice. math, like hopscotch or jumping rope.

EXAMPLE ACTIVITIES:

Books with counting, patterns,
and number stories

Games with math and
numbers integrated into
children’s play environment

Answer a math question-of-
the-day.

Math conversations in
everyday routines

Can you think of a
math-rich routine that/

you experience daily?

Frye, D., Baroody, A. J., Burchinal, M., Carver, S. M., Jordan, N. C., & McDowell, J. (2013). Teaching math to young children: A practice guide (NCEE 2014-4005). Washington, DC: National Center for Education Evaluation and Regional Assistance (NCEE), Institute of

Education Sciences, U.S. Department of Education. Retrieved from the NCEE website: http://whatworks.ed.gov



PRACTICES

4. Assist students in monitoring Strqu Evidence with diverse samples and consistent
and reflecting on the prob|em_ positive effects.

Solving process 6 NRC's procedural fluency and adaptive reasoning

NCTM'’s problem solving and reasoning and proof

COMPONENTS SUGGESTIONS
* Provide students  Explain to parents that their o o
3 list of prompts students’ explanations of « What is this problem about? What is it asking?
to help them math problem-solving are « What do | know about the problem so far? What
monitor and key to getting full credit on information is given? How can this help me?
reflect during the many exams and « Which information in the problem is relevant?
problem-solving standardized tests. - Is this similar to any problems | have solved before?
process. * Prepare students for the «  What ways might | approach the problem? Is my
simple prompt, “Explain.” approach working? If | am stuck, is there another way |
* Help students can think about solving this problem?
build « Help students reflect
before, during, and after » Does the solution make sense? How can | verify the

explanations by
asking and
answering deep
questions.

the math problems they're solution?

solving, with questions that Why did these steps work or not work? What would | do
don't require parents to differently next time?
know the answers.

Woodward, J., Beckmann, S., Driscoll, M., Franke, M., Herzig, P., Jitendra, A., Koedinger, K. R., & Ogbuehi, P. (2012). Improving mathematical problem solving in grades 4 through 8: A practice guide (NCEE 2012-4055). Washington, DC: National Center for Education
Evaluation and Regional Assistance, Institute of Education Sciences, U.S. Department of Education. Retrieved from http:// ies.ed.gov/ncee/wwc/publications_reviews.aspx#pubsearch/.



PRACTICES

5. Help students allocate study
time efficiently and identify
concepts that need further study.’

COMPONENTS

- Help students
create accurate
“judgments of
learning” to use
during their study
time.

« Use tests and
quizzes to identify
content that needs
to be learned.

NCTM'’s connections

SUGGESTIONS
- Make parents aware of the illusion of

knowing: Most learners cannot accurately
judge what they do and don’t know well
when they are finished studying. Young
children don't put this awareness to good
use in choosing what to study.

Teach a method to judge their learning,
such as rating the likelihood of answering a
quiz question correctly from 0-100 percent,
then studying what they are unsure of.

Processing teacher feedback: Help
students appraise their performance and
take action to improve next time.

Low Evidence - although causal, evidence took place
in a lab setting, rather than a classroom.

NRC's procedural fluency and adaptive reasoning

EXAMPLE ACTIVITIES:

A structured study
routine that involves
judgements of learning
before a test or quiz

Flashcards with sorting
into confident/unsure piles

A supply of questions for
parents to engage in
positive dialogue after a
grade or test is returned

Pashler, H., Bain, P., Bottge, B., Graesser, A, Koedinger, K., McDaniel, M., and Metcalfe, J. (2007) Organizing Instruction and Study to Improve Student Learning (NCER 2007-2004). Washington, DC: National Center for Education Research, Institute of Education Sciences,

U.S. Department of Education. Retrieved from http://ncer.ed.gov.



PRACTICES

6. Teach students that academic Moderate Evidence based on several
abilities are expandable and experimental studies, and supporting research
. . .. on types of feedback.

improvable, and provide prescriptive,

informational feedback.3 NRC's productive disposition

COMPONENTS SUGGESTIONS
- Expose students to the - Use sports analogies to EXAMPLE ACTIVITIES:
neuroscience research that explain that the body and the
working hard to learn new mind can both be trained with Growth Mindset activities
!(nO\IAII.Iedge leads to improved hard work. A Math Mindset quiz |
Inte Igence. ° Give feed back that Mirl})gée\t/ilgl\:\i/;];d;n.ol’g wp-content/uploads athnematical-
- Learning, improving, and emphasizes effort, not being
understanding should be innately “smart” or “good at
emphasized, in balance with math.”
performance and test scores. . As students struggle, remind
- Attend to students’ math them that the mind grows
mindsets. and also to stronger as a result of hard
parent math mindsets.* work, and that solving problems

will get easier over time.

Halpern, D., Aronson, J., Reimer, N., Simpkins, S., Star, J., and Wentzel, K. (2007). Encouraging Girls in Math and Science (NCER 2007-2003). Washington, DC: National Center for Education Research, Institute of Education Sciences, U.S. Department of Education. Retrieved
from : .
*Note: This recommendation (attending to parent mindsets) does not appear in the What Works Clearinghouse Practice Guides.


http://ncer.ed.gov/

ADDITIONAL RESEARCH

7. Teach parents to be aware of their own math anxieties.

ﬁ The Home Math Environment (HME) includes all math-related activities, attitudes, beliefs, expectations,
and what is said in the home. It is positively associated with children's math achievement.

Parents with positive beliefs about their own math skills, and who believe in the importance of
children doing math activities at home, engage more in math activities.

High levels of math anxiety in parents are translated in homework help, leading to increased math
anxiety in children. Math-anxious parents tend to use practices that create an unconstructive cycle.

-l Many parents, especially from low-income backgrounds, often are uncertain about how to engage

young children in math activities and may prioritize literacy activities over math activities.

SUGGESTIONS

Manage parent math anxieties with techniques to process emotions, cope with
past experiences, develop self-efficacy, and model resilience and positivity.

Uf
« Foster a healthy, engaged HME where parents are promoting curiosity, patience,

and enthusiasm around the learning of math.

See detailed references slide at the end of this presentation for all works referenced.



Now that we..

Al

KNow our
evidence



We can:

W
Make
adaptations




.Let's
brainstorm:

Think about an activity or exercise for families that could
support an evidence-based practice. Add it to a sticky note
on our Padlet, near the practice!

Support each other’s ideas by adding any adaptations or
customizations that could support migratory families.

SHARE IN PADLET or IN THE CHAT >



Let's
prioritize.

= 100 Minutes

If you had just 100 minutes to work on this project,
which practices would you spend it on?

https.//www.menti.com/alutiwyauzox



What are the
next steps?

» Learning Kits work group meets January 30 to:
» Select strategies/practices to use

» Design the activities that incorporate the
strategies to be used by the families

» Design the family training on the strategies
» Create a Facilitator's Guide

 States can begin to think about how they want
to iImplement this project.

WG Members:

Pat
Jenny
Lysandra
Chasity
Angela
Mike
Sandra



Planning the
L earning Kits

* Kits developed by mid to late March

 Use with 10 families

 Training Date TBD for TST on kits
« Additional trainings will be added for
your local staff

* One of your state TST members can
conduct training with local staff

Initial Planning:

Who
What
When
Where
How



*

Phew!
What you
accomplished:

v  Got to know quality evidence and
how it can be used

v Explored evidence-based
practices in mathematics

v’ Brainstormed ideas and
adaptations for migratory students
and families

v Provided feedback that will help
the IMPACT process advance to
the next step
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Thank you!



Practice Guides Excerpted and Cited:
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Evaluation and Regional Assistance, Institute of Education Sciences, U.S. Department of Education. Retrieved from whatworks.ed.gov/
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Institute of Education Sciences, U.S. Department of Education. Retrieved from http:/whatworks.ed.gov/.
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