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OVERVIEW

This project is a partnership with Latine families from the Santa Ana Early
Learning Initiative to create family games for early math learning based on
their existing practices at home. This research emphasizes the importance
of culturally relevant and playful tools that build from the experiences of
families to support family engagement and early math learning at home.

Key takeaway(s)

o Understand how families naturally engage with math in their everyday
routines. For many Latine families, cooking, shopping, and playing
traditional games are key opportunities for young children to learn
math.

o Build on families’ experiences and cultural traditions to design math
activities that spark engagement and foster positive attitudes toward
math.

« Use playful and hands-on activities drawn from families’ daily lives to
encourage participation from mothers, fathers, siblings, and other
family members alike.

 Invite caregivers and children to co-create math activities so they feel
more relevant, practical, and meaningful.
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ABOUT THE PROJECT

Early math matters. Creating supportive math experiences for young
children from minoritized backgrounds is crucial for promoting equity in
education and building a strong foundation for future academic success.
Research shows that early math skills developed in preschool and the
early elementary years are strong predictors of later math achievement
and overall academic performance, even into high school.

Enjoyable family interactions nurture interest. When children engage
with math in enjoyable and interactive ways, they become more
motivated to explore and persist in math-related activities, which helps
grow their interest and confidence in the subject. Caregivers and siblings
play an important role in shaping young children’s attitudes toward math
and their early math learning experiences through everyday interactions.
Simple moments, like talking about numbers during meals or discussing
money while shopping, offer valuable opportunities for children to develop
and deepen their understanding of math concepts.3

Recognizing the importance of these everyday experiences, previous
studies have introduced home Kkits with resources such as books, playing
cards, and board games to support early math learning. 4 However, some
researchers have noted low usage of these kits, suggesting that families
may find certain materials disconnected from their daily routines.

Partnering with families ensures relevance. To address previous
challenges, | worked closely with Latine families to co-design fun and
easy-to-use math games inspired by their everyday experiences and
cultural practices. By building on families’' ideas and insights, we create
activities that are meaningful and practical to those who will use them.”
Moreover, playful and culturally responsive tools help children see math as
enjoyable, connect new concepts to their familiar knowledge, and enable
families to feel recognized and valued.

The project asked: What activities result from blending Latine families’
experiences with play and math through co-design? What are families'
experiences playing with the finalized activities at home?
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ABOUT THE PROJECT

Our Partners

Santa Ana is a predominantly Latine community where Spanish is widely
spoken, and many families are working class. The Santa Ana Early
Learning Initiative (SAELI) unites nonprofits, public agencies, schools, and
caregivers dedicated to improving early childhood outcomes and family
well-being in the community. | partnered with SAELI's director, two
promotoras (community advocates), 18 caregivers, and 21 children to carry

out this work. Of those children, 43% were within the target age group of 4
to 6 years old, while 57% were older siblings.

Our Process

Building Trust, Co-designing Math Games Playtesting and Playtesting and

Understanding of the Project, with Families Feedback — Part 1 Feedback — Part 11
and Sharing Math Stories

We held four design sessions in Spanish with families, each beginning
with dinner to connect and create a welcoming atmosphere. Using
storytelling prompts — such as “What activities do you enjoy doing as a
family and why?"” and “How do your children [or you] learn math at home
and in the community?” — we encouraged participants to reflect on their
experiences. We then engaged in a variety of hands-on activities,
including building prototypes and playing games, to shape the deS|gn
process. In the first two sessions, partmpants were separated into groups
by their age to capture each group’s unique ideas and experiences. Two
groups consisted of parents, while five groups included children ranging
in age from 3 to 15 years old. Children were grouped as follows: 3-6 years,
7-8 years, 9-11 years, and 12-15 years. During the playtesting sessions,
families tried out the games together and shared their feedback.
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FAMILY MATH GAMES

Traditional board games: La Loteria de Mate

In the co-design sessions, families identified familiar games with
embedded math concepts, such as the pirinola (a teetotum, a traditional
six-sided top with instructions like “take one”), and games that could be
adapted to include math concepts. One of the most recognized family
games was La Loteria, a traditional Mexican game similar to bingo.
Instead of numbers, La Loteria uses colorful illustrated cards featuring
culturally significant images, such as El Tambor (drum), El Nopal (cactus),
and El Gallo (rooster). More than just a game, La Loteria is a beloved
tradition that brings families together, celebrates Mexican heritage, and
fosters fun and community.

As part of this project, several parents and children proposed adapting the
games to focus on math. The result was La Loteria de Mate (Math
Loteria), an adaptation incorporating three key elements: representations
of the number of objects, symbolic numbers, and shapes. This version
blends cultural practices with math learning, making it a familiar and

engaging experience for families.
16
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FAMILY MATH GAMES

Food pretend play: La Tiendita de la Esquina

Cooking at home and grocery shopping as a family are everyday ways
Latine families naturally support children’s math learning. These activities
involve practices like counting items, measuring ingredients, comparing
guantities, and using arithmetic when budgeting and handling money.
Inspired by these real-life experiences and ideas shared by families during
design sessions, we created La Tiendita de la Esquina (The Corner Store),
a pretend play activity that brings these math-rich moments into a playful
setting.

In this game, families used play money to “shop” for food items and
worked with pots, paper, and markers to set prices, create their own
recipes, and role-play cooking. By mirroring families’ routines — budgeting,
shopping, and preparing meals — the game encourages children to
practice several early math skills in a fun and interactive way while also
strengthening family connections through relatable experiences.
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FAMILY MATH GAMES

Arts and crafts; Manos de Arte

Families shared how arts and crafts, such as making bracelets and
necklaces, are a meaningful part of their traditions at home or when
parents were growing up. These activities support young children’s
understanding of quantities, patterns, and symmetry as families select
and arrange beads. Building on these experiences, we created Manos de
Arte (Artful Hands), a playful activity where families use colorful beads and
string to design jewelry while engaging in conversations about patterns,
seguencing, and quantities. We also incorporated a visual guide to make
these math concepts more explicit during play. The activity reinforces
early math skills in a familiar and enjoyable way, celebrating the cultural
significance of crafting by blending artistic expression with hands-on
learning.

¢Pueden crear los siguientes patrones?
EETESeEEN
iContinua el patrén en tu pulseral
cCudntos utilizaste?

EEEEEEEEE o

cCudntos utilizaste?

Total:

iHaz tu proplo disefio!
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FAMILY MATH GAMES

Active outside games: Tiro al Blanco

The fathers in the co-design session generally spoke about more physically
active ways in which they played with their children and incorporated
math. Those active forms included knocking down bottles with a resortera
(slingshot), and playing volleyball and soccer, all while tracking and
comparing points. Inspired by their ideas, we developed Tiro al Blanco
(Hit the Target), a game that combines movement with math for a fun
family learning experience.

In Tiro al Blanco, plastic rings labeled with numbers1to 5 are spread on
the floor. Players take turns tossing bean bags, aiming to land them inside
the rings. When a bag lands, the player identifies the number and adds
those points to their score using a number line tracker and chips. Families
brought their creativity to the game, making adaptations such as tossing
the rings instead of the bean bags, arranging rings in a sequence for
progressive scoring, or using colors to determine whether points were
added or subtracted. These variations reinforced key math concepts like
number recognition, addition, subtraction, and sequencing while keeping
children engaged in active play.
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FINAL GAMES AND GUIDES

In response to caregivers' interest in having additional support, each
activity was accompanied by guides in Spanish and English that included
materials, descriptions of how the activity works, and suggestions for
“adding more math"” to encourage additional math talk and extend
learning. The guides were designed to offer support for families who
wanted additional guidance, while also encouraging them to adapt the
activities or create their own versions based on their interests. The Guides
and additional materials are linked under the Resources section.
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Math Loteria The Corner Store
WHAT IS 1T? WHAT I5 1T?
A new game inspined by the Loteria gams, that makes keaming math easy and fun for kids A fun activity whese farnilies pretend to nun  store whilk practicing math, Kids can sount,
and their famifies! add, compare peices, and plan recipes using pretend food and play money!
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Pretend Faod Play Money Price List and Marker  Reclpe Sheet
¥¥y i - HOW DO WE PLAY?

HOW DO WE PLAY?
1. Each player picks a boasd,

2. The caller draws cards one at a time and says what they see - the amount, number, o

shape!
3. i you soo that picture an your boasd, put a token on it.
4, The fist player to cover all their pictures on their board shouts *Loteria® and wins!

Mix and match!
ots €an use numbser cards with the amoun boards, and amount cards with number boards!

Add more math: Use play money 16 st wha wins more and practios sdding! Make up a
math story using the images on you board! Try your own new way to play!

Family Math
Artful Hands

WHATISIT?
A fun activity 1o ke jewelry with your family while kids leamn about math! Kids can explose
pattems, counting, and more!

MATERIALS
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Box with Colorful String Scissors  Pipe Cleaners Post-it Motes ard
Beads or

] '
HOW DO WE PLAY? [ 3 4 2
LN FY 5 4 4 red + 4 blue =5 total
USE PAPE CLEANERS [ ? :
 Wito numbors on pipe deaners using a postit notes or 3 small piece of pape.
o+ Parangs the pig cheaners in order from smallest 10 largest,
« Slidke beads onto the pipe deancrs, counting up as you add [e.q., 1, 2, 3.
* Practice counting cown by remove beads from the pipe cleaners fe.g., 10, 9, 8.
o Use different colored besds to show addition by grouping le.., 4 red + 4 blue = B
® Exploce combinations of a numbser (e.0., You made 7 besds: 4 ed and 3 green. What
ather comibo makes 7977
« Help kids create patteimns with colors, A pattem is somathing that repeats over and
ovar in the samo way.

MAKE JEWELRY WITH BEADS o Tallc about patiorms in your bracelat)

= *  Exmplos:
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yﬁ Ereen, groan, yellow.. 1,2, 3,4, how may come next?

« Maka your own parterm!
= Talk about how marwy beads there ane of each color. Which color has the most? Which
huars the learst? How mary beads are there in total?
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1. Choose a table or comer 1o display your ems.

2. Use tho price list and marker 10 sat prices for The Comes Store.

3. Take tuens playing the cashier and customer

4, Use pretond money to buy items and count as you play.

5. Add up your puschasos!

4. You can use the recipe sheet 1o plan a recipe with your ingradients.

Tips

@ Use a wipe or wet papor towel to orse the price and recipas - then start again|

% Try using roal food items from home or Play.Doh 1o add now ingredionts for your storo
and rocipes!

Add mare math:

* Count the numiber of items you bought.

+ Compare prices. E.q., “Which one costs more, the apple or banana?”

= Practice giving change. i something costs $3 and you pay with 85, ask: “How much
change shoukd you got?™

* Play with number combinations. E.g., "What can | buy with $57°
“Can you find two things that add up 1o $47°

+ Use 55 1o practice skip counting: Set prices lie §5, $10, $15 and uso $5 bills only.

+ Usa 105 to count by ters: Set peices like $10, $20, $30 and use $10 bills only.

Family Math
Hit the Target

WHATISIT?
A active and fun g players 10ss boean bags poinits and build math skills
whibe moving arcund!

MATERIALS

%ce g WY
@® e *
MNumbered Circles Bean Bags Chips. Tracking Sheets

HOW DO WE PLAY?

1. Sproad the circles an the ground - play indoars ar outsidel

2. Each player picks a color and gets a matching bean bag, chips, and a racking shent
{E.g., red, yellow, geeen, o blue played)

3. Take urns tossing the bean bags ento the numbered creles to earmn points.

4. Winlands on a cirche, say how many points you made, aad add it to your score wsing
the chips and tracking sheet (E.g., if it lancks on 3, you earn 3 points).

5. First 1o reach 10 or 20 wins!

Example:

T RY

‘Spread the circlest Red Player tosses abearbag,  Red player adds their 3 points
andit lands on 31 an the tracking sheet!

Add mare math: @@ @@ Lneup the rumbars in order and don't move on
wntil you hit eachl Ancther garme 15 10 stae with 20 points (20 chips) and the goal i 10 1ake
away points untl & player gets 10 zérn, Gat ereative and play your own way!
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FINDINGS

Insights from Families

“Matematicas en Familia - Family Math” home kits with materials were
distributed to families to learn about their experiences playing the finalized
games at home. Latine caregivers who participated in the co-design sessions
received the home kits and participated in follow-up interviews to share about
their experiences. The main themes that emerged included caregivers seeing
the games as relevant to their lives and valuable for supporting children’s
learning. The games also supported children’s sustained engagement and joyful
experiences for families. Furthermore, caregivers deeply appreciated that
playing the games led to spending quality time as a family, and that older
siblings also joined playtime to often help younger children with the math
embedded in the games. Finally, the games were viewed as connected to their
culture and their own childhood, providing opportunities not only for joyful math
learning but also for bonding and sharing memories. Here are some examples
from caregivers’ voices:

Theme

Example

Translation

Relevance to

“Me gustaron todos los juegos

“I liked all the games because they're

Daily Life ggﬁé‘,,e SON €osas que usamos things we use every day.”

Useful for “Hasta daban cambio. Asi “They even gave change. That's how

Learning aprenden a saber el valor del they learn the value of money, they're
dinero, estan sumando y restando.” | adding and subtracting.”

Engagement “Mi hijo estaba tan metido que no “My son was so into it that he didn't
queria dejar de jugar.” want to stop playing.”

Joyful “Nos reimos mucho jugando. Es “We laughed a lot while playing. It's

Experience algo que nos une.” something that brings us together.”

Quality Family “Yo noté en ellos que quieren estar | “I noticed that they want to spend time

Time en convivencia con la familia.” together as a family.”

Involvement of

“Se ponian a jugar los tres juntos, el
mas grande ayudaba a los

“All three of them would play together,

Siblings and the oldest would help the little
chiquitos.” ones.”

Cultural “Yo creo que la loteria es algo que “I think loteria is something that

Connection identifica a los latinos.” identifies us as Latinos.”

Mention of Own
Childhood

“Es raro que hable de su nifez,
pero esta vez si lo hizo. Le dijo a
nuestro hijo cémo jugaban en su
pueblo.”

“It's rare for him to talk about his
childhood, but this time he did. He told
our son how they used to play in his
hometown.”
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FINDINGS

The home Kits were also distributed through two kindergarten classrooms to
understand whether the games created similar experiences for families who did
not participate in the co-design process. Parents (15 mothers, 3 fathers) provided
overwhelmingly positive feedback regarding the value of the games after three
weeks of playtime at home, as seen in the Figure below. Out of the 18 parents, 17
parents reported themselves and their children enjoying playing the games
“very much,” and that the games “very much” led to a meaningful time as a
family. In terms of learning value, parents perceived the games as facilitating
children’s use of math, supporting their child’'s math learning, and providing new
ideas for supporting their child’'s math learning “moderately” to “very much.” All
parents were interested in receiving similar games in the future, indicating
sustained interest and engagement in playful math activities. Most parents (n =
13) reported playing with the games two to three times a week, a few (n = 4)
reported playing four or more times, and only one reported playlng itonce a
week. Together, these findings show that when early math is integrated with
play in collaboration with families, it becomes more than about math learning—
mas que matematicas—it becomes a site of joy, connection, and meaningful
engagement. As two parents shared: “Jugar en familia nos permitic compartir
momentos divertidos, risas, y anécdotas.” (“Playing as a family allowed us to
share fun moments, laughter, and memories.”) and “being able to learn with my
son and have fun at the same time"” was what they enjoyed the most about
playing the games together at home.

Frequency
[Frequency
o 3 15 18 4] 3 6 15 18
. - . N very much My child enjoyed playing... E Very much
My child dpla i .
ychild enjoyedplaying the games | Moderately | Moderatel,
. . . . A lithe bit N i A little bit
I enjoyed playingthe games with my child Mot at all | enjoyed playing... atal

My child stayed enga gedwhile playing the games My child stayed engaged...

The games made mathmore enjoyable formy child ... made math more enjoyable for my child.

My child used math while playing My child used math...

The games help suppornt my child's math leaming ... support my child's math learning.

- gaveme new ideas to support my child's math keaming ... new ideas to support my child's math learning.

‘The games were casy to sctup and use

... 885y to set up and use.

... felt familiario the wa ys we already enjoy playing and leaming. ..

... felt familiar to the ways we already ...

The games gave us meaningful time asa family ... meaningful time as a family

Iwould like to receive more games like these in the Nutune I would like to receive more games like these ...

- o
- .
-
R
o
e
— [

—
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MAIN TAKEAWAYS

Lessons Learned

This project revealed key insights about designing math games for
families:

Understand how families engage in play. The games developed reflect
Latine traditions, particularly of Mexican heritage, rather than mainstream
U.S. games like Chutes and Ladders or UNO. Moreover, food pretend play
and arts and crafts emerged as common ways Latine families engage and
support children’'s math learning. These practices are rooted in traditions of
collaboration, storytelling, and resourcefulness that can be traced back to
indigenous practices.

This highlights the importance of acknowledging how minoritized families
engage in play and ensuring that learning opportunities reflect their
cultural backgrounds. When educational activities are rooted in families’
lived experiences, they become more meaningful, engaging, and
accessible. Furthermore, recognizing these everyday moments as valuable
math-learning opportunities affirms families’ contributions to their
children’s education.

Design inclusive activities for all family members. Gendered dynamics of
play emerged as mothers and grandmothers gravitated toward
brainstorming food-related activities, while fathers emphasized active
physical games and sports. By inviting all family members — mothers,
fathers, siblings, and grandparents — to participate in the co-design
sessions, we developed a variety of family math games that encourage
broader participation and multiple ways of engaging with math.

Apply this approach in schools. Educators can apply this approach in
family math nights, home-learning activities, and classroom instruction by
incorporating playful, culturally rooted experiences that reflect children’s
home lives. These games serve as simple, enjoyable ways to strengthen
math skills while fostering family connections and engagement.
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RESOURCES AND REFERENCES

Resources
Spanish Guides and Materials: https://tinyurl.com/familyandmathguides

English Guides and Materials:
https:/tinyurl.com/matematicasenfamiliaguias

Note: You can use other materials available in your classroom or children’s
homes instead of the standard ones provided in the games.
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