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ABSTRACT OF THE DISSERTATION

Empowering Family Learning: Centering Cultural Practices through Educational Technology
with Latine Families

by
Julie Salazar
Doctor of Philosophy in Education
University of California, Irvine, 2026
Associate Professor Andres S. Bustamante, Chair

Educational technologies often overlook the cultural values, everyday practices, and lived
experiences of historically minoritized communities, including Latine families. As a result, they
may fail to recognize the cultural strengths families bring to learning or create meaningful
opportunities for caregiver-child engagement. This dissertation examines how educational
technology designed using culturally sustaining principles can support family learning by
centering the perspectives and experiences of Latine caregivers and children.

Across three interconnected qualitative studies, the dissertation examines educational
technology through the lenses of design, interaction, and interpretation. Study I investigates how
Latina mothers envision educational technologies that reflect their cultural values, family
practices, and priorities for family learning. Study 2 examines caregiver-child co-use of Bizumia:
World of Play, a STEM-based educational application designed using culturally sustaining
principles, focusing on how caregivers scaffold STEM reasoning and connect digital activities to
everyday family practices. Study 3 examines how caregivers interpret children’s understanding
and problem-solving and how those interpretations inform the support they provide during
shared technology use.

Findings demonstrate that culturally sustaining educational technology involves more

than representing culture within digital content. Caregivers’ cultural values and priorities can

Xi



shape which technologies are designed to support learning, while everyday family knowledge
can serve as a resource for STEM learning during caregiver-child interaction. Findings further
position caregivers as pedagogical partners who observe children’s learning, interpret their
understanding, and respond with support. These processes inform the Ver—Pensar—Responder
framework, which conceptualizes caregiver support as observing (Ver), interpreting (Pensar),
and responding (Responder) to children’s learning. This dissertation demonstrates how families’

cultural strengths, everyday knowledge, and caregiver expertise can serve as meaningful

resources for designing and supporting family learning with educational technology.
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CHAPTER 1: Introduction

Digital technologies have now become deeply integrated into family life and are used as
tools for communication, entertainment, and learning (Reid Chassiakos et al., 2016; Geurts et al.,
2022; Wood et al., 2016). In the United States, access to digital devices is almost universal, with
97% of households having at least one smartphone, 75% owning a tablet, and 88% owning a
computer (Konca, 2020; Rideout & Robb, 2020). Because of this greater accessibility, children
are now using technology at an earlier age and in a number of learning settings, such as schools
and at home (Reid Chassiakos et al., 2016)

Even though educational technology is widely used, many digital learning tools still
reflect the beliefs and values of predominant cultural groups and do not account for the real-life
experiences of historically marginalized families who are culturally and linguistically diverse
(Anderson-Coto et al., 2024; Rosner et al., 2016). These educational technologies are generally
based on the experiences of White, middle-class, English-speaking families and on the learning
outcomes designers prioritize (Chaudron et al., 2018; Geurts et al., 2022; Rosner et al., 2016).
Unfortunately, historically marginalized communities are often not adequately involved in the
design process, leading to technologies that do not adequately respect how families engage in
learning in their day-to-day lives (Connell et al., 2015; Salazar et al., 2025). Similarly,
educational technologies tend to focus on children's individual interaction with digital content
and pay less attention to the cultural values, family practices, and shared activities that influence
how children learn together.

Learning is a social and cultural process, and children's understanding grows through
interactions with their caregivers, family members, and communities (Rogoff, 1990; Vygotsky,
1978). Families contribute their cultural values, daily routines, and knowledge, all of which

1



influence how they communicate, solve problems, and make sense of things together (Moll et al.,
1992). In Latine families, previous research has identified shared participation, collective
learning, and family relationships as key strengths in children's learning experiences (Buhler-
Wassmann et al., 2026). These views indicate that, to understand family learning, it is necessary
to consider not only what children learn from educational technology but also the cultural and
relational resources that families bring to their interactions with such technology.

As educational technologies become an increasingly important part of family life, digital
learning tools need to go beyond accounting for cultural differences and instead provide
opportunities for families to continue their own cultural practices, knowledge, and ways of
learning together. Culturally sustaining pedagogy (CSP) argues that educational environments
should not only recognize learners' cultural identities but also help to ensure that the linguistic
and cultural practices which communities have developed over the generations are continued and
maintained (Ladson-Billings, 1995; Paris, 2012). When this viewpoint is applied to educational
technology, it means that digital tools can be designed not only to promote learning but offer
opportunities for culturally rooted forms of family learning (Paris & Alim, 2014). If educational
technology is examined from this point of view, the focus moves from viewing technology as the
primary source of instruction to considering how it can provide opportunities for families to draw
on their cultural knowledge, relationships, and everyday practices as resources for learning.

Even though researchers have looked at children's use of technology and the role of
caregivers in digital learning (Bindman et al., 2021; Connell et al., 2015; Sobel et al., 2017),
more work is needed to understand how educational technologies developed with culturally
sustaining principles can support family learning in Latine communities. It is important to point

out that Latine families are still underrepresented in educational technology research even though



Latines make up about 19% of the United States population (Creamer, 2021). By not paying
sufficient attention to Latine families, researchers may fail to account for how their ways of
knowing and cultural practices influence both how families view educational technologies and
how they interact with them during learning (Anderson-Coto et al., 2024; Salazar et al., 2025).

This dissertation is guided by three related gaps. First, research on the cultural values,
family practices, and community priorities that Latine caregivers think educational technologies
should support remains limited. Understanding these views is important if we move from
designing technologies for families to designing technologies that reflect families’ priorities and
strengths. The second gap is that little is known about what happens when caregivers and
children use educational technologies designed on these principles. More research is needed, in
particular, to understand how caregivers support children's science, technology, engineering, and
mathematics (STEM) reasoning and problem-solving when using technology together, and how
families link digital learning activities to their everyday routines. The third gap is that, although
research on caregiver mediation has shown how caregivers direct children’s use of technology,
less attention has been paid to how caregivers interpret children’s understanding as they use
educational technology and how those interpretations influence decisions about when and how to
provide support. Taken together, these gaps show the need to look at culturally sustaining
educational technology in terms of design, interaction, and interpretation.

Filling these gaps would lead to a more thorough understanding of family learning in the
context of educational technology. Instead of viewing culture as something that is reflected in
digital content or caregivers as separate individuals who watch over their children's use of
technology, this dissertation looks at how the cultural strengths of families can influence

technology design, how those strengths arise as a result of interaction between caregivers and



children, and how caregivers interpret and support their children's learning during those
interactions.
Dissertation Overview

This dissertation explores how educational technology, when designed using culturally
sustaining principles, can provide meaningful learning experiences for Latine families. Instead of
seeing technology as a means of delivering academic content, the dissertation examines how
educational technologies can enable families to draw on their cultural values and everyday
practices, participate together in STEM learning, and support children's developing
understanding. To achieve this aim, the dissertation comprises three closely related qualitative
studies that examine educational technology in terms of design, interaction, and interpretation.

Study 1 focuses on design by exploring how Latina mothers envision educational
technologies that support family learning within their communities. Through semi-structured
interviews, the study investigates the cultural values, family practices, and community priorities
that caregivers believe educational technology should promote. In doing so, Study 1 emphasizes
Latine caregivers' viewpoints, considering not only what educational technologies should include
but also what kinds of family interactions and learning experiences they should enable.

Building on this research, Study 2 examines interaction by investigating how caregivers
and children use Bizumia: World of Play, an educational application designed on culturally
sustaining principles. In particular, the study examines how caregivers support children's STEM
reasoning and problem-solving during joint technology use and how families connect the STEM
concepts in the application to their everyday family activities. Unlike previous work focused on
educational technology design, this study examines how families engage with the technology and

the meaning they assign to it when using it together.



Lastly, Study 3 examines interpretation by exploring how caregivers understand
children's learning as they participate in Bizumia: World of Play. This study examines how
caregivers interpret children's understanding and problem-solving processes and how these
interpretations influence the support they provide. Rather than examining only the observable
scaffolding caregivers provide, Study 3 considers the pedagogical reasoning behind caregivers'
responses to children's learning.

These three studies show a development that begins with how Latine caregivers think
about educational technology, moves on to how caregivers and children use technology
grounded in families’ cultural strengths, and ends with how caregivers interpret and support their
children’s learning in those interactions. By focusing on Latine families at all stages, during the
design of the technology, interaction with it, and its interpretation, the dissertation contributes to
the research areas of culturally sustaining educational technology, informal family STEM
learning, and caregiver mediation of technology. This dissertation examines how families'
cultural knowledge, everyday practices, and caregiver expertise can serve as resources for
designing and supporting meaningful technology-mediated learning experiences.

Background

This dissertation results from a long-term partnership between researchers, a community
organization, and Latine families in Southern California. Before this dissertation, the partnership
carried out several collaborative research and design projects that helped us understand the
cultural values, everyday practices, and community priorities families wanted included in
educational technologies. These projects contributed to the creation of physical and digital
learning tools based on the strengths and lived experiences of Latine families (see Anderson-

Coto et al., 2024; Bermudez et al., 2023). Building on this, the current dissertation shifts its focus



from how culturally rooted learning technologies are designed to how families interact with them
and how caregivers interpret and support their children's learning when using them together. The
following sections explain the community partnership and the earlier studies which laid the
foundation for this work.

Community Partnership

This project builds from a long-term collaboration between the STEM Learning Lab and
Design & Partnership Lab at the University of California, Irvine with the Santa Ana Early
Learning Initiative (SAELI). SAELI is a nonprofit organization made up of 200 local families,
teachers, community leaders, school district representatives, and various public agencies, all
committed to providing enriching learning opportunities for children ages 0 to 9 in Santa Ana,
California. The partnership serves a predominantly Latine community, with about 96% of the
local student body Latine, 78% eligible for free or reduced-price lunch, and 41% English
learners.

The partnership with SAELI began in 2018, when one of the principal investigators
joined SAELI's steering committee. From the very beginning, the partnership was intended to go
beyond just recruiting participants by involving community members as collaborators at all
stages of the research. Over time, SAELI became an active partner in several projects designing
playful learning environments and educational technologies for young children and their
families. This approach meant families were not just research participants but contributors whose
cultural knowledge and daily practices could shape how learning environments were created and

designed.



Playful Learning Landscapes

The first major collaborative project involving SAELI was the implementation of Playful
Learning Landscapes (PLL), an initiative designed to turn ordinary community areas into
opportunities for playful science, technology, engineering, and mathematics (STEM) learning
(Belgrave et al., 2022; Bermudez et al., 2023; Bustamante et al., 2019; Pesch et al., 2022). The
aim of the PLL initiative was to integrate educational experiences into familiar community
settings, such as grocery stores, bus stops, and parks, where families usually spend time together.
As aresult of the partnership with SAELI, the project went beyond setting up learning activities
in everyday environments to include the cultural values, experiences, and practices that Latine
families had identified as important for family learning.

To ensure the installations would reflect community priorities, the research team involved
caregivers and their children in a participatory design process. As a result of this effort,
Bermudez and colleagues (2023) found a number of values and practices that families wished to
be included in community learning environments. The caregivers stressed the importance of
familismo, highlighting the interconnectedness of family relationships and the key role families
play in children's learning and development (Calzada, 2010; Steidel & Contreras, 2003). They
also said they wanted to be genuinely represented in educational settings in terms of their
cultural identities and personal experiences. Families described STEM learning as occurring
naturally in everyday activities such as cooking, shopping, playing cultural games, and outdoor
experiences. These findings showed that families' cultural values and everyday practices could
serve as resources when designing learning environments, rather than as background features.

Based on the findings, the research team and SAELI created four Playful Learning

Landscape installations at a community bus stop and a neighborhood grocery store (Bermudez et



al., 2023; see Figure 1). For instance, the Abacus Bus Stop drew on caregivers' experiences using
an abacus in their home countries to learn numbers and mathematical operations, and their wish
to pass this experience on to their children. Further installations were designed for use in a
grocery store, since families had identified it as a place where family learning often took place.
The activities encouraged caregivers and children to engage in STEM practices such as
observing and comparing produce, estimating weight, and working with pounds and kilograms.
One measurement activity came directly from caregivers' experiences coping with differences
between measurement systems after they moved to the United States (Belgrave et al., 2022).

Figure 1
Playful Learning Landscapes
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The PLL installations went beyond incorporating culturally familiar content. Families'
experiences shaped the activities designed, the places where learning took place, and how

caregivers and children could participate together. This effort laid the foundation for subsequent



projects in the partnership by demonstrating that cultural knowledge and everyday family
practices could serve as design resources to create meaningful opportunities for STEM learning.
The following phase of the partnership focused on applying these principles in a digital setting
by developing Bizumia: World of Play.
Bizumia: World of Play

Building on the Playful Learning Landscapes initiative, the research team aimed to go
beyond the physical installations by creating a mobile educational application. Even though the
PLL installations offered opportunities for STEM learning in familiar community areas, families
could participate only while at those locations. To give families more opportunities to learn in a
variety of settings, the research team and I developed Bizumia: World of Play, a STEM-oriented
mobile application grounded in culturally sustaining principles and building on ideas from the
PLL initiative (see Figure 2). This approach was based on research indicating that technology
can support learning across a variety of contexts by drawing on community strengths and
fostering connections among home, school, and community (Ahn et al., 2018)

Figure 2
Bizumia: World of Play

BIZUMIANE] B12UMIANE]| S B BIZUT

WORLD OF PLAY WORLD OF PLAY
t I love helping people get to where
they need to go!

WELCOME TO BIZUMIA WELCOME TO SANTA ANA
Select a Bizu Visit Bizumia

= | want to learn how you and your
family pick fruits and vegetables.




The project, Bizumia: World of Play, ran from October 2021 to June 2022 and brought
together over 40 SAELI caregivers, children, and community leaders for six co-design sessions.
During these sessions, the focus was on how families use technology together, how digital tools
could support learning in community settings, and what kinds of educational experiences would
be meaningful to Latine families. By taking an active role as co-designers, the community
members developed ideas for narratives, characters, and learning activities grounded in their
everyday lives and cultural values (Anderson-Coto et al., 2024; Bang et al., 2014).

During the co-design process, several culturally and community-based goals emerged.
Anderson-Coto and colleagues (2024) identified themes of resilience, empathy, helping one
another, safety, respect, and positive behavior. These values were particularly apparent when the
children participated in storytelling and character design activities, as they developed characters
and explained their personalities, relationships, and life experiences. The research team and I
then incorporated these themes into the application's narrative world and characters so the digital
environment would include not only familiar settings and activities but also the relationships and
values Latine families had regarded as important.

The design process also stressed intergenerational participation and the incorporation of
community knowledge and ordinary family practices. Bizumia: World of Play was developed in
both English and Spanish to be usable by multiple family members. The activities were set in
everyday situations such as going to the grocery store, cooking, selecting fruit and vegetables,
and moving around the neighborhood, giving caregivers and children opportunities to draw on
prior knowledge and shared experiences when using the application. By doing this, the design
process aimed to create room for family members to participate rather than treating children as

the only intended users of the learning experience.
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Bizumia: World of Play is the result of many years of collaborative design efforts to
develop educational technology that draws on the cultural strengths, daily experiences, and
priorities identified by Latine families. At the same time, the co-design process did not include
how caregivers and children would actually engage with the resulting application during shared
use. Next steps would involve examining how caregivers can support children’s STEM
reasoning and how families might connect activities within the application to their own everyday
experiences.

Exploring Latine Families’ Technology Practices

While developing Bizumia: World of Play, the research team and I conducted a
subsequent study that examined how Latine caregivers had already used technology in their daily
family lives. This study examined the cultural values embedded in caregivers’ technology
mediation practices and the role technology played in family learning (Salazar et al., 2025).

Salazar and colleagues’ (2025) study, based on interviews with Latine caregivers, found
that technology's role extended beyond simply managing children's screen time. Latine
caregivers explained that they used technology to promote values such as familismo, educacion,
and resilience by having conversations, using it together, and setting expectations within their
households. Technology also provided a setting in which caregivers could support learning, for
example by helping children with their homework, showing them how to keep going when they
faced difficulties, and improving family relationships. Often, caregivers said that using
technology with their children was a chance to learn together.

The results indicated that caregivers' roles in relation to technology go beyond
monitoring or controlling how children use it; they also engage in collaborative learning and

cultural socialization (Salazar et al., 2025). This prior work complemented the participatory
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design research behind Bizumia: World of Play by showing that the collaborative family learning
envisioned during the design process was already present within many caregivers’ everyday
technology practices. Suggesting that educational technology designed to be culturally sustaining
should not only represent families’ cultural identities but also create opportunities for families to
draw upon the ways they already communicate, support one another, and learn together
(Anderson-Coto et al., 2024; Champion et al., 2020).

However, questions remained. Previous studies (Anderson-Coto et al., 2024; Salazar et
al., 2025) relied on caregivers’ descriptions of their general experiences and technology
practices. It therefore could not show how caregivers would directly support children’s STEM
reasoning and problem-solving as those interactions unfolded, how families might connect
digital activities to everyday family practices, or how caregivers would interpret children’s
understanding and decide whether and how to provide support.

The Playful Learning Landscapes work, the development of Bizumia: World of Play, and
the prior study of Latine families’ technology practices established two important foundations for
the current dissertation. First, Latine families’ cultural values, everyday experiences, and
community knowledge could serve as resources for designing learning tools. Second, caregivers
already bring culturally grounded, collaborative practices to technology use in their homes. What
remains is understanding how caregivers and children engage with educational technology
designed around these principles, how family knowledge and everyday practices become part of
STEM learning during shared use, and how caregivers make sense of and respond to children’s

learning as it unfolds.
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Theoretical Framework

Understanding how educational technology designed using culturally sustaining
principles can support family learning requires attention to how learning occurs through social
interaction, the knowledge and experiences that families bring to learning, and the ways
caregivers support children’s engagement with technology. This dissertation is based on three
complementary theoretical and conceptual approaches: Sociocultural Theory, Funds of
Knowledge, and Caregiver Mediation Theory. Sociocultural Theory serves as the primary
learning theory, viewing learning as a process situated within social and cultural contexts
(Gutiérrez & Rogoft, 2003; Vygotsky, 1978). Funds of Knowledge offers a strengths-oriented
perspective on the everyday knowledge, practices, and experiences families bring to learning
(Moll et al., 1992). Caregiver Mediation Theory focuses on how caregivers influence children's
engagement with technology through co-use, guidance, and applied limitations (Clark, 2011).
These perspectives form a framework for examining how families' cultural knowledge can
inform educational technology design, how families use that knowledge during shared
interactions with their children, and how caregivers support and interpret children's learning
when using technology together.
Sociocultural Theory and Family Learning

Sociocultural Theory offers a framework for understanding how learning develops
through social and cultural interactions and activities (Vygotsky, 1978). Rather than seeing
learning as an individual process, sociocultural theory views knowledge as constructed through
interactions with others and shaped by broader cultural, historical, and social contexts (Gutiérrez
& Rogoff, 2003; Rogoff et al., 2016). Through this lens, caregivers, siblings, peers, and other

members of a child's community can all play significant roles in the learning process by guiding
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participation, providing feedback, and creating opportunities for joint meaning construction
(Rogoff et al., 2016).

A key idea of sociocultural theory is that learning begins in social interaction and is then
internalized by the learner (Vygotsky, 1978). When children take part in shared activities, they
acquire the knowledge, skills, and ways of thinking considered important in their communities.
Language is important in this process because it provides a means for children and caregivers to
reach a mutual understanding, solve problems, and create shared meaning (Schieffelin & Ochs,
1986; Vygotsky, 1978). Learning can then be seen as a collaborative process in which
understanding emerges from participation and interaction with others.

Building on Vygotsky's ideas, Rogoff (1990) developed the idea that learning occurs
through participation in shared cultural activities. According to Rogoff's concept of guided
participation, children acquire knowledge by actively participating in the everyday practices they
share with more experienced members of their families and communities. Instead of treating
learning as something separate from daily life, guided participation acknowledges that children
learn by engaging in activities such as preparing food, shopping for groceries, and doing
household chores (Rogoff, 2003). In these interactions, caregivers can provide different levels of
support, adjust their guidance based on how children participate, and offer children opportunities
to act on their own. Learning happens not only through direct instruction but also through
participation in significant social and cultural experiences.

These views are especially useful for understanding family learning, since learning within
families goes beyond formal teaching to include everyday conversations, routines, shared
experiences, and working together to find solutions (Rogoff, 2014). Caregivers can support

learning by posing questions, encouraging exploration, directing a child's attention, giving
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explanations, and building on ideas that arise in conversation (Callanan et al., 2017; Rogoff et
al., 1993; Rogoftf et al., 2016). Both caregivers and children can shape their understanding
together rather than assuming fixed teacher and learner roles.

In Latine families, cultural practices and values that emphasize family involvement and
responsibility can also shape family learning. Previous studies show that learning occurs through
observation, shared responsibilities, storytelling, family collaboration, and participation in
community life (Paradise & Rogoff, 2009; Rogoff, 2014). Familismo and family obligation may
further shape children’s participation in everyday activities and relationships with adults (Fuller
& Garcia-Coll, 2010). These perspectives position children as active participants in family life
while recognizing caregivers and extended family members as important partners in children’s
learning (Rogoff et al., 1993). However, it is important not to assume these practices apply to all
Latine families. Instead, they highlight the need to consider the culturally specific ways in which
individual families arrange participation and learning.

Sociocultural theory also offers a helpful way of understanding educational technology as
a tool that can mediate social interaction. Rather than conceptualizing technology as the only
source of learning, this approach focuses on the kinds of interactions that occur around
technology (Ewin et al., 2021). When designed to promote engagement between caregivers and
children, educational technologies can provide opportunities for dialogue, collaborative
exploration, and co-constructing meaning. Technology can therefore become one component of a
broader learning ecology in which families participate in learning by drawing upon their
relationships, experiences, and culturally meaningful ways of interacting.

Sociocultural Theory serves as the overarching learning perspective for this dissertation.

In all three studies, learning is conceptualized as a collaborative and culturally situated process.
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This dissertation extends this perspective by examining how culturally situated family
knowledge and caregiver involvement influence learning through technology. More specifically,
Studies 2 and 3 focus on how caregivers direct children's participation when using technology
together, and how this direction can change based on caregivers' understanding of what the
children are doing and the kind of support the children may need. This dissertation examines not
only the guidance caregivers provide but also the processes that shape how caregivers organize
and adjust children's participation in technology-mediated learning.

Funds of Knowledge

Funds of Knowledge is a strengths-based framework that recognizes the knowledge,
skills, practices, and cultural experiences households have accumulated over time through
everyday life and social histories (Moll et al., 1992; Vélez-Ibafiez & Greenberg, 1989). The
Funds of Knowledge framework recognizes families as holders of valuable expertise developed
through cultural traditions, language practices, occupations, household responsibilities, social
relationships, and everyday problem-solving. These experiences provide meaningful resources
for children’s learning and can serve as foundations for educational practice.

A key aspect of Funds of Knowledge is the idea that learning is linked to families’ daily
experiences. Activities carried out on a daily basis, such as cooking, taking care of household
duties, participating in cultural traditions, shopping, and interacting with family and community
members, provide opportunities for children to acquire knowledge, skills, and different ways of
thinking (Moll et al., 1992; Rogoff, 2014). When everyday practices are seen as valuable forms
of knowledge, Funds of Knowledge underscores the expertise within households and

communities.
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Funds of Knowledge is relevant to the present dissertation because educational
technologies can connect STEM learning with knowledge and practices that already exist in
family life. Previous work has used Funds of Knowledge to inform culturally responsive learning
environments by encouraging educators and researchers to build on families lived experiences
rather than treating those experiences as separate from academic learning (Belgrave et al., 2022;
Bermudez et al., 2023). More recent work has extended this perspective to educational
technology by considering how digital learning tools can be designed around cultural knowledge
and everyday experiences identified by families (Anderson-Coto et al., 2024; Chen et al., 2019).
From this perspective, educators can use everyday family practices as resources to design
meaningful educational experiences.

This dissertation builds on Funds of Knowledge by examining two ways family
knowledge can become a resource in educational technology: through design and interaction.
Study 1 examines how Latina mothers draw upon cultural values, family practices, and
community experiences when envisioning educational technologies for family learning. Study 1
considers how Funds of Knowledge can inform not only which cultural experiences educational
technology represents but also the kinds of participation and learning experiences caregivers
believe technology should support.

Study 2 moves from design to interaction by examining how caregivers draw on
everyday family experiences to support children’s STEM learning during shared technology use.
Caregivers may encounter activities intentionally designed around familiar experiences, but they
also bring additional knowledge into those interactions. Examining these interactions allows
Funds of Knowledge to be considered not only as a design resource researchers can incorporate

into educational tools but also as an interactional resource families can draw on as they explain
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ideas, make connections, and support children’s reasoning. This perspective recognizes families
as active contributors to the learning experience rather than simply recipients of educational
content.

Caregiver Mediation Theory

As digital technologies become increasingly integrated into children’s everyday lives
(Mannell et al., 2024), researchers have examined the role caregivers play in shaping children’s
experiences with technology. Caregiver mediation theory examines how adults guide, support,
and regulate children's interactions with digital media (Clark, 2011; Valkenburg et al., 1999).
Although early research often focused on parents, this dissertation uses the broader term
caregiver mediation to recognize that parents, grandparents, and other family members may
shape children’s technology experiences and learning (Salazar et al., 2025).

Caregiver mediation research has identified three primary forms of mediation: active
mediation, co-use or co-viewing, and restrictive mediation (Clark, 2011; Sobel et al., 2017,
Valkenburg et al., 1999; Yu et al., 2021). Active mediation involves caregivers engaging children
in conversations about digital content by asking questions or providing guidance during media
use. Co-use refers to caregivers and children engaging with technology together, creating
opportunities for shared exploration, collaborative problem-solving, and discussion. Restrictive
mediation focuses on establishing rules and limits surrounding children’s media use to promote
safe and appropriate technology engagement.

Although all three forms of mediation contribute to children’s technology experiences,
this dissertation primarily focuses on active mediation and co-use, as these forms of engagement
are most relevant to collaborative learning. During shared use of educational technology,

caregivers may do more than supervise children’s engagement with a device. They can ask
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questions, direct attention, encourage reasoning, provide feedback, offer explanations, and solve

problems alongside their children (Ewin et al., 2021; Sheehan et al., 2019). Using a sociocultural
perspective, these interactions can transform technology from an individual activity into a shared
learning experience in which understanding develops through dialogue and participation.

Caregiver mediation is also culturally situated. Families’ values, beliefs, relationships,
and everyday practices can shape how caregivers engage with technology alongside their
children (Salazar et al., 2025). Although much caregiver mediation research has focused on
White, middle-class families (Geurts et al., 2022; Livingstone & Helsper, 2008; Nikken & Jansz,
2014; Smahelova et al., 2017), emerging research with Latine families suggests that shared
technology use can provide opportunities to strengthen family relationships, spend time together,
support children’s learning, and reinforce values such as familismo, educacion, and resilience
(Ochoa & Reich, 2020; Salazar et al., 2025). These findings demonstrate the importance of
examining caregiver mediation within families’ broader cultural and relational contexts.

Despite this growing body of work, caregiver mediation research has often focused on
caregivers’ observable practices surrounding children’s media use, including restriction, co-use,
discussion, and guidance (Livingstone & Helsper, 2008; Nikken & Schols, 2015; Valkenburg et
al., 1999). These perspectives provide important insight into what caregivers do with technology
but offer less insight into the interpretive processes that may inform caregivers’ support when
technology is used for learning. For example, identifying that a caregiver asks a question,
redirects a child’s attention, provides an explanation, or allows a child to continue independently
does not necessarily explain why the caregiver selected that response at a particular moment.

Understanding educational technology as a context for learning therefore requires greater
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attention to how caregivers make sense of children’s actions and understanding as they
determine whether and how to provide support.

Within this dissertation, caregiver mediation provides a lens for examining both
caregivers’ observable support and the reasoning that informs that support. Study 2 examines the
scaffolding practices caregivers use during co-use, including how they direct attention, redirect
thinking, encourage explanation, and support problem-solving. Study 3 moves beyond these
observable practices to examine how caregivers make sense of children’s understanding and how
those interpretations inform decisions about whether and how to respond. The dissertation builds
upon caregiver mediation perspectives by examining mediation not only as management of
children’s technology experiences but also as a pedagogical process through which caregivers
support learning.

Theoretical Contributions Across the Dissertation

Sociocultural Theory, Funds of Knowledge, and Caregiver Mediation Theory provide
complementary perspectives for understanding family learning with educational technology
designed using culturally sustaining principles. Instead of applying these perspectives in the
same way across all three studies, the dissertation uses them to examine different stages of
family engagement with educational technology and, in turn, to develop distinct theoretical
contributions in design, interaction, and interpretation.

Study [ primarily builds upon Funds of Knowledge by examining how Latina mothers
draw upon cultural values, everyday family practices, and community experiences when
envisioning educational technologies for family learning. The study considers how family
knowledge can inform more than the cultural content represented within technology. It examines

how caregivers’ knowledge and priorities can also inform the design of educational technology,
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including how family members participate and learn together. Study I elaborates the application
of Funds of Knowledge within educational technology design by positioning families’
knowledge and experiences as resources for shaping both learning content and opportunities for
participation.

Study 2 moves from design to interaction by drawing on Funds of Knowledge,
Sociocultural Theory, guided participation, and Caregiver Mediation Theory to examine
caregiver-child co-use. The study examines how caregivers scaffold children’s STEM reasoning
and problem-solving and how families connect activities within educational technology to
everyday family practices. The theoretical contribution of Study 2 is, first, that it examines how
Funds of Knowledge can function as interactional resources that caregivers actively use during
technology-mediated learning rather than only as resources incorporated into technology by
designers. Secondly, it builds on sociocultural and caregiver mediation perspectives by
examining how caregiver-child dialogue, questioning, and collaborative problem-solving
organize children’s participation in STEM learning during co-use. These perspectives position
family interaction as part of the learning process and not just around technology.

Study 3 moves from observable interaction to caregiver interpretation by drawing
primarily on guided participation and Caregiver Mediation Theory. Whereas Study 2 examines
the forms of scaffolding caregivers provide, Study 3 examines how caregivers make sense of
children’s actions, understanding, and problem-solving processes and how those interpretations
inform decisions about whether and how to provide support. Study 3 focuses on the interpretive
decision-making that informs caregiver scaffolding during the use of educational technology.
This perspective further develops guided participation by paying greater attention to how

caregivers assess and adjust children’s participation as learning unfolds, and by expanding
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caregiver mediation beyond technology management to understand caregivers as pedagogical
partners in children’s technology-mediated learning.

Across the three studies, these theoretical contributions form a progression from design,
to interaction, to interpretation. Study I examines how families’ cultural knowledge and
everyday practices can inform the design of educational technology to support learning. Study 2
examines how those resources are enacted and expanded through caregiver-child interaction
during technology-mediated STEM learning. Study 3 examines the interpretive processes
through which caregivers make sense of children’s learning and determine how to respond. All
three studies conceptualize culturally sustaining educational technology not only in terms of the
cultural knowledge represented within a digital tool, but also in terms of the opportunities
technology creates for families to enact their knowledge, relationships, and ways of supporting
learning. This theoretical progression positions families’ cultural knowledge as a design
resource, everyday family practices as resources for interaction and learning, and caregivers’

interpretations as important resources for supporting children’s developing understanding.
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CHAPTER 2: Designing for Family Learning: Latina Mothers’ Perspectives
on Culturally Sustaining Educational Technology

The continued growth of the U.S. Latine population highlights the importance of
understanding and supporting how Latine children learn within their families and communities.
Research demonstrates that families play a critical role in children’s learning and development
through everyday activities, cultural practices, and social interactions (Bricker & Bell, 2014;
Gonzélez et al., 2005; Hernandez et al., 2016). From a Funds of Knowledge perspective, Latine
families possess valuable knowledge, skills, and practices that serve as significant resources for
children’s learning (Moll et al., 1992; Vélez-Ibafiez & Greenberg, 1989). Developmental
research indicates that cultural values and socialization goals shape what caregivers prioritize for
children’s learning, behavior, and participation within family and community life (Gibbons et al.,
2024; Keller et al., 2006). Recognizing these strengths and priorities enables the development of
learning opportunities that build upon families’ existing practices and values, rather than relying
on assumptions about what families need.

Previous research has shown the value of collaboration between Latine communities and
researchers in designing learning environments and digital tools that reflect families’ cultural
practices and experiences (Anderson-Coto et al., 2024; Belgrave et al., 2022; Bermudez et al.,
2023). However, educational technologies often still prioritize designers’ assumptions about how
children should learn, how families should engage with technology, and which learning
outcomes matter most (Anderson-Coto et al., 2024; Rosner et al., 2016). As a result, technologies
intended for families may not reflect the cultural values, everyday practices, and developmental
priorities that caregivers consider important.

The current study adopts a Funds of Knowledge perspective to examine how Latina
mothers envision technologies designed to support family learning within their communities.
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This study examines the cultural values, everyday practices, and caregiving priorities mothers
draw on when imagining technology's potential role in family learning. By centering Latina
mothers’ perspectives, the study identifies the learning priorities, cultural values, and caregiving
goals that mothers believe educational technologies should support. The findings offer insights to
inform future efforts to design educational technologies with Latine families, grounded in the
priorities that families themselves identify as meaningful.

Background
Educational Technology and Culture

Educational technology is the design, implementation, and evaluation of technological
tools and systems intended to support teaching and learning (Bishop et al., 2020; Spector, 2015).
Educational technologies can give children and families opportunities to engage with academic
content, problem-solving, and learning across formal and informal settings (Lavigne et al., 2023;
Yu et al., 2023). However, educational technology design does not exist independently of
culture. Designers decide what forms of learning to support, how users should use technology,
and what outcomes are considered valuable (Abramenka-Lachheb et al., 2025; Litts et al., 2021;
McLoughlin, 1999). These decisions can reflect assumptions about children, families, learning,
and technology use that may not align with the experiences and priorities of the communities
these technologies are intended for.

Research has demonstrated that many educational technologies do not account for the
cultural values and practices of marginalized communities, neglecting local knowledge and
participant preferences by relying on designers’ assumptions about learning processes,
technology use, and valued outcomes (Anderson-Coto et al., 2024; Rosner et al., 2016).

Educational technologies have also commonly been developed around the experiences and
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practices of White, European, middle-class families (Geurts et al., 2022; Chaudron et al., 2018),
contributing to the low representation of minoritized families in technology research and design
(Connell et al., 2015; Salazar et al., 2025). As a result, technologies may not align with families’
goals, cultural practices, or daily routines and may miss opportunities to build on the cultural
strengths and relationships that already support children’s learning.

Addressing this limitation requires understanding families not simply as users of
educational technologies but as knowledgeable partners whose perspectives can inform which
technologies to support. Scholars have increasingly advocated for approaches that work directly
with families and communities to understand how learning is embedded within everyday
activities, values, and local contexts (Moll et al., 1992; McWayne & Melzi, 2023). For Latine
families, understanding the cultural values, socialization goals, and everyday practices that shape
family life can provide a foundation for designing technologies that respond to families’
priorities rather than designers’ assumptions about what families need.

Cultural Values and Socialization in Latine Families

Latine families vary in national origins, migration histories, socioeconomic
circumstances, language practices, and family structures; therefore, cultural values and parenting
practices should not be assumed to be uniform across Latine families (Calzada, 2010; Perez-
Brena et al., 2024; Rodriguez-JenKins, 2014). At the same time, developmental research has
identified cultural values and socialization goals that are salient across many Latine families and
can shape caregiver-child relationships and children’s participation in family and community life
(Barragan & Meltzoff, 2025; Calzada, 2010; Calzada et al., 2012; Tamis-LeMonda et al., 2020).
Caregivers play an important role in cultural socialization by communicating expectations and

values and by organizing everyday experiences in which children can observe, contribute, and
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learn how to participate within their families and communities (Ayon et al., 2020; Paradise &
Rogoff, 2009). Through everyday interactions and routines, caregivers can transmit not only
knowledge and skills, but also understandings of relationships, responsibilities, appropriate
behavior, and obligations toward others.

One cultural value frequently discussed within Latine developmental literature is
Sfamilismo. Familismo emphasizes strong identification and attachment to family, maintaining
close family relationships, and expecting family members to provide emotional and instrumental
support to one another (Calzada et al., 2013; Halgunseth, 2019; Negy & Woods, 1992; Staples &
Mirandé¢, 1980). Familismo also emphasizes interconnectedness and responsibilities to extended
family, rather than prioritizing individual goals independent of family relationships (Steidel &
Contreras, 2003). Within family socialization, caregivers can play an important role in
communicating and modeling these expectations for children (Durand, 2011; Villalobos &
Smetana, 2012). These values may shape how caregivers conceptualize children’s learning and
development by emphasizing opportunities for shared participation, intergenerational interaction,
and responsibility toward family members.

Another cultural value is educacion, a cultural construct that extends beyond formal
schooling and academic achievement to encompass children’s moral and social development
(Evans et al., 2011; Halgunseth, 2019; Reese, 2012). Educacion showcases caregivers’
expectations that children learn respect, responsibility, appropriate social behavior, and regard
for others (Cruz & Carlo, 2026). Within this cultural framework, describing a child as bien
educado is more than academic competence; it can refer to a child who demonstrates appropriate
behavior and understands how to interact respectfully and responsibly with family members and

others (Gonzalez-Ramos et al., 1998; Harwood et al., 2000; Lopez et al., 2023). Caregivers
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therefore contribute to children’s development not only by supporting academic learning but also
by the everyday socialization of values and behaviors considered important for participating in
family and community life.

Cultural values such as familismo and educacion are not simply abstract beliefs. They are
communicated and reinforced through everyday family interactions, routines, and participation in
community life (Calzada et al., 2013; Cruz & Carlo, 2026). For example, food-related practices,
family gatherings, storytelling, caregiving responsibilities, and other routine activities can
provide contexts in which children learn through participation alongside family members while
also developing an understanding of relationships and responsibilities (Ayon et al., 2018;
Bermudez et al., 2023; Paradise & Rogoff, 2009). These experiences show how children’s
learning and development connect with the cultural and relational practices of family life.

Understanding these cultural values and socialization goals is essential when considering
technologies intended to support family learning. If caregivers prioritize children’s development
in areas such as family relationships, appropriate behavior, and shared participation, in addition
to academic learning, educational technologies may not always reflect what families themselves
consider important. This study seeks to identify the values and priorities Latine caregivers want
educational technologies to support. Examining caregivers’ perspectives can help determine
which goals to consider when designing technologies for Latine families.

Funds of Knowledge and Learning in Family and Community Life

A Funds of Knowledge perspective offers an additional framework for understanding the
knowledge, skills, and practices families develop through everyday life. Funds of Knowledge
refer to historically accumulated bodies of knowledge and skills that support household and

community functioning and well-being (Moll et al., 1992; Gonzélez et al., 2005; Vélez-Ibanez &

31



Greenberg, 1989). Instead of focusing on what minoritized families may lack, the Funds of
Knowledge framework takes a strengths-based approach, recognizing the intellectual, social,
cultural, and practical resources embedded within households and communities. From this
perspective, everyday family activities are not separate from learning but can provide meaningful
contexts through which knowledge is developed, shared, and applied.

Research on learning within many Indigenous and Latine communities similarly
demonstrates how children develop knowledge through participation in everyday family and
community activities (Rogoff, 2014; Rogoff et al., 2016). Children may learn by observing
others, participating in shared activities, communicating with more experienced family members,
and gradually taking on greater responsibility for meaningful tasks (Paradise & Rogoff, 2009;
Rogoff, 2014). Learning can therefore occur through collaborative participation in activities
already part of family and community life, rather than exclusively through direct instruction or
formal educational settings. These perspectives position family and community practices as
meaningful contexts for children’s learning and development.

In science, technology, engineering, and mathematics (STEM) learning, families’
everyday activities can offer opportunities to engage with mathematical and scientific ideas
through familiar experiences. Activities such as cooking, shopping, sharing resources, navigating
community spaces, playing, and completing household responsibilities can involve measurement,
quantity, spatial reasoning, observation, prediction, and problem-solving (Bermudez et al., 2023;
Swirbul & Melzi, 2024). Research with Latine families has similarly demonstrated how everyday
play, family interactions, and community experiences can support STEM learning in informal

settings (Bermudez et al., 2023). This work challenges assumptions that meaningful STEM
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learning occurs primarily in formal educational settings by showing how families’ existing
practices and experiences can serve as learning resources.

Building on these perspectives, researchers have partnered with families and community
organizations to develop learning opportunities in everyday locations such as parks, bus stops,
grocery stores, and other public spaces where families already spend time (Bermudez et al.,
2023; Hurst et al., 2019). This work shows how learning environments can build upon the
knowledge, relationships, routines, and practices already present within communities rather than
requiring families to adopt unfamiliar ways of learning. For educational technology design, a
Funds of Knowledge perspective encourages researchers to consider not only what academic
content a technology should teach, but also how technologies might build on the knowledge and

practices families already possess.

Caregiver Mediation of Technology

Caregivers also play an important part in influencing children’s engagement with
technology. Research on caregiver or parental mediation has examined how caregivers establish
rules, monitor technology use, discuss digital content, and participate alongside children during
media and technology experiences (Livingstone et al., 2015; Sobel et al., 2017). Through these
practices, caregivers decide when, where, and how children should engage with technology,
balancing perceived opportunities for learning and entertainment against safety and privacy
concerns, inappropriate content, and excessive technology use (Livingstone et al., 2015; Salazar
et al., 2025).

Caregivers’ approaches to technology are also guided by their general beliefs about
learning, family relationships, and appropriate behavior (Navarro & Jensen, 2026; Ochoa &

Reich, 2020; Salazar et al., 2025). Caregivers might ask themselves whether it supports or
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interferes with family relationships, whether children’s behavior while using technology is
appropriate in shared spaces, or whether particular technologies raise concerns about children’s
privacy and safety (Salazar et al., 2025; Young et al., 2024). Examining caregiver mediation
through a cultural lens can provide insight into how families’ priorities influence the role
technology should play within their children’s daily lives.

Although caregiver mediation has been widely studied, more research is needed to
examine how Latine caregivers’ cultural values, everyday experiences, and socialization
priorities shape their visions of what educational technologies should support (Salazar et al.,
2025). Understanding these perspectives is important for technologies that are designed and
intended to for family learning because expectations of learning experiences may differ between
families. Rather than beginning with predetermined design ideas, technology use or learning
outcomes, examining caregivers’ priorities and goals offers an opportunity to understand what
families consider important when envisioning technology’s role in family and community life.
Current Study

Building on strengths-based perspectives on Latine family learning, the current study
examines the priorities and values that Latina mothers draw on when envisioning technologies to
support family learning within their communities. Rather than starting with predetermined
assumptions about what educational technologies should provide, Latina mothers were invited to
imagine idealized technological futures and describe the roles they believed technology could
play in family and community life. Through their interviews, the study examines how Latina
mothers’ cultural values, daily experiences, and caregiving priorities shape their expectations for

technologies that support family learning.
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Given caregivers’ significant role in managing children’s technology experiences, this
study examines how mothers’ cultural values and beliefs inform their perspectives on children’s
technology use within shared community spaces. This approach provides insight into the
learning, cultural, and caregiving priorities that Latina mothers consider important as they
envision future technologies for their families. Identifying these priorities can inform future
efforts to design educational technologies for Latine families by grounding design decisions in
the values and goals they identify as meaningful.

The following research questions guided this study:
1. How do Latina mothers envision technology’s role in fostering family STEM learning
within their communities?
2. What cultural values and practices emerge when Latina mothers envision idealized uses
of technology?
3. What cultural values and practices shape how Latina mothers mediate their children’s use
of technology in public spaces?

Methodology

Participants

For this study, 10 Latina mothers were recruited from a nonprofit organization, the Santa
Ana Early Learning Initiative (SAELI), which comprises over 200 families, teachers, and
administrators from the local school district and nonprofit agencies in Southern California and
provides enriching opportunities for children ages 0-9. The organization’s director assisted with
recruitment by contacting mothers who met the following inclusion criteria: self-identified as

Latina and had at least one child between the ages of 0 and 7 years.
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The present analysis comprised 10 individual semi-structured interviews (see Table 2.1).
All participants were Latina mothers born outside the U.S. (e.g., in Mexico and Guatemala).
Their ages ranged from 30 to 47 years, with an average of 19 years living in Southern California.
They had 2 to 7 children, with an average age of 11 years. All participants had children enrolled
in the local school district, which is made up of 96% Latine families and 78% on free/reduced-
price lunch.

Table 2.1
Caregivers’ Self-Identified Demographics

Participant Gender Ethnicity Birthplace Age No. of Children

Nancy Female Latina Mexico 43 3
Ruby Female Latina Mexico 44 4
Victoria Female Latina Mexico 42 2
Alena Female Latina Mexico 30 2
Laura Female Latina Mexico 46 3
Vero Female Latina Mexico 44 3
Nena Female Latina Mexico 47 3
Renee Female Latina Mexico 36 2
Erica Female Latina Mexico 38 7
Sandy Female Latina Guatemala 36 3
Data Collection

Participants were recruited in 2021 and gave consent in accordance with the University of
California IRB protocol 2818. Data was collected through semi-structured Zoom interviews,
each lasting approximately 30 minutes. All the interviews were conducted in Spanish, and
participants received a $50 stipend for their time. The interview protocol was flexible, allowing
participants to discuss how technology could be designed and embedded in community spaces to
foster family learning (see Table 2.2).

Table 2.2
Interview Questions in Spanish and English
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QUESTION Spanish English

NUMBER

1 Vamos a imaginarnos que somos Now, let’s imagine you-have all the money
disefiadores/ ingenieros y tenemos todo  and resources in the world to implement
el dinero y los recursos en el mundo ... technology in your community.
(Cuénteme como imagina usted que la How do you imagine technology being
tecnologia se puede integrar en su integrated into your own community to
comunidad para promover el aprendizaje  promote family learning? [Think about the
entre familia? [Piense en las cosas que places around your community]
rodean a su comunidad]

2 (Como imagina a sus hijos y también a How do you imagine your children and
otros nifios de su comunidad usando esta  children in your neighborhood using this
tecnologia? technology?

3 (Qué tipo de reglas tendria esta nueva What kind of rules would this new

instalacion?

[Si la respuesta es diferente a las reglas
que tienen en casa...] Pensando en la
reglas que cred para la nueva instalacion,
crees que son diferentes de las reglas que
tienes en su casa?

installation have?

[If the response is different from the rules
they have at home...] Why are the rules you
have for your imaginary space different from
the rules you have at home?

By prompting Latina mothers to imagine themselves as designers, these interviews

enabled participants to articulate how they would create and mediate educational technology in
their communities. They also shared their views on the rules and norms they believe should
guide technology use in these community spaces.
Data Analysis

Data analysis was carried out using MAXQDA, a qualitative analysis software, to
identify emergent themes and patterns throughout all ten interviews through thematic analysis
(Saldafia, 2016). The data analysis proceeded in multiple stages. In the first stage, all interview
transcripts were coded for ideal uses of technology, envisioned learning opportunities in
community settings, and expectations for technology use. In the second stage, I used an inductive
coding approach to identify patterns. Iterative coding and weekly research meetings facilitated

the comparison and refinement of patterns across participants, resulting in broader themes
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(Saldana, 2016). As the analysis continued, themes related to collective learning, bien educado
practices, and digital safety consistently emerged across participants' imagined technological
futures.

Results

The findings highlight how Latina mothers imagined technologies that support family
learning within their communities. Three themes emerged from the interview data: Envisioning
Collective Learning Through Technology, Emphasizing Bien Educado Practices, and Digital
Safety. Together, these themes illustrate how mothers drew upon cultural values, family
practices, and community experiences to envision technologies that foster learning, strengthen
relationships, and support children's well-being.

Envisioning Collective Learning Through Technology

The analysis found that Latina mothers envisioned technology as a tool for collective
learning that goes beyond individual children to include caregivers, siblings, and other family
and community members. Rather than imagining technology as a child-centered resource,
mothers described technologies that support learning through shared experiences, everyday
routines, and intergenerational interactions.

Latina mothers imagined technology as a way to support learning through existing family
practices and daily routines. Rather than separating learning from everyday life, mothers
envisioned technologies that could be integrated into activities families already do together,
creating opportunities for collaborative learning and shared participation.

Laura imagined a technology design that supports children’s learning about fruits and
vegetables while also assisting families during routine activities like grocery shopping. She

shared, “...yo me imaginaba que en esas paradas [de autobus] pusieran... como algo de la
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comida, que si van ir al super[mercado] y ven asi como vegetales o frutas, que diga: Oh, mira
esto!” (...I imagined that at those [bus] stops they could put...like something related to food, so
that if they go to the supermarket and see vegetables or fruits, they'll say, ‘Oh, look at this!”)
Laura further explained that their design mirrors existing family practices, such as creating a
grocery plan “si vamos a ir al mercado, vamos a comprar esto, esto, esto otro... y [mis hijos] me
ayudan a hacer la lista y haciéndolo como en matematicas” (If we're going to the market, we're
going to buy this, this, and this other thing... and [my children] help me make the list, doing it
like a math exercise.) Through these excerpts, Laura’s vision illustrates how daily routines serve
as meaningful sites for learning, where nutritional and mathematical knowledge is co-constructed
through family participation and shared responsibility.

Other Latina mothers imagined these ideas beyond the household and into community
spaces where families regularly gather. Nena and Renee envisioned family-centered learning
technologies embedded in public gathering spaces, suggesting that learning opportunities could
be integrated into places already associated with family interaction and community engagement.
Nena expressed a desire for educational technologies in parks where families naturally gather,
stating, “...me gustaria en un futuro como que hubiera [tecnologia educativa] en un parque...
Donde ta puedes hacer tu carne, puedes estar, convivir con tu familia y estar con tu familia.
Entonces en esas areas me gustaria que hubiera tecnologia, pero tecnologia educativa...” (...I
would like in the future to have [educational technology] in a park... where you can make your
barbeque, you can be, engage with your family and be with your family. So, in those areas, I'd
like to see technology, but educational technology...) Similarly, Renee envisioned digital tools
that promote collective participation, emphasizing activities designed for families to engage in

together, “Promoveria mucho mas...donde se involucre la familia como programas asi como no
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sé, al aire libre y...hacer trabajos [que] se hagan en familia...en una tablet o como juegos
educativos asi, donde también estén jugando toda la familia junta y también a la vez aprendiendo
pero entre todos.” (I would advocate much more for...where the family is involved, like
programs like, I don't know, outdoors and...doing projects [that] are done as a family...on a
tablet or like educational games like that, where the whole family is also playing together and
also learning at the same time but together.)

These excerpts show how Latina mothers envisioned technology as a resource that
supports learning through family participation, intergenerational engagement, and shared
experiences across household and community settings.

Emphasizing Bien Educado Practices

Latina mothers described using technology as an opportunity to reinforce values
associated with being bien educado. Mothers emphasized the importance of children
demonstrating respect, patience, and consideration for others when using technology in shared
community spaces. Many of the rules mothers imagined for their technology designs reflected
expectations they already teach at home, suggesting that technology use should support the
development of appropriate social behavior across settings.

Ruby emphasized turn-taking as a way of teaching children to be respectful and
considerate of others. When imagining how children would use her technology design in the
community, Ruby stated, “Yo pienso que serian darles como los tiempos... y poder estar ahi 30
minutos...y poderles dar oportunidad a otros nifios para que todos puedan estar ingresando a ese
lugar y experimentar lo que es eso.” (I think it would be about giving them time... and being
able to be there for 30 minutes and giving other children the opportunity so that everyone can be

there, entering that place and experiencing what it's like.) While Ruby's imagined design
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encouraged equitable participation, she framed these expectations as lessons in discipline and
respect. She further connected turn-taking to values taught at home, explaining, “Creo que el
tiempo es como una disciplina y que creo que eso se debe de implementar desde casa...” (“I
believe that time management is like a discipline, and I think that this should be implemented
from home...”) Ruby’s reflections suggest that technology use can serve as an extension of
home-based teachings by reinforcing patience, self-regulation, and consideration for others.

Other caregivers similarly emphasized etiquette and mindfulness when picturing how
children would engage with technology within communal spaces. Nena drew parallels between
public-space rules and expectations maintained within the home. When asked about this
connection, Nena shared, “...son similares porque por ejemplo, yo aqui a mis nifios yo también
siempre les digo que ellos entre ellos se tienen que respetar su tiempo y su espacio.” (...they are
similar because, for example, here with my children, I always tell them that they have to respect
each other's time and space). She further described how she reminds her children, saying, “hijo,
tu hermanito, estas haciendo tarea, de de la oportunidad que ¢l haga sus cosas” (Son, your little
brother is doing his homework, give him the chance to do his own thing), reinforcing the
importance of respecting others’ time and space. These examples illustrate how mothers
envisioned using technology to reinforce continuity between home-based teachings and
appropriate behavior in community settings.
Digital Safety

In the interviews, Latina mothers talked about the importance of protecting children when
engaging with technology. As participants imagined technologies accessible in community

settings, concerns about privacy, safety, and exposure to harmful content emerged as key
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considerations. Latina mothers also envisioned community technology as a space that requires
guidance, protection, and responsible use.

Valeria discussed the need to protect children from potential dangers posed by public or
networked technologies. She explained, “... por ejemplo poniéndolo en un contexto asi de la
comunidad y creando esta idea de que los nifios tienen que ser muy cuidadosos con la
tecnologia...[y] no compartir tu informacion personal” (...for example, by putting it in a
community context like this and creating the idea that children need to be very careful with
technology... [and] not share their personal information.) As she envisioned the design as a tool
accessible to all in the community, she reflected, “Estoy asumiendo que va a estar abierto al
publico. So, ese tipo de privacidad que no puedes dar demasiada informacion personal. Esa seria
una de las reglas.” (I'm assuming it's going to be open to the public. So, there's a certain level of
privacy involved, meaning you can't give out too much personal information. That would be one
of the rules.) These concerns suggest that mothers viewed privacy protection as an important
component of children's participation in community-based technologies.

Similarly, Erica highlighted the importance of safeguards that prevent children from
accessing inappropriate content. She expressed a desire for a filtering system where children
cannot be “...buscando cosas que no tenga que buscar ahi,” (...looking for things that they
shouldn't have to look for there.) Through this example, Latina mothers highlighted imagined
technologies that balance opportunities for learning and participation with mechanisms that
protect children from potential harm. By doing this, Latina mothers positioned digital safety as a

shared responsibility that supports children's well-being as they engage with technology.
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Discussion

This study explored how Latina mothers envisioned technology’s role in fostering family
learning within their communities. The findings provide a strengths-based foundation for
designing educational technologies with Latine families by centering the values and practices
that matter most to them. Three themes emerged from the analysis: collective learning,
emphasizing on bien educado practices, and digital safety. Findings suggest that Latina mothers
do not view technology primarily as an individual tool for academic advancement. Instead, they
imagine technologies that support collective learning experiences, reinforce social and moral
values, and protect children's well-being within family and community contexts.
Collective Learning as an Expression of Familismo

Participants’ emphasis on collective learning highlights how they imagine technology as
a shared family resource that can support intergenerational engagement. Latina mothers
described idealized technologies that integrate into existing family and community routines, such
as grocery shopping, cooking, outdoor gatherings, and other everyday activities, positioning
learning as a collective and ongoing process similar to past literature (Bermudez et al., 2023;
Buhler-Wassmann et al., 2026; Williams et al., 2020). Findings demonstrate an understanding of
familismo by showing how family interconnectedness and shared responsibility can shape
aspirations for educational technology and learning environments. In particular, mothers
envisioned technologies that support collective participation among caregivers, children,
siblings, and community members. In this context, familismo is enacted through co-use, shared
responsibility, and intergenerational engagement, strengthening the central role of family in
everyday social life (Calzada et al., 2013). By incorporating values like familismo can strengthen

children’s inspiration during adversity, which contributes to academic motivation and fuels the
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desire to repay their family memebers for the sacrifices they made in immigrating to the United
States (Gonzales, 2019; Ong et al.,2006; Parra Cardona et al. 2006).

The results also align with research on learning through participation in family and
community activities, in which children develop knowledge and skills through observing,
contributing to, and collaborating in shared endeavors (Rogoff, 2014; Rogoff et al., 2016).
Rather than positioning children as individual learners, mothers imagined learning as emerging
through collaboration and shared experiences. This perspective was mentioned in mothers'
descriptions of family-centered activities such as grocery shopping and community gatherings,
where learning could emerge through participation in meaningful social practices. Similar
research has shown that children's participation in everyday family activities can create
opportunities for learning, contribution, and collaborative engagement (Alcala et al., 2014;
Coppens et al., 2014). These findings suggest that educational technologies designed for Latine
families may benefit from moving beyond individualized learning models to create greater
opportunities for collaborative and intergenerational engagement (Ewin et al., 2021).

Importantly, mothers envisioned these learning opportunities in community spaces
families already frequent, including parks, bus stops, and community gathering areas. By
situating learning technologies in these environments, participants reimagined education as
extending beyond formal institutions and integrating into everyday life (Moll et al., 1992; Rogoff
et al., 2016). This finding aligns with prior work demonstrating how community spaces can
function as meaningful sites of STEM learning and family engagement (Bermudez et al., 2023;
Hurst et al., 2019).

Mothers’ visions of collective learning were also accompanied by an emphasis on

equitable participation. Participants frequently described turn-taking, shared access, and the
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inclusion of multiple users as important features of technology use. Rather than viewing
technology as a resource for a single user, mothers emphasized ensuring that children, families,
and community members had fair opportunities to participate. Participants also highlighted the
importance of including older adults and providing access to community resources, expanding
technology's role beyond child-centered learning. These findings suggest that collective learning
is more than learning together; it’s about creating conditions that enable meaningful participation
for others (Rogoff, 1994). Equitable participation serves as a mechanism for collective learning,
reflecting broader values of shared responsibility, consideration, and inclusion (Paradise &
Rogoff, 2009).

This theme also aligns with the Funds of Knowledge framework (Moll et al., 1992), as
mothers drew on everyday family routines and community experiences as important sites of
learning. Activities such as grocery shopping, exercising at the park, and spending time with
family were not viewed as separate from education but as opportunities for developing skills
such as counting, planning, problem-solving, and decision-making. Technology, in turn, was
imagined as a tool that amplifies these existing practices rather than replacing them. These
findings suggest that culturally sustaining technologies should build on existing family
knowledge systems and everyday experiences, supporting learning embedded in meaningful
social and cultural contexts (Anderson-Coto et al., 2024; Bermudez et al., 2023).

Emphasizing Bien Educado: Moral Values in Technology Use

The theme of bien educado highlights how participants embedded moral and social
values into their imagined technology designs. Latina mothers described rules and expectations
that reflect respect, patience, and consideration for others, drawing clear parallels between home

practices and behavior in public spaces. These expectations were not limited to maintaining
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order; they were also framed as opportunities to teach children how to interact responsibly in
shared public spaces.

In this way, technology becomes a site of moral socialization. Participants extended
intergenerational teachings into digital and public contexts, reinforcing values associated with
educacion and being bien educado (Bridges et al., 2012; Cruz & Carlo, 202). This finding
highlights how cultural norms around respeto shape not only behavior but also expectations for
how technologies should function in communal settings (Anderson-Coto et al., 2024). Instead of
viewing rules as restrictive, mothers framed them as essential for fostering ethical and socially
aware technology use. The continuity between home-based teachings and public technology use
suggests that educational technologies can serve as spaces where cultural values are reinforced
and practiced across contexts.

Digital Safety as Ethical and Relational Care

Concerns about digital safety show how mothers view technology as a space that requires
guidance, protection, and ethical engagement. Although digital safety may appear distinct from
the cultural values discussed throughout this study, Latina mothers consistently framed privacy
and safety concerns in terms of their responsibilities as caregivers. Latina mothers emphasized
protecting children’s privacy, limiting exposure to inappropriate content, and preventing
interactions with strangers. These concerns were particularly significant when imagining
technologies situated within community contexts and accessible to the public.

These findings extend existing research on parental mediation by showing that safety is
not only about controlling access but also about cultivating ethical digital participation (Salazar
et al., 2025). Latina mothers’ imagined designs suggest that digital safety should be embedded

within the technology itself and supported through communal accountability. Even when invited
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to imagine enjoyable and educational technological futures, participants frequently returned to
concerns about privacy, protection, and responsible use. This emphasis suggests that aspirations
for educational technology are closely intertwined with caregiving responsibilities and concerns
for children's well-being (Ewin et al., 2021).

This perspective challenges deficit-based assumptions that position families as overly
restrictive or technologically hesitant (Clark, 2011, 2012). Instead, participants demonstrated
nuanced understandings of digital risks and proactively envisioned systems that balance learning
opportunities with mechanisms that protect children from potential harm. In doing so, they
positioned digital safety as an important component of ethical, community-centered technology
design.

Conclusion

This study examined how Latina mothers envisioned technology as a tool for fostering
family and community learning. Three themes emerged from the findings: collective learning,
emphasizing bien educado practices, and digital safety. These themes highlight how Latina
mothers embedded cultural values, caregiving priorities, and everyday family practices into their
imagined technological futures.

Collective learning reflected Latina mothers’ desires for technologies that support shared
responsibility, intergenerational engagement, and participation in everyday family and
community activities. Participants imagined technologies that build upon existing routines, such
as grocery shopping, outdoor gatherings, and family-centered activities, positioning learning as a
collaborative process rather than an individualistic one. The theme of bien educado highlighted
how mothers envisioned technology as a space where children could practice respect, patience,

discipline, and consideration for others. Finally, digital safety revealed the importance that
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Latina mothers placed on protecting children’s well-being through privacy protections,
appropriate content, and responsible technology use. Overall findings suggest that Latina
mothers do not view educational technology as a single tool for delivering content, but as a
resource that supports learning, social development, and caregiving goals.

This study contributes to strengths-based scholarship and the Funds of Knowledge
framework by showing that Latine families possess rich cultural assets that can inform
educational technology design. Rather than designing technologies for families based on
assumptions about their needs, the findings suggest that designers should work alongside
families to understand how learning is embedded in everyday routines, relationships, and
community practices. Educational technologies designed with these values in mind may be better
positioned to support meaningful family engagement, intergenerational participation, and
culturally sustaining learning experiences.

Findings also offer practical implications for educational technology design. Designers
should consider creating technologies that support collaborative rather than individual use,
encourage equitable participation among multiple users, and account for the social and moral
dimensions of technology use. Technologies that build upon existing family routines and
community spaces may create more meaningful opportunities for engagement than tools that
isolate learning from everyday life. Additionally, designers should recognize that safety and
privacy are not merely technical concerns but important caregiving priorities that shape how
families evaluate and engage with technology.

Several limitations should be considered when interpreting these findings. The study
focused on a small sample of Latina mothers from a single community partner organization, and

participants' imagined technologies may not reflect the perspectives of all Latine families.
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Furthermore, the semi-structured interviews captured participants’ aspirations and imagined
futures rather than their actual technology use practices. Future research should explore how
these findings translate into the design and implementation of educational technologies and
examine how families engage with tools intentionally designed around collective learning,
culturally grounded values, and digital safety. Such work can further our understanding of how
educational technologies can support not only learning outcomes but also the cultural practices

and relationships that sustain family and community life.
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CHAPTER 3: Engaging in Family Learning: Caregiver—Child
Scaffolding and Everyday STEM Practices During Educational Technology
Use

Digital technologies often support young children's science, technology, engineering, and
mathematics (STEM) learning through interactive games, educational applications, and play-
based learning experiences (Goziim, 2022). These technologies are commonly designed to
promote exploration, problem-solving, and engagement with STEM concepts. However, much
research on educational technology has focused on children's individual interactions with
technology, with less attention to the social interactions that occur when children use these tools
alongside family members (Yatmaz & Demiral, 2022). This highlights the need to understand the
role caregivers play during collaborative technology use and how they support children's
reasoning and problem-solving as they engage with educational technologies together.

STEM learning in early childhood is facilitated through social interaction, particularly
through conversations between children and their caregivers (Sobel, 2023). By using
questioning, explanation, guidance, and joint problem-solving, caregivers scaffold children's
understanding of mathematical and scientific concepts and help them make sense of new
learning experiences (Moller & Kaup, 2023). From a sociocultural perspective, these
collaborative interactions position caregivers as knowledgeable partners who support children's
participation and comprehension during learning activities. Examining caregiver-child
interactions during STEM activities can provide valuable insights into the pedagogical practices
caregivers use to foster children's developing STEM knowledge (Alexandre et al., 2022; Sobel,
2023) as well as the nature of these scaffolding practices when caregivers and children engage

collaboratively with educational technologies.

55



Research on caregiver mediation provides a framework for understanding caregivers'
involvement in children's technology use. Traditionally, caregiver mediation research has
examined how caregivers manage children's digital experiences using practices such as
restrictive mediation, active mediation, and co-use or co-viewing (Clark, 2011). While past
studies provide important insights into how caregivers regulate and participate in children's
technology use (Salazar et al., 2025), there is an opportunity to understand the pedagogical roles
caregivers may assume during co-use. Specifically, existing conceptualizations of co-use do not
always account for how caregivers actively guide children's attention, encourage reasoning,
redirect problem-solving, or prompt children to articulate their thinking while engaging with
educational technologies. Investigating these interactions can expand the understanding of
caregiver co-use by considering caregivers not only as managers of children's technology
experiences but also as active partners in children's learning.

Understanding caregiver-child learning interactions, especially within Latine families,
can provide insight into how learning occurs in the home. For example, research on Funds of
Knowledge shows that families possess knowledge developed through everyday household,
cultural, and community experiences that can serve as valuable resources for children's learning
(Hogg, 2011; Moll et al., 1992). Routine activities such as preparing food, grocery shopping,
sharing resources among family members, and completing household tasks offer opportunities
for mathematical and scientific reasoning (Bermudez et al., 2023; Leyva et al., 2021). For Latine
families, these everyday practices and experiences may provide caregivers and children with
familiar resources for interpreting STEM concepts. Understanding how Latine families
collaborate with educational technology can inform how these forms of knowledge and family

experiences function as resources.
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Culturally sustaining design offers a framework for examining these interactions.
Culturally sustaining approaches aim to integrate families' cultural knowledge, lived experiences,
language practices, and community practices into educational experiences, rather than treating
culture as separate from learning (Allen Kuyenga, 2026). Previous research has demonstrated
how culturally sustaining principles can inform the design of educational technologies for Latine
families (Anderson-Coto et al., 2024). Technologies built around familiar practices and
experiences may help caregivers and children connect STEM concepts to knowledge already
present in their everyday lives. However, understanding these opportunities requires examining
family practices during co-use, including how caregivers support children's STEM reasoning and
how families relate technology-mediated learning to their everyday experiences.

This study investigates caregiver-child interactions during use of Bizumia: World of Play,
a STEM learning application designed to be culturally sustaining and co-developed with local
Latine families. Specifically, the study explores how Latine caregivers scaffold children's STEM
reasoning and problem-solving during collaborative technology use, and how families connect
STEM concepts in the application to everyday family practices and experiences. By analyzing
these interactions, the study aims to broaden understanding of caregiver co-use by positioning
caregivers as active learning partners and to show how everyday family knowledge and practices

can support children's STEM learning during technology-mediated experiences.
Background

Sociocultural Perspectives on Caregiver-Child Learning
Sociocultural theories of learning emphasize that learning develops through participation
in social and cultural activity (Rogoff, 2014; Gutiérrez & Rogoff, 2003; Vygotsky, 1978).

Children’s learning is formed by interactions with others and by participation in the practices,
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language, and culturally developed tools of their families and communities. Children develop
knowledge not only independently, but also through opportunities to observe, collaborate, and
participate alongside others through meaningful activities (Rogoff, 2014; Rogoff et al., 1993).
A key concept in sociocultural theory is Vygotsky’s Zone of Proximal Development (ZPD),
which describes the range between what a learner can accomplish independently and what they
can accomplish with help or collaboration from a more experienced partner (Vygotsky, 1978).
Through interactions happening within the ZPD, more experienced partners can provide support
that enables children to participate in activities and engage with ideas that they may not yet be
able to navigate independently (Vygotsky, 1978; Wood et al., 1976). As children develop greater
understanding and competence, this support can shift to meet their needs, allowing them to take
greater responsibility for the activity (Wood et al., 1976).

Rogoff’s concept of guided participation further reiterates how learning occurs as
children participate alongside more experienced members of their families and communities
(Rogoff et al., 1993; Rogoff, 2014). Guided participation does not require formal instruction.
Instead, guidance can occur through the ways caregivers and children organize their involvement
in shared activities, communicate with one another, observe each other’s actions, and coordinate
participation. Within informal learning environments, caregivers may extend children’s thinking
by asking questions, providing explanations, directing attention, and supporting problem-solving
during everyday activities (Weisberg et al., 2013). Through these efforts, caregivers can support
children’s participation while creating opportunities for collaborative exploration and sense-
making.

Language and communication are particularly important within collaborations because

they provide tools through which caregivers and children can coordinate activities and construct
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meaning together. Caregivers may use questions, explanations, and prompts to encourage
children to articulate their thinking, or reconsider their approach. Prior research has shown that
caregiver-child conversations involving questioning, explaining, and reasoning can support
children’s mathematical and scientific thinking by encouraging active participation, reflection,
and reasoning (Levine et al., 2010; Verdine et al., 2017). From a sociocultural perspective, these
conversational practices are not simply exchanges of information; they are part of the social
processes through which children participate in and develop understanding of STEM ideas.

The sociocultural perspective positions caregivers as important learning partners who can
support children’s participation and sense-making through shared activity. Although research
demonstrates the importance of caregiver-child interaction for learning, this study aims to
understand how these processes unfold during collaborative use of educational technologies.
Examining caregiver-child interactions during technology-mediated STEM activities can
therefore provide insight into how caregivers guide children’s participation, respond to children’s
developing understanding, and scaffold STEM reasoning and problem-solving during co-use.
Families' Everyday Practices as Resources for STEM Learning

Funds of Knowledge refers to the values, beliefs, practices, and skills accumulated over
time that support the functioning and well-being of minoritized communities (Moll et al., 1992;
Vélez-Ibanez & Greenberg, 1989). Rather than viewing families through a deficit lens, the Funds
of Knowledge framework recognizes households and communities as sites of valuable
knowledge and expertise. Funds of Knowledge have served as a protective factor for
marginalized communities against social disparities such as racism and xenophobia (Garcia-Coll

et al., 1996), and within Latine families, they have been associated with stronger caregiver-child
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relationships and positive learning and developmental outcomes (Denmark et al., 2014; Gamble
& Modry-Mandell, 2008).

Recent research has used the Funds of Knowledge framework to design learning
environments that reflect Latine families' everyday practices, cultural values, and lived
experiences (Belgrave et al., 2022; Bermudez et al., 2023). This work has increasingly expanded
into the design of educational technologies that intentionally center the expertise and experiences
of minoritized communities (Anderson-Coto et al., 2024). Instead of treating cultural practices as
separate from academic learning, Funds of Knowledge perspectives position families' daily
experiences as valuable resources that support children's learning, participation, and sense-
making.

Within Latine communities, daily practices such as cooking, shopping, storytelling,
caregiving, and problem-solving often involve mathematical and scientific reasoning (Bermudez
et al., 2023). These activities give children opportunities to engage with concepts related to
counting, measurement, spatial reasoning, patterns, prediction, and problem-solving in familiar
contexts. For example, families may draw upon mathematical reasoning when dividing food
among family members, measuring ingredients while cooking, comparing quantities during
shopping trips, or coordinating responsibilities during shared household activities (Gonzalez et
al., 2001; Swirbul & Melzi, 2024). As active participants in everyday routines, children
encounter STEM concepts embedded in family and community practices.

Viewing cultural practices as resources for STEM learning challenges deficit-based
perspectives that position minoritized families as lacking STEM knowledge. Instead, this
perspective highlights how families already engage in cultivated forms of reasoning and

problem-solving in their everyday lives. Research has shown that when learning environments
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connect STEM concepts to children's lived experiences and community practices, families tend
to engage in collaborative learning and participation (Barton & Tan, 2009). Understanding how
caregivers and children draw upon these experiences during STEM-related interactions can
therefore provide important insight into how culturally sustaining learning environments support
engagement, sense-making, and family learning.
Caregiver Mediation in Children’s Engagement with Technology

As digital media becomes increasingly integrated into children’s daily lives (Mannell et
al., 2024), caregivers play a critical role in shaping children’s engagement with technology.
Parental mediation theory provides a framework for understanding the strategies caregivers
employ to guide children’s media and technology experiences (Clark, 2011). In this study, the
term “caregiver mediation” refers to all adults involved in a child’s life, including grandparents
and extended family members. The literature on caregiver mediation identifies three primary
forms: restrictive mediation, active mediation, and co-viewing or co-use. Restrictive mediation
involves establishing rules or limits on children’s media use, such as regulating screen time or
restricting access to specific content (Nikken & Jansz, 2006; Sobel et al., 2017). Active mediation
consists of conversations between caregivers and children about media content and use,
including explanations, evaluations, or discussions of potential encounters (Clark, 2011; Sobel et
al., 2017; Valkenburg et al., 1999; Yu et al., 2021). Co-viewing or co-use refers to caregivers and
children engaging with media or technology together, which may involve teaching,
collaborating, and learning alongside one another (Clark, 2011; Sobel et al., 2017; Valkenburg et
al., 1999). These mediation practices demonstrate that caregivers influence children’s digital

experiences both by setting boundaries and by participating during technology use.
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Focusing on co-usage is important to understand children’s engagement with educational
technologies, as it enables and encourages caregivers and children to participate in shared
activities (Griffith & Arnold, 2019; Griffith et al., 2022). Research on joint media engagement
indicates that shared technology use can support conversation, engagement, and sense-making as
caregivers and children engage with digital content (Dore & Zimmermann, 2020; Takeuchi &
Stevens, 2011). Rather than being present during their children’s technology use, caregivers
direct their attention to specific features, interpret or clarify content, pose questions, and connect
media experiences to children’s prior knowledge (Ewin et al., 2020). These interactions can
transform technology use from an individual activity into a collaborative process in which
caregivers and children jointly construct understanding.

However, defining caregiver involvement as co-use may not completely capture the
diversity of interactions that occur when caregivers and children use technology together.
Caregiver-child co-use contains a range of participatory forms. For instance, a caregiver may
observe as a child independently navigates an application, assist with device operation, provide
answers when needed, ask questions about the child’s reasoning, or collaborate to solve
problems (Neumann, 2018; Wood et al., 2016). While all these communications fall under co-
use, they represent different forms of caregiver participation and may offer various opportunities
for children’s learning (Ewin et al., 2020). Understanding caregiver involvement within
educational technology requires attention not only to the occurrence of co-use but also to the
specific ways caregivers participate in these collaborative experiences.

A sociocultural perspective enables a more in-depth examination of these interactions by
considering the processes through which caregivers support children’s participation and the

development of understanding. As discussed previously, learning through collaboration can
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involve guidance, questioning, directing attention, and other forms of support that help children
engage with ideas and problems beyond their capabilities (Mermelshtine, 2017; Rogoff, 1993).
This suggests that technology co-use can involve more than shared participation, as caregivers
can actively support children’s learning and reasoning skills. Caregivers can respond to their
children’s actions by directing attention to relevant information, encouraging them to articulate
their reasoning, or providing support during challenges. Analyzing these moment-to-moment
interactions can provide greater insights into the learning processes that occur during caregiver-
child technology use.

Understanding these learning processes matters in the context of educational technology,
where caregivers may act not only as mediators of children’s technology experiences but also as
partners in learning. Although caregiver mediation research offers a valuable framework for
identifying caregiver involvement in children’s media use, this study centers on the specific
pedagogical practices caregivers enact during collaborative educational technology experiences,
particularly in STEM learning contexts. Investigating interactions within co-use can expand
current understandings of caregiver mediation by showing how caregivers support children’s
reasoning, problem-solving, and participation during shared technology use. Rather than defining
co-use as shared technology engagement, this approach emphasizes the learning interactions
within co-use and the roles caregivers assume in supporting children’s understanding.

Current Study

This study uses video observations to examine how Latine caregivers and children
interact with Bizumia: World of Play, a STEM-based learning app designed using a culturally
sustaining framework, during a structured, researcher-facilitated session. Caregivers and children

were invited to use the app together on a tablet for approximately 20-25 minutes. During this
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time, families were asked to complete the app’s tutorial, explore the app, and engage with at least
two mini-games while interacting as they normally would. Afterward, caregivers participated in
a post-interview to discuss some of their interactions with their child. Researchers recorded
interactions with video cameras and wireless microphones and later transcribed them for
analysis.

This study analyzes caregiver—child dialogue during app use, focusing on the types of
STEM-related talk that emerge in this context. In addition, this study examines how families
draw on cultural references and lived experiences in their interactions, particularly when making
sense of STEM learning games. Specifically, the analysis focuses on instances of mathematical
reasoning, STEM-related language, and cultural references in caregiver—child conversations.

Through examining these co-interactions in a structured setting, this study intends to
understand how culturally sustaining digital tools might support meaningful family engagement
and STEM learning while also reflecting and sustaining the cultural practices of Latine families.
This study is guided by the following research questions:

e What types of STEM-related talk do Latine caregivers and children engage in while
interacting with the Bizumia app?
e How do caregivers and children incorporate cultural references and lived experiences into
their interactions during app use?
Methodology
The study used a qualitative observational design using video-recorded caregiver-child

interactions to examine STEM-related dialogue during co-engagement with the Bizumia: World

of Play app.
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Participants

Participants were recruited through a community partnership with the Santa Ana Early
Learning Initiative (SAELI), a nonprofit organization focused on positive early childhood
development for children ages 0 to 9. For recruitment, the director of SAELI collaborated with
researchers to identify participants who met the following criteria: identified as Latine, had a
child aged 4-11, and resided in the city served by the nonprofit.

Twelve families participated in the study (see Table 3), comprising twelve caregivers, ten
of whom were female. The caregivers had a mean age of 38 years, with 75% primarily Spanish-
speaking and an average of 18 years of community residence. Four caregivers had less than a
high school education, five held a high school diploma, two had attended trade or vocational
school, and one had a bachelor's degree. Fifteen children participated, aged 4 to 11 years;
approximately 73% were male. Among the children, nine primarily spoke English, five preferred

Spanish, and one was equally comfortable speaking both languages.

Table 3

Families Demographics
Family ID CAREGIVER CAREGIVER CHILD CHILD CHILD CHILD

SEX AGE 1 SEX 1 AGE 2 SEX 2 AGE

FAMILY 01 Female 35 Female 5 - -
FAMILY 02 Female 34 Male 8 - -
FAMILY 03 Female 37 Male 4 - -
FAMILY 04 Female 42 Male 5 Male 9
FAMILY 05 Female 38 Female 7 - -
FAMILY 06 Male 38 Male 8 - -
FAMILY 07 Female 33 Male 8 - -
FAMILY 08 Female 40 Male 8 - -
FAMILY 09 Female 31 Male 4 Male 9
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FAMILY 10 Female 44 Female 9
FAMILY 11 Female 40 Male 9
FAMILY 12 Male 35 Male 8

Setting and Procedure

Researchers recruited participating families in February 2026, obtained informed consent
in accordance with University of California IRB protocol 2818, and obtained children's assent.

Observations took place at the SAELI office, where caregivers and children participated
in a structured observational session. Researchers used a lounge area within the office to create a
comfortable setting for families during the study. Each caregiver—child dyad received an iPad
Pro (3rd generation) and was invited to interact with Bizumia: World of Play for about 20
minutes. Families were instructed to complete the tutorial, explore the app freely, and engage
with at least two mini-games while interacting as they normally would (see Figure 3).

Figure 3
Family Observations
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During the session, the research team recorded caregiver—child interactions to capture
both verbal and physical engagement with the app. Participants wore microphones to capture
dialogue and other verbal interactions, while a video camera was positioned behind the dyads to
protect participant privacy and keep the iPad screen visible throughout the session. In addition,
the research team collected screen recordings to document participants’ navigation and
interactions throughout the app. Research assistants also took observational field notes during
each session to document participant behaviors, engagement, and situational details not entirely
captured in the recordings.

Following the observation, caregivers participated in a semi-structured post-interview
focused on their perceptions of their child’s thinking and learning during app use, as well as

reflections on their own learning experiences. All sessions were facilitated by a bilingual
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researcher and supported by one to two bilingual and non-bilingual research assistants who
assisted with technology setup, troubleshooting, and note-taking.
Bizumia: World of Play

Bizumia: World of Play is a web-based STEM learning application designed with Latine
families from Southern California using a culturally sustaining design framework (Anderson-
Coto et al., 2024). Developed through a participatory design process with community members,
the app reflects community values, experiences, and cultural practices while supporting
children's engagement with STEM concepts.

At the time of this study, the app contained four mini-games, each designed to support a
different STEM concept through interactive gameplay. During the study, families interacted with
four characters and their associated activities.

The first activity featured Beez, a bee-like character who helps community members
carry groceries. In this game, children engaged in pattern recognition and problem-solving by
determining the size and number of Beez needed to carry different amounts of produce (see
Figure 4a).

The second activity includes the Kien family, who prepare meals for family gatherings.
This game focused on measurement, proportions, and quantity reasoning. Children used
ingredient lists to determine the correct amount of ingredients needed based on the number of
people being served (see Figure 4b).

The third mini game is with Queso, a character who helps users think about how fruits
and vegetables are selected. Through prompts related to sight, touch, smell, and other sensory
observations, children engaged in observation and descriptive reasoning while discussing

characteristics of produce (see Figure 4c).
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The fourth game is about Des, a tunnel builder who uses an abacus to travel throughout
the city. This game focused on counting, addition, and subtraction by asking children to use an
abacus to determine how many stops were needed to travel between locations (see Figure 4d).
Through gameplay, children practiced counting by ones, fives, and tens while reasoning about
numerical relationships.

Figure 4
Bizumia: World of Play Characters & Games

BlzumIA B B) T cEwan @)
Beez's Grocery

Pick one of these recipes.

How many smiall beéz do we
2

need

BIl2UMIA, 5
AL D) e

Des' Cave

Tell me your favorite fruit?

Data Analysis
Video recordings from the caregiver—child observation sessions were transcribed and
analyzed in their original language, including both Spanish and English. I used a combined

deductive and inductive coding approach to examine caregiver—child interactions during app use.
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First, I used deductive coding to identify types of STEM-related talk and interaction
patterns recorded during the sessions. Drawing on prior literature on STEM dialogue and
caregiver—child interaction (Bustamante et al., 2020; Hassinger-Das et al., 2018; Ridge et al.,
2015), research team developed an initial coding framework to categorize instances of STEM
language, reasoning practices, questioning, explanations, and joint interactions. Codes related to
cultural references and lived experiences were also included to capture moments when families
drew on everyday experiences, cultural practices, or family knowledge during interactions.

Following the initial coding round, excerpts from STEM-related talk, collaborative
interactions, and cultural references were examined to identify patterns across interactions. The
team reviewed excerpts more closely using an inductive thematic analysis approach to identify
emergent themes related to how families used cultural knowledge and lived experiences to
support STEM sense-making during app use (Braun & Clarke, 2006; Braun & Clarke, 2022).
Through iterative review and weekly discussion among the research team, themes were refined

and organized to reflect recurring patterns throughout caregivers—child dyads.

Results
Analysis of caregiver-child interactions during app use and caregiver post-interviews
revealed two findings that address the study's research questions. First, caregivers scaffolded
children's STEM reasoning and problem-solving skills by directing attention to relevant
information, redirecting children's thinking, and prompting explanation, prediction, and
reflection during co-use. Second, families connected app experiences to their everyday lives by
relating STEM concepts and app narratives to familiar family practices, relationships, and lived

experiences. Together, these findings show how learning within Bizumia: World of Play emerged
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through both caregiver-child interaction and families' connections between the app and their
everyday experiences.
Caregiver Scaffolded STEM Reasoning and Problem Solving

Latine caregivers engaged their children in STEM talk by scaffolding attention to
quantities, measurements, counting, problem-solving strategies, predictions, and explanations.
Across families, Latine caregivers supported children's engagement with STEM concepts by
directing attention to relevant information, redirecting children’s thinking when they encountered

challenges, and motivating them to explain, predict, and reflect on their reasoning.

Directing Attention to Relevant Information
One way Latine caregivers supported STEM reasoning was by directing children's

attention to relevant information within the app’s activities. These interactions involved helping
children identify quantities, interpret instructions, recall numerical information, and focus on
important details needed to solve problems.

For example, when Family 02 was playing Des' counting game, the app prompted users
to identify and count avocados on the screen. In response, Family 02's caregiver asked,
“;Cuantos avocados hay? ;Cuantos miras?” ("How many avocados are there? How many do you
see?") Although the game instructions were presented in English, the caregiver restated the task
in Spanish while simultaneously directing the child toward the counting objective. Family 02’s
caregiver later on in Kien’s game reminded the child of their role within the game before posing
a question: “...t0 tienes que ayudarle a buscar lo de la lista. Oi. ;Cudntos tomates quiere?”’
("...you have to help find what is on the list. Hey. How many tomatoes does he want?") Rather
than simply repeating the app instructions, the caregiver narrowed the task to a specific goal by

focusing the child's attention on identifying the quantity of tomatoes needed.
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Latine caregivers also directed children's attention toward mathematical strategies and
numerical relationships. For example, while working with the Des’ abacus activity, Family 06's
caregiver instructed their child to “Ponle a tres. Tres paradas.” ("Put it at three. Three stops.")
before following up with “;Cuantos [cuentitas] usaste?”” ("How many [beads] did you use?") In
other cases, caregivers posed a question and immediately modeled a possible solution. While
using the abacus, Family 09's caregiver asked, “Okey, ;Cémo podemos hacer el nimero ocho?
Con el cinco, porque aqui hay cinco, ;verdad?” ("Okay, how can we make the number eight?
With the five, because there are five here, right?") These instructions allowed their children to
think through their own strategies and identify numerical relationships to solve each problem
without providing an answer.

In addition to guiding strategy use, Latine caregivers emphasized numerical information
that was important for completing the task. For example, caregivers directed their children to
recall quantities and measurements during the activities, such as Family 03's caregiver saying
“Let’s add another [bead]” while using the abacus or Family 06's caregiver redirecting their child
by stating “Son muchos. Quitale uno.” ("That's too many. Take one away.") Other caregivers
emphasized critical information needed to solve the problem, such as Family 05's caregiver
stating “Mira, para dos. Este es para dos personas.” ("Look, for two. This is for two people.")
Emphasizing numerical information allowed children to adjust their approaches to the problems.

Latine caregivers often read Kien’s ingredient lists aloud and repeated numerical values
to ensure children could recall the quantities needed. Examples included statements such as those
from Family 05’s caregiver, who said, “Extracto de vainilla, uno. Pero tienes que mirar que son
cuatro cucharadas, dos cucharadas y una cucharada.” ("Vanilla extract, one. But you have to look

that it is four tablespoons, two tablespoons, and one tablespoon.") When Family 05°s children
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moved too quickly through a task, the caregiver redirected their attention to the available
information, saying, “Espérate. Cuatro cucharadas de leche, dos de azucar y una de vainilla.”
("Wait. Four tablespoons of milk, two of sugar, and one of vanilla.") Similar practices were seen
across families as caregivers verbalized numerical information aloud, such as Family(09's
caregiver stating “Mira, hay dos unidades de pollo, cuatro tortillas, una onza de queso, dos
cucharadas de crema,” ("Look, there are two units of chicken, four tortillas, one ounce of cheese,
and two tablespoons of cream,") and Family(04's caregiver reminding their child, “Mira esta esta

2

cantidad es para dos personas.Y son seis personas.” ("Look, this amount is for two people. And

there are six people.")

Redirecting Children’s Thinking
Beyond directing attention to information, Latine caregivers also supported problem

solving by redirecting children toward alternative strategies and encouraging them to revisit
relevant information. These interactions frequently occurred when children became stuck,
overlooked important details, or selected incorrect solutions.

For example, when figuring out how many Beez were needed to lift a bag of produce,
Family 07’s caregiver asked, “Do they need another one?” and later followed up with “Let's try
another one. No?” to encourage the child to rethink their approach. Similarly, Family 06’s
caregiver asked, “;Con un beez grande nomas?” ("With only one big Beez?") suggesting that a
single Beez might not be enough to carry the groceries. Other caregivers incorporated more
realistic interpretations of the problem, such as Family 02’s caregiver, who responded, “No la
puede. Esta chiquita. ;Cuantas beez necesitas? Para que pueda en la bolsa.” ("She can't do it. It’s
little. How many Beez do you need so she can carry the bag?") Rather than providing an answer,
these caregivers redirected their children to consider alternatives and evaluate whether their

initial choices fit the problem.
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Latine caregivers also redirected children back to information they had previously
encountered in the game. For example, when Family 07’s caregiver noticed that their child was
entering an incorrect response, they redirected the child by stating, “Remember, it gives us a
recipe, but we have to make the recipe for four.” Instead of correcting the answer directly, the
caregiver reminded the child of the information needed to solve the problem. Similarly, when
their child became stuck while completing Des’ task, Family 03’s caregiver stated, “No, we have
three here. But how many did we need to get to the grocery store?”” This intervention redirected
the child’s attention to Des's original goal and encouraged them to consider the remaining

quantity needed to reach the targeted amount.

Prompting Explanation, Prediction, and Reflection
In addition to directing and redirecting children's thinking, caregivers frequently used

prompts that encouraged children to explain their reasoning, make predictions, and reflect on
possible outcomes. These interactions extended engagement beyond obtaining the correct answer
and created opportunities for deeper STEM reasoning.

For example, caregivers often adapted game prompts to generate additional discussion.
While playing Kien’s game, Family 10’s caregiver asked, “;Cuantas libras sientes que se van a
comer las hormigas?” ("How many pounds do you think the ants are going to eat?"), extending
the activity beyond the information provided in the game and encouraging the child to estimate a
possible outcome.

Latine caregivers also encouraged children to predict and test outcomes. For example,
Family 03’s caregiver encouraged the child to consider what might happen if a bead was added
back after being removed by asking, “So what if we add it back? Take this one over here and let's

see if we go back to the store. Let's see. Are we going to go back to the store?” Instead of

74



directing the child toward an answer, the caregiver used a series of questions to foster prediction
and experimentation.

In other cases, Latine caregivers prompted children to explain and justify their thinking.
For example, after a child determined how many Beez were needed to carry a grocery bag with
produce, Family 12’s caregiver asked, “;Por qué crees que necesita tres Beez para cargar la
bolsa?” ("Why do you think it needs three Beez to carry the bag?") The caregiver encouraged
their child to articulate their thinking and provide evidence for their response, rather than giving
them an answer.

Latine caregivers also prompted reflection when their children appeared uncertain about
their responses. For example, in Queso’s game, children were asked to use their senses to
identify characteristics of fruits and vegetables. When Family 10 encountered the prompt “what
does it smell like?" in reference to a carrot, the child initially hesitated to answer. The caregiver
suggested, “dulce” ("sweet"), which the child rejected by shaking her head. The child then
responded with “seca” ("dry”), prompting the caregiver to respond, “Seca. ;Huele seca? [se rie]
No es a lo mejor como se siente, pero puede oler asi, fresca también.” ("Dry. Does it smell dry?
[laughs] Maybe that's how it feels, but it could smell fresh too.") In this interaction, the caregiver
encouraged their child to reconsider the relationship among the different senses discussed and to
think more carefully about the question being asked.

Across families, directing attention, redirecting thinking, and prompting explanation,
prediction, and reflection were important ways in which Latine caregivers scaffolded children's
engagement with STEM concepts. Through these interactions, Latine caregivers supported their
children in focusing on relevant information, evaluating possible solutions, and articulating their

reasoning while co-engaging with the app.
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Families Connected STEM Concepts to Everyday Practices

Beyond engaging with STEM concepts within the app, families frequently connected
mathematical ideas to practices already embedded in their everyday lives. Latine caregivers
described how concepts such as sharing, portioning, and measurement were not new experiences
introduced by the app but rather reflected routines and conversations that regularly occurred in
their households. Across interviews, Latine caregivers' reflections suggested that STEM
reasoning was often closely linked to everyday family activities, allowing their children to
connect concepts encountered in the app to familiar experiences at home.

One way Latine families connected STEM concepts to everyday life was by sharing food
and dividing portions among family members. Caregivers described how mathematical reasoning
around quantities, fractions, and distribution was already part of their daily routines during meals
and family activities. For example, Family 09’s caregiver reflected on how Kien’s game
connected to the way their family divides food and discusses portions at mealtimes. During the
post-interview, Family 09’s caregiver explained how conversations about sharing and dividing
food regularly occur within their household:

Interviewer: ;Por qué le naci6 eso de explicarles a los nifios esas porciones?

Family 09’s caregiver: ...Soy asi en la casa, por lo menos hay un aguacate, como somos

tres, porque al mas pequeiio no le gusta el aguacate. Entonces, digo yo, entonces partimos

el aguacate entre los tres. Y ya dice, y dice: Si, yo quiero mas. Entonces, vamos a partir
dos aguacates...Y te vamos a dar la mitad de un aguacate y nosotros vamos a comer los
otros. Okey, ya dice: okey, estd bien. Y a veces al revés, porque al mas grande no le gusta
el queso y al més pequetio si...Entonces, yo los parto en cuadritos ya, entonces ya los

tengo listos. Entonces, ya sacé tres pedacitos, ya sé que uno es para él, uno para mi

€sposo y uno para mi.

English Translation

Interviewer: Why did it come naturally for you to explain those portions to the children?

Family 09’s caregiver: ...I'm like that at home. For example, if there is one avocado,

since there are three of us, because the youngest does not like avocado. Then I say, we
divide the avocado among the three of us. And then he says, yes, I want more. So, we

76



will cut two avocados... And we will give you half an avocado, and we will eat the other

half. Okay, then he says, okay, that's fine. And sometimes it is the opposite because the

oldest does not like cheese and the youngest does... So I cut it into little squares and have
them ready. Then I take out three pieces, and I already know one is for him, one is for my
husband, and one is for me.

Family 09’s caregiver’s example illustrates how mathematical ideas related to portions,
division, and sharing were already embedded within everyday family routines. Instead of relying
on the app to teach these concepts, families drew on existing practices involving reasoning about
quantities and fair distribution.

Families also connected app activities to food-preparation practices familiar in their
households. Through recipe-based activities, this prompted Latine caregivers to draw on foods,
ingredients, and cooking experiences that reflected their children's interests and family
preferences. For example, Family 11°s caregiver explained how their choice of recipe was
informed by their children's interests, “cuando ellos preguntaron que que queria yo este receta, so
pensé primero en en qué es lo que les gusta a ellos para compartir. Ellos les encantan las
enchiladas, entonces fue el platillo que yo elegi para que, pues, ellos, um, supieran los
ingredientes que lleva.” ("When they asked me what recipe I wanted, I first thought about what
they like to share. They love enchiladas, so that was the dish I chose so that they would know the
ingredients that go into it.") In these instances, Latine caregivers used familiar foods and
preferences to make the activities more personally meaningful and relevant to their children.

Across families, activities involving recipes and portion sizes mirrored the experiences
children encountered outside the app. Latine caregivers described how counting, measuring, and
reasoning about quantities naturally emerged through routine household activities such as meal

preparation and distributing food among family members. Rather than viewing mathematics as

separate from daily life, families interpreted STEM concepts through familiar practices already
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meaningful at home. Findings suggest that the app's STEM activities resonated with existing
family routines, helping Latine caregivers and children connect mathematical concepts to
everyday experiences.
Discussion

This study examined how Latine caregivers and children interacted with Bizumia: World
of Play, a STEM-based learning app co-designed with local families using culturally sustaining
principles. Analysis of caregiver-child interactions along with post-interviews revealed two
primary findings. First, caregivers actively scaffolded children's STEM reasoning and problem-
solving by directing attention to relevant information, redirecting children's thinking, and
prompting explanation, prediction, and reflection. Second, families connected STEM concepts
and app narratives to their everyday practices and lived experiences. Findings show that
caregiver-child learning with educational technology developed using a culturally sustaining
framework is both a social and cultural process. Latine caregivers acted as learning partners,
supporting their children's STEM engagement and helping them connect app-based experiences
to familiar aspects of family life.
Caregivers as Scaffolders of STEM Reasoning and Problem Solving

One finding of this study was the active role caregivers played in supporting their
children's STEM reasoning during app use. Across interactions, caregivers frequently directed
children's attention toward relevant information, redirected their thinking when they encountered
challenges, and prompted them to explain, predict, and reflect on their reasoning. These findings
align with previous research showing that caregivers mediate children's learning by scaffolding
participation and supporting sense-making in informal learning experiences (Dore &

Zimmerman, 2020; Vygotsky, 1978).
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Latine caregivers supported children's engagement in STEM reasoning in multiple ways.
At times, they directed children's attention to quantities, measurements, or other information
needed to complete a task. In other instances, Latine caregivers redirected children's thinking by
encouraging them to reconsider strategies or revisit information encountered earlier in the
activity. Latine caregivers also extended their children's thinking by asking questions that
prompted prediction, explanation, and justification. The findings reflect forms of guided
participation in which learning occurs through shared activity and social interaction (Rogoff et
al., 1993).

Additionally, these findings show that Bizumia: World of Play was not the only source of
learning. Instead, the app created opportunities for caregivers and children to engage
collaboratively with STEM concepts. Through conversation and joint problem-solving,
caregivers helped children interpret information, evaluate solutions, and share their reasoning.
This finding supports prior work suggesting that educational technologies may be most effective
when they create opportunities for meaningful caregiver-child interaction rather than replacing
caregiver involvement altogether (Anderson-Coto et al., 2024; Lavigne et al., 2023).

Findings also suggest that Latine caregivers supported forms of STEM reasoning that
went beyond task completion. By encouraging prediction, explanation, and reflection, caregivers
transformed app-based activities into opportunities for collaborative sense-making. This allowed
children to engage in reasoning practices foundational to STEM learning and supported research
showing that conversations involving explanation, elaboration, and justification contribute to
deeper conceptual understanding in early childhood (Fender & Crowley, 2007; Haden et al.,

2014; Jant et al., 2014). Rather than focusing on getting the correct answer, caregivers supported
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children in thinking through why an answer made sense and how different solutions might lead

to different outcomes.

Everyday Family Practices as Resources for STEM sense-making

A second major finding was that families frequently connected STEM concepts and app
narratives to their everyday practices and lived experiences. Caregivers drew on daily routines,
such as sharing food, preparing meals, and participating in family gatherings, to help children
make sense of the STEM concepts presented in the app. The findings correspond with Funds of
Knowledge perspectives, which position families' lived experiences, cultural practices, and
everyday expertise as valuable assets for learning (Belgrave et al., 2022; Bermudez et al., 2023;
Moll et al., 1992).

The families did not see STEM concepts as abstract ideas disconnected from daily life.
They interpreted app-based activities through experiences already meaningful within their
households. Discussions about recipes, portions, and sharing frequently prompted caregivers to
draw upon existing family practices involving measurement, division, and distribution. Similarly,
children connected app storylines and characters to their own family experiences, particularly
experiences involving large family gatherings and relationships with extended family members.
These interactions suggest that STEM learning often occurred through connections to personal
routines and experiences rather than through isolated engagement with academic content alone.

The data also supported culturally sustaining approaches to educational technology
design. Because Bizumia: World of Play was developed through a culturally sustaining design
process that incorporated the values, experiences, and priorities of Latine families (Anderson-

Coto et al., 2024), caregivers could recognize aspects of their own lives in the app's activities and
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narratives. Instead of requiring families to leave their cultural practices outside the learning
experience, the app created opportunities for those practices to serve as learning resources.

Importantly, Latine caregivers' reflections on their children's participation suggest that
these connections went beyond engagement alone. As families interacted with the app, Latine
caregivers described noticing their children’s competencies and understandings that they had not
previously observed in other contexts. This evidence suggests that culturally sustaining
educational technologies may not only support children's learning but may also create
opportunities for caregivers to recognize and build upon their children's developing knowledge
and abilities.

Implications for Culturally Sustaining Educational Technology

This study offers important implications for designing culturally sustaining educational
technologies. Much of the existing research on educational technology focuses on engagement,
usability, or learning outcomes and centers individual interactions between children and
technology (Baykal et al., 2023; Harverson et al., 2026; Herodotou, 2018). The findings suggest
that educational technologies can also facilitate family dialogue, joint problem-solving, and
shared STEM learning experiences.

More specifically, the study indicates that culturally sustaining educational technologies
should be designed not only to support children's engagement with STEM concepts but to create
opportunities for caregiver participation and family STEM conversation. By incorporating
features that encourage discussion, problem-solving, and reflection, technology use can shift
from an individualistic activity to a joint learning experience.

Findings further suggest that educational technologies can be meaningful when they

incorporate scenarios, practices, and narratives that Latine families recognize from their own
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lives. When Latine families can connect learning activities to familiar routines and experiences,

STEM concepts may become more relevant and accessible. This would enable culturally

sustaining educational technologies to intentionally create opportunities for families to draw on

their own cultural knowledge and everyday practices as part of the learning process.
Conclusion

This study examined how Latine caregivers and children engaged with Bizumia: World of
Play, a culturally sustaining STEM learning application designed to support family learning.
Findings showed that Latine caregivers played an active role in facilitating children's
engagement with STEM concepts by scaffolding reasoning and problem-solving through
directing attention, redirecting thinking, and prompting explanation, prediction, and reflection.
These interactions positioned caregivers as collaborative learning partners who helped children
make sense of STEM-related challenges as they used the app.

Findings also demonstrated that families frequently connected STEM concepts and app
narratives to their everyday practices and lived experiences. Latine caregivers and their children
pulled from daily routines such as sharing food, preparing meals, and participating in family
gatherings to interpret and make meaning of activities within the app. These connections suggest
that STEM learning was not experienced as separate from family life, but rather became
intertwined with existing practices and cultural experiences.

These findings highlight the importance of viewing educational technology as a tool that
supports family interaction and sense-making rather than as a single source of learning. By
creating opportunities for caregiver participation and incorporating experiences that resonate
with families' everyday lives, culturally sustaining educational technologies may foster richer

forms of engagement with STEM concepts. This study contributes to growing efforts within the
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learning sciences and educational technology communities to design learning experiences that
recognize families' cultural knowledge, lived experiences, and everyday practices as valuable

resources for STEM learning.
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CHAPTER 4: Caregivers as Pedagogical Partners: Understanding Latine
Caregivers’ Pedagogical Sensemaking During Educational Technology Use

While schools are often positioned as the main sites of science, technology, engineering,
and mathematics (STEM) learning, research shows that caregivers play an important role in
supporting children's early engagement with STEM concepts (Salvatierra & Cabello, 2022;
Sobel, 2023). Through everyday interactions and shared activities, caregivers are active learning
partners who create opportunities for children to explore concepts, ask questions, and develop
understandings of the world around them. These interactions often take place in informal
environments such as homes, parks, museums, and community spaces (Sobel & Jipson, 2016).
Within these contexts, caregivers support learning by guiding attention, asking questions,
encouraging exploration, helping children make sense of new experiences, and responding to
their developing understanding (Pattison et al., 2016).

Research on family STEM learning suggests that learning develops through shared
participation, as caregivers and children explore ideas and solve problems together (Callanan et
al., 2020; Murphy et al., 2014). In these interactions, caregivers serve as important learning
partners who shape how children engage with STEM challenges and opportunities (Salvatierra &
Cabello, 2022). Caregivers do this by scaffolding children's participation through questions,
guidance, adapted support, and encouragement to explain their thinking (Callanan & Oakes,
1992; Murphy et al., 2014). As children respond to these supports, caregivers continue to
interpret their children's understanding and adjust their interactions accordingly (Conner &
Cross, 2003; Mermelshtine, 2017). These processes position caregivers as active participants
who both scaffold and adapt approaches to support and make sense of children's learning during

shared activities.
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For Latine families, cultural values, family practices, and everyday experiences may
shape collaborative interactions and support children's learning in ways that traditional
educational settings often fail to recognize or leverage (Gonzélez et al., 1995; Moll et al., 1992;
Paradise & Rogoft, 2009). Asset-based perspectives highlight the rich knowledge, resources, and
learning practices within Latine communities and emphasize the importance of understanding
how families draw on these strengths during shared learning experiences (Moll et al., 1992;
Yosso, 2005). Examining Latine caregivers' perspectives can therefore provide insight not only
into how they scaffold children's learning, but also into how their knowledge and experiences
shape their interpretations of children's understanding and their decisions about how to respond
during collaborative technology use.

Although previous research has documented how caregivers support children's STEM
learning through scaffolding and shared participation (Haden et al., 2023; Salvatierra & Cabello,
2022), research is needed to understand the reasoning that informs these practices, particularly
among Latine caregivers. Because caregivers may adjust their support in response to children's
participation and developing understanding (Murphy et al., 2014), understanding scaffolding also
requires examining how caregivers interpret children's thinking and use those interpretations to
decide when and how to respond. Examining this process can deepen understanding of
caregivers as active learning partners who make pedagogical decisions during collaborative
technology use.

The current study examines how Latine caregivers make sense of their scaffolding
practices while co-engaging with their children using Bizumia: World of Play, a STEM-based
learning application designed using culturally sustaining principles (Anderson-Coto et al., 2024).

Through semi-structured interviews, I explore how caregivers describe their role in supporting
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children's learning, how they interpret children's understanding and approaches to problem-
solving, and how these interpretations inform their decisions about when and how to provide
support. Prior research shows that caregivers hold beliefs about how children learn and develop
and adjust their support based on children's demonstrated abilities and needs (Conner & Cross,
2003; Mermelshtine, 2017; Parmar et al., 2004). Building on this work, I use the term “caregiver
pedagogical sensemaking” to describe how caregivers interpret children's developing
understanding and use those interpretations to decide how to support learning during
collaborative technology use. The study positions Latine caregivers as active learning partners
whose knowledge and interpretations are central to understanding how scaffolding occurs and is

adjusted during shared technology experiences.
Background

Sociocultural Perspectives on Family Learning

Drawing on sociocultural perspectives, learning is understood as a socially situated
process that emerges through participation in shared activities (Rogoft, 1990; Vygotsky, 1978).
Instead of being transmitted from one individual to another, knowledge develops through
interaction, dialogue, and engagement with others (Bruner, 1983; Murphy et al., 2014; Vygotsky,
1978). From a sociocultural perspective, learning develops through participation in shared
activities with others. As learners become more familiar and proficient within these activities,
they can move from relying on the guidance of more experienced participants toward taking
greater responsibility for their own participation (John-Steiner & Mahn, 1996; Lave & Wenger,
1991; Rogoft, 1990). From this perspective, learning is not only an individual process but a

relational one that is shaped through interaction with others.
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Within sociocultural theory, the Zone of Proximal Development and guided participation
highlight interaction and mediation as central to learning. The Zone of Proximal Development
describes the range of tasks a learner can accomplish with support from a more experienced
other through scaffolding (Doolittle, 1995; Vygotsky, 1978), while guided participation
emphasizes how learning occurs through structured engagement in shared activities (Rogoff et
al., 1993). Through questioning, prompting, modeling, and feedback, caregivers support
children's participation and help them develop new understandings (Mermelshtine, 2017;
Vygotsky, 1978). Over time, responsibility for participation shifts, allowing children to engage
more independently.

These sociocultural processes are particularly visible within family learning contexts.
Family learning happens through shared participation in everyday activities, where caregivers
and children contribute their own experiences, knowledge, and perspectives to make sense of the
world around them (Haden, 2010; Rogoff, 1990). Through these family interactions, caregivers
actively shape children's participation by adjusting support, responding to children's thinking,
and creating opportunities for collaborative problem-solving and sense-making. Sociocultural
perspectives position caregivers not just as supporters but as active participants who shape how
learning unfolds through ongoing interaction.

Caregiver Scaffolding and Responsive Support

Within these family contexts, caregivers play a central role in shaping how learning
unfolds. Supporting a child’s learning involves more than just scaffolding, it requires caregivers
to make sense of their child’s understanding as the task progresses. As children engage in
learning activities, their verbal responses, actions, problem-solving strategies, errors, and

requests for assistance can cue caregivers to interpret children's developing understanding and
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determine when additional support may be needed (Conner & Cross, 2003; Mermelshtine, 2017).
Afterward, caregivers can mediate children's participation through scaffolding practices such as
questioning, prompting, modeling, providing feedback, and adjusting support based on their
children's needs (Mermelshtine, 2017; Murphy et al., 2014). Through these scaffolding
interactions, caregivers can influence how their children approach challenges, develop problem-
solving strategies, and adjust pedagogical approaches.

Scaffolding is not linear, instead, caregivers vary in how they guide, support, and respond
to their children's participation based on their beliefs about learning, expectations for responses,
and interpretations of their children's understanding. These differences shape whether learning
interactions become more caregiver-directed, child-led, or collaboratively negotiated. While
previous research has shown the importance of caregiver involvement in children's STEM
learning (Salvatierra & Cabello, 2022), more research is needed on how caregivers describe their
scaffolding practices during shared engagement with digital learning technologies, particularly
among low-income, immigrant Latine families.

Caregiver Interpretation and Pedagogical Decision-Making

Supporting children's learning involves more than scaffolding participation. Caregivers
must also interpret children's thinking and decide how to respond. During shared learning
experiences, children's actions, verbal responses, problem-solving strategies, errors, and
engagement signal their developing understanding (Haden et al., 2023; Rogoft, 1990).
Caregivers interpret these cues in relation to their knowledge of their children's abilities,
interests, prior experiences, and learning histories, as well as their beliefs and expectations about

learning (Huang et al., 2005; Mermelshtine, 2017; Moorman & Pomerantz, 2010). Because
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children's behaviors may not clearly indicate what they understand, caregivers must judge their
meaning within the activity.

These interpretations inform pedagogical decisions, including when to provide support,
encourage independence, or allow children to continue working through a problem
(Mermelshtine, 2017; Zhang & Whitebread, 2017). Caregiver support can therefore be
understood as a responsive process of noticing children's participation, interpreting their
understanding, and deciding how to support their learning. Examining this process matters in
family STEM learning because observable scaffolding practices alone may not reveal the
reasoning behind caregivers' support, including during collaborative engagement with
educational technologies.

Caregiver Mediation During Technology Co-Use

As digital technologies have become increasingly integrated into children's everyday
lives (Mannell et al., 2024), caregiver mediation theory has been used to understand how adults
guide, support, and regulate children's engagement with digital media (Clark, 2011; Valkenburg
et al., 1999). Although this literature has traditionally focused on parents, this study uses the term
caregiver mediation to recognize the diverse family members who may contribute to children's
learning and technology experiences. Caregiver mediation is commonly described through three
forms: active mediation, restrictive mediation, and co-use (Clark, 2011; Sobel et al., 2017,
Valkenburg et al., 1999; Yu et al., 2021). Active mediation involves discussing or guiding
children's engagement with digital content, restrictive mediation involves establishing rules or
limits around technology use, and co-use occurs when caregivers and children engage with

technology together.

93



Co-use is particularly relevant to educational technologies because it provides a context
in which caregivers can participate alongside children as they engage with learning content
(Griffith & Arnold, 2019). However, identifying an interaction as co-use does not fully explain
how caregivers participate in children's learning or what informs their involvement. During
shared technology use, caregivers may attend to children's interactions with the content, interpret
their understanding, or determine whether and how support is needed. Examining these processes
within co-use shifts attention from whether caregivers participate to how they make sense of
children's learning and decide how to support them during shared engagement with educational

technology.

Cultural and Asset-Based Perspectives on Caregiver Knowledge

Culturally sustaining and asset-based perspectives provide an important lens for
understanding caregiver practices within Latine families. Culturally sustaining pedagogy
emphasizes that educational environments should support and sustain learners' cultural and
linguistic practices rather than replace them (Paris, 2012). From this perspective, learning is
situated within cultural contexts, and families bring valuable experiences, knowledge, and ways
of knowing that shape how they participate in and support learning activities.

Asset-based frameworks further highlight the strengths families contribute to learning.
Funds of Knowledge (Moll et al., 1992) positions families as holders of historically accumulated
bodies of knowledge developed through everyday experiences and practices. Similarly,
Community Cultural Wealth (Yosso, 2005) challenges deficit perspectives by recognizing the
multiple forms of knowledge, skills, and resources present within historically marginalized

communities. Together, these frameworks suggest that Latine caregivers draw upon valuable
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cultural resources as they scaffold children's learning, interpret children's thinking, and support
participation in shared learning experiences.

These perspectives have informed efforts to design culturally sustaining learning
environments and technologies that build upon families' existing strengths and practices (e.g.,
Anderson-Coto et al., 2024). However, educational technologies do not determine how learning
occurs. Rather, caregivers and children actively shape how these tools are used within everyday
family interactions. Understanding how Latine caregivers scaffold learning and make sense of
children's understanding during shared technology use can provide important insight into how
future family learning technologies might better support family STEM learning experiences.
Current Study

Through semi-structured interviews, this study explored how Latine caregivers described
collaborative engagement with their children while using a STEM learning application designed
using culturally sustaining principles. Specifically, how learning was co-constructed during
shared activity and how caregivers interpreted and made sense of their child's learning
throughout these interactions. The following research questions guided the current study:

1. How do Latine caregivers describe and make sense of the ways they scaffold their
children's learning during co-use of a culturally sustaining STEM learning app?

2. How do Latine caregivers interpret their children's understanding and approaches to
problem-solving during co-use of a culturally sustaining STEM learning app?
Examining how family STEM learning is collaboratively constructed and interpreted can

provide insight into the relational processes through which Latine families engage with STEM
learning. Such understanding may inform future efforts to design culturally sustaining

technologies that support meaningful family learning experiences for Latine communities.
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Methodology

Participants

Participants were recruited through our community partnership, the Santa Ana Early
Learning Initiative (SAELI), a nonprofit organization focused on positive early childhood
development in the southwestern United States. Through a long-standing relationship with the
nonprofit, the director assisted with recruitment by contacting families who met the following
criteria: identified as Latine, had a child between the ages of 4 and 10, and lived within the city
the nonprofit serves.

For this study, twelve families agreed to participate (see Table 4). The twelve caregivers
included ten women. The caregivers were, on average, 38 years old. 75% were Spanish speakers,
with an average of 18 years living in their community. Four of the caregivers had less than a high
school education, five had a high school diploma, two attended trade/vocational school, and one
parent had a bachelor's degree. Regarding the children, 15 participated, aged 4 to 11 years, and 4
were female. Nine children preferred speaking in English, five preferred Spanish, and one felt

equally comfortable with both languages.

Table 4

Families Demographics
Family ID CAREGIVER CAREGIVER CHILD CHILD CHILD CHILD

SEX AGE 1 SEX 1 AGE 2 SEX 2 AGE

FAMILY 01 Female 35 Female 5 - -
FAMILY 02 Female 34 Male 8 - -
FAMILY 03 Female 37 Male 4 - -
FAMILY 04 Female 42 Male 5 Male 9
FAMILY 05 Female 38 Female 7 - -
FAMILY 06 Male 38 Male 8 - -
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FAMILY 07 Female 33 Male 8 - -

FAMILY 08 Female 40 Male 8 - -

FAMILY 09 Female 31 Male 4 Male 9

FAMILY 10 Female 44 Female 9 - -

FAMILY 11 Female 40 Male 9 Female 11

FAMILY 12 Male 35 Male 8 - -
Interviews

Caregivers were recruited in February 2026, provided informed consent in accordance with
the University of California IRB protocol 2818, and obtained child assent. These sessions had
two parts: observations and interviews.

In the first part of the session, caregivers and children spent 20 minutes exploring a STEM-
based iPad app. The goal was for the caregiver-child dyads to complete a tutorial, explore the
Bizumia: World of Play app, and play at least 2 mini-games. The app included four games:
sharing how to pick the best produce with Queso, gathering ingredients to make a recipe with the
Kien family, helping customers carry bags of produce by using the right number of Beez, and
using Des’ abacus to build underground tunnels. During this time, families were video recorded
and wore microphones to capture physical and verbal interactions.

During the second part of the session, the caregiver and child's recording using the app was
AirDropped to an iPad. The purpose was to replay three key moments that the researchers
wanted to explore further. These moments are called “events” (Derry et al., 2010). An event was
defined as an interactional episode involving problem-solving, caregiver scaffolding, or
reciprocal caregiver—child conversation. Problem-solving involved working toward resolving a

task or challenge for which an immediate solution was not apparent (Mayer, 1998). Scaffolding
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involved caregiver support that facilitated the child's understanding, reasoning, or progress
through a task (Wood et al., 1976). Reciprocal conversation involved a back-and-forth verbal
exchange in which caregivers and children responded to one another across conversational turns
(Romeo et al., 2018). The semi-structured interviews were designed to elicit caregivers’
perspectives on how intergenerational learning unfolded during these events as they engaged
with the STEM-based app. The goal was to gain insight into caregiver—child sensemaking by
having caregivers watch a playback video of them using the app.

During the interview, the interviewer navigated to a specific timestamp in the video, replayed
an event in which the caregiver and their child were interacting, and asked the caregiver to
explain, in their own words, what was happening in that moment. Caregivers then described
what was happening in those moments and what they were thinking, or inferred what their child
was thinking. The researchers used probing questions to elicit more in-depth responses.
Caregivers were also asked to compare these interactions to other at-home learning experiences,
such as homework or school-related activities. This allowed examination of whether and how
intergenerational learning dynamics during app use aligned with or differed from those in other
learning contexts within the home. The semi-structured format allowed flexibility to probe
caregivers’ reflections, enabling deeper exploration of both observable interactional dynamics
and caregivers’ sense-making about their child’s learning.

Data Analysis

The interviews were analyzed using a deductive qualitative coding approach guided by
the study's research questions (Saldafia, 2021). Focusing on understanding how Latine caregivers
described and made sense of their scaffolding practices during co-use of a STEM learning app

and how they interpreted their children's understanding and approaches to problem-solving while

98



engaging with the app. A deductive approach was selected because the research questions
provided an initial analytic lens for examining caregiver support and sensemaking during shared
family engagement.

The analysis drew on a sociocultural perspective that conceptualizes learning as socially
situated and mediated through interactions between caregivers and children (Rogoff, 2014). In
addition, a strengths-based lens guided our attention to the family and cultural practices
caregivers drew on to support their children's learning, rather than positioning families from a
deficit perspective (Moll et al., 1992; Yosso, 2005).

Two researchers independently coded 25% of the interview transcripts to develop an
initial codebook. During this phase, coders identified recurring patterns in caregivers' reflections
and descriptions of parent-child interactions, with particular attention to how caregivers
described their scaffolding practices, interpreted their children's understanding, and connected
learning experiences to family practices and everyday life. After independently coding the
transcript subset, coders met to discuss coding decisions, compare similarities and differences,
and refine code definitions.

This iterative process resulted in an initial codebook organized around four analytic
categories: caregiver-child interaction dynamics, caregiver scaffolding practices, caregiver
interpretations of children's learning, and connections between learning and everyday life. After
establishing the codebook, the remaining transcripts were divided equally between coders and
analyzed in Dedoose, a qualitative data analysis software. Coders met weekly throughout the
analysis process to discuss emerging patterns, clarify code definitions, and resolve discrepancies
to ensure consistency across transcripts. Codes were then compared across interviews and

grouped into broader patterns that informed the final themes presented in the findings.
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All interviews were transcribed using Happy Scribe and subsequently proofread twice by

five bilingual undergraduate researchers to ensure transcription accuracy.

Results

Thematic analysis identified two primary themes describing how Latine caregivers
supported and interpreted their children's learning during co-use of Bizumia: World of Play. The
first theme, Scaffolding Learning Through Active Participation, illustrates how caregivers
described scaffolding their children's engagement through questioning, guidance, problem-
solving, and joint participation. The second theme, Caregivers as Sensemakers of Learning,
highlights how caregivers observed, interpreted, and evaluated their children's understanding and
approaches to solving STEM-related activities. These findings suggest that caregivers actively
shaped learning experiences by adapting support, attending to their children's thinking processes,
and drawing on existing family practices during shared engagement with the app. Rather than
positioning learning as an outcome of interacting with the technology alone, these findings show
how caregiver involvement and the meaning caregivers made of their children's experiences
mediated learning.
Scaffolding Learning Through Active Participation

Latine caregivers described family STEM learning as a collaborative process involving
active participation with their children. Caregivers reported adjusting their support, addressing
challenges, and encouraging children to contribute their own ideas and solutions. Caregivers
facilitated STEM learning through ongoing interactions with children during co-engagement

with app activities.

Responsive Scaffolding
Latine caregivers supported their children’s participation by practicing responsive

scaffolding, making real-time adjustments to their level of involvement. Caregivers frequently
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monitored children's engagement and provided guidance when they determined support was
necessary. Instead of immediately providing their child the answers, caregivers encouraged them
to work through problems independently while remaining available to assist as needed. Family
07’s caregiver explained how they balanced independence and support: “I kind of wanted him to
like, choose himself and then guide him after if he needed help.” She further described her
response when her child struggled with a problem on the app: “When I felt he was stuck, I would
ask him questions. So, he can get, like, a sense of guidance. To help him, like, figure out what he
needed to do.”

Family 10’s caregiver also shared a similar idea by encouraging their child to
independently reflect on mistakes they made: “...piénsale. Es que ahi si le sumaste mas o le
pusiste un numero demas y ella se queda viendo. Oh si, si, ya.” (“...think about it. You added too
much there or put an extra number, and she just stares at it. Oh yes, yes, now I see.”) Through
this approach, Family 10’s caregiver prompted their child to reconsider the steps they had taken
to answer the question.

Other caregivers used questioning to encourage deeper reflection. For example, Family
01’s caregiver shared;

“;Como se siente una fresa? Y me decia lo mismo que la zanahoria, como, porque me

dijo duro. Y le dije: T comes, son tus frutas favoritas osea, ;Asi se siente?. Si, me dijo

que si. Y yo decia: No es tan dura. Pero ella decia que estaba dura pues. Y ya por eso lo
poniamos ahi, porque era como la respuesta de ella. Pero era como que yo decia: No es
eso pero.”

English Translation

“How does a strawberry feel? And she told me the same thing as the carrot because she

said it was hard. And I told her: You eat them, they're your favorite fruits, is that really

how it feels? She said yes. And I would think: It's not that hard. But she said it was hard.

So, we put it there because that was her answer. Even though I was thinking: That's not
it.”

101



Through Family 01°s caregiver’s example, we see how caregivers and their children
negotiated problem-solving strategies by reflecting on the child’s approaches. This approach still
allowed the child autonomy to provide independent answers, even when those answers were
incorrect.

In addition to prompting and questioning, Latine caregivers provided direct support as
their children practiced specific skill sets. Family 03’s caregiver described assisting her child
with spelling during Queso’s game where they had to share about how they pick the best produce
using their senses: “We were spelling the word purple. So basically, I was helping him because
he doesn't know how to, like, type the word or, like, you know, the word in general. He doesn't
know it.” Here, Family 03’s caregiver adjusted their support to meet their child's needs while

continuing to encourage participation and independent thinking.

Problem-Solving Together
Latine caregivers shared moments when learning felt like a negotiation, and they and

their children sometimes approached tasks differently. They shared that some of these
negotiations included discussions, clarifications, and problem-solving. Family 05’s caregiver
talked about an interaction where they felt confused because their child memorized Kien’s
ingredient list differently from them: “se las memoriz¢6 al revés, de abajo para arriba... y yo le di
de arriba para abajo.” (“...she memorized them backwards, from the bottom up... and I did it
from the top down.”) Family 05’s caregiver continued, “Y ahi fue donde si hubo confusiones,
porque yo también me llegué a equivocar ahi cuando le estaba ayudando.” (“And that's where
there was confusion because I also got mixed up while I was helping her.”) The differing
approaches to memorization led to confusion about which portions were needed for each

ingredient, resulting in an incorrect answer. They arrived at the correct answer by figuring out
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where they went wrong. Family 05’s caregiver encouraged their child not to use the help button
but instead to figure it out together.

Other Latine caregivers encouraged their children to work through problems
independently. Family 06’s caregiver shared that when they were playing with Des’ abacus
game, they needed to count by fives, “Le dije: ;Cuantos o que cuantos ocupaba? Ya dijo: Tres de
cinco. Y asi fue la manera que ¢l también sumo rapido.” (“I asked him: How many did he need?
Then he said: Three of five. And that was how he was able to add them quickly.”) In this
example, Family 06’s caregiver gave the child autonomy by asking a question that let the child
respond freely and arrive at a solution on their own.

Latine caregivers would also recognize their child’s skills in a task, such as reading, and
support them in making those connections. Family 01’s caregiver described how they were
helping their child to develop literacy skills through the app: “como irla ayudando porque a
veces como ya reconoce letras... pero todavia no las junta.” (“Helping her along because
sometimes she already recognizes letters... but she still doesn't put them together.”) Instead of
providing answers directly, Family 01’s caregiver and other caregivers negotiated which
approach to take in certain situations, such as when to help or when to allow exploration.

Latine caregivers also chose to redirect questions back to their children to think through.
Like Family 01°’s caregiver explained, “...por eso me dijo: ;Esta es grande o chiquita? Le dije:
(Ta qué piensas?” (“...she asked me: Is this one big or small? And I told her: What do you
think?””) In this example, Family 01’s caregiver demonstrated negotiation practices, dialogue,
approaches, and collaborative problem-solving. This helped them support skill development

while giving their children the freedom to generate their own answers.
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Learning Together
Beyond scaffolding and problem-solving, Latine caregivers frequently described their

engagement with the app as a shared experience in which both caregivers and children
participated. Family 11°s caregiver reflected on their own feelings about being included in using
the app with their child;
“Pues en ese momento uh siempre le hago de que que es bueno que que le den el espacio
a uno como adulto, ;verdad? O sea se siente uno como motivado como de de seguir como
con ellos hacia adelante, de decir oh que no se estén olvidando que estdn que estamos
trabajando juntos. Por ejemplo, que a veces, por ejemplo que yo no estoy usando mis
palabras, que ellos solitos uh inviten no solamente a su mama, sino a otras personas...Se

siente uno como integrado en el en el juego pues.”

English Translation

“At that moment, I always tell them that it's good to give adults space too, right? It makes
you feel motivated to keep moving forward with them and to feel that they haven't
forgotten that we're working together. For example, even when I'm not using my words,
they invite not only their mom but other people too. It makes you feel included in the
game.”

This example illustrates caregivers’ positive feelings about being included and
participating in a learning app with their child, as well as their appreciation when children are
willing to include others.

Similar to Family 11°s caregiver, Family 06’s caregiver shared a similar feeling as they
described learning alongside their child: “Pues, pues, mas bien, que estdbamos aprendiendo los
dos. [se rie] Si, yo aprendiendo de ¢l también, porque pues ¢l el lo veo que esté... Si, lo lo
entendid rapido y lo estaba resolviendo rapido.” (“Well, really, we were both learning. [laughs]
Yes, [ was learning from him too because I could see that he understood it quickly and was
solving it quickly.”) These reflections indicate that family STEM learning was experienced as a
collaborative process in which caregivers and children contributed to and learned from one

another, creating an inclusive environment for learners of all ages.
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Caregivers as Sensemakers of Learning

Beyond interacting with the app’s games, Latine caregivers described making sense of
their children's learning while using the app. Latine caregivers observed their children's
engagement, interpreted their understanding, and evaluated how learning occurred. These
observations informed their responses to their children and shaped their assessment of the overall

learning experience.

Ver (Observe)
Latine caregivers often described observing their children's behavior and engagement to

look for cues that their children understand what is happening. They often attended to physical
and emotional cues that signaled whether children understood the task or needed additional
support. For example, Family 08’s caregiver shared how they observed their child’s physical
reaction to gauge understanding cues: “As you saw. Like, he was swift. He knew what he was
doing. And then there was a moment where, like, he didn't know, so he just paused.” Similarly,
other caregivers were also observant of their children’s reactions to different games,

like Family04’s caregiver described noticing her child's excitement: “Porque en varias partes ahi
dic- le mueve y dice que es recordo, hace sefia que €l recordd que esas porciones eran. Y como

2

que estaba emocionado...” (“Because in several parts he would move it and say that he
remembered, making gestures that showed he remembered what those portions were. And he
seemed excited.””) This showed that the caregiver knew that their child understood the task based
on their level of excitement. Family 08’s caregiver also shared their observation of their child,

“If he doesn't understand something, he's hesitant. He'll try a couple of times and then...” Their

child followed up by saying, “I’ll ask for help.”
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These examples showcased how Latine caregivers used behavioral and emotional cues to
assess their children's understanding and engagement, informing decisions about when to

provide guidance.

Pensar (Interpret)
In addition to observing behaviors, Latine caregivers also interpreted children's reasoning

and thought processes during interactions with the app’s games. Rather than focusing on getting
the correct answers, caregivers wanted to understand how children approached problems. Family
01’s caregiver reflected on their child's thinking during Beez’s game, where the child needed to
add the correct number of Beez to carry a grocery bag full of produce: “Y empez6 a ponerle nada
mas muchas [Beez] para que la alzara. Ella pensaba que con que ponerle demasiadas [Beez] la
iba a alzar y se le iba a llevar.” (“And she started putting a lot of [Beez] on it so it would lift. She
thought that if she put enough [Beez] on it, it would lift and carry it away.”) Here, Family 01°’s
caregiver recognized that their child was attempting to complete the activity by trial and error
rather than developing a strategy or plan to solve the problem.

Other Latine caregivers also expressed the importance of children reading and
comprehending instructions to understand the problem at hand, in this case the app’s STEM
games. Family 09’s caregiver emphasized the need for their children to pay attention to
instructions prior to procreeding: “..siempre trato como que pongan ellos atencion a lo que les
estan diciendo para que puedan entender...” (...I always try to get them to pay attention to what
is being said to them, so that they can understand...) Family 09’s caregiver further explained the
importance of comprehension: “...una cosa es leer, pero no vas entendiendo porque t1 no les
estas poniendo atencion a lo que vas haciendo. Y dice: Ah okey pero ya lo lei. [Yo le dije:] Si,
pero ;qué le entendistes? ;O qué dice?” (“If you read, that's one thing, but you're not

understanding because you're not paying attention to what you're doing. And then they say,

106



"Okay, but I already read it." [I said,] Yes, but what did you understand? What does it say?”)
Here, Family 09’s caregiver shared that she was trying to encourage the child to better
understand the tasks at hand and interpret the instructions, which would be essential for any of
the app’s activities.

Other Latine caregivers also shared about the importance of comprehension and
independent problem-solving. Family 10’s caregiver spoke about how they minimized
interference to encourage their child’s independent thinking: “Estando ahi junto a ella, no
interfiriendo mucho, porque me gusta que piense. Como son juegos de matematicas, de lectura o

2

algo, me gusta mas que piense...” (“Being there next to her, without interfering too much,
because I like for her to think. Since they're math games, reading games, or something like that, I
prefer that she think.”) This shows that Latine caregivers’ awareness of when to refrain from
providing guidance, allowing children to attempt problem-solving independently.

These examples suggest that caregivers interpreted learning in terms of children's
reasoning and reflection rather than just task completion. Latine caregivers gave children space

to plan their approach to problems and encouraged them to understand and interpret the tasks

presented.

Resolver (Resolve)
Latine caregivers also described learning as moments when children arrived at solutions

and developed understanding through problem-solving techniques. Family 12’s caregiver shared
an instance in which their child realized, through trial and error, what was needed in the Beez’s
game: “Entonces ya después ¢l se dio cuenta que tenia que poner una abeja grande y una
pequeiia a medida de como era la fruta.” (“Then afterward he realized that he needed to place
one large bee and one small bee according to the size of the fruit.”) The caregiver observed that

the child recognized the pattern required to progress in the game.
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Other caregivers also observed their children having realizations that helped them resolve
game challenges. Family 01's caregiver described how their child recognized the pattern needed
to solve a problem: “Ella me dijo: Oh, grande. Porque ya mir¢ el tamafio de la fruta, pero ya ella
la escogio, ya se dio cuenta que era porque habia fruta grande” (“She told me: Oh, big, because
she saw the size of the fruit, but she chose it herself and realized it was because there was a large
fruit.””) Similarly, Family 10’s caregiver described encouraging independent problem-solving by
allowing her child autonomy to reach conclusions: “...yo trato de de llevarla a que ella encuentre

2

por sus propios palabras.” (“But I try to guide her so that she finds it in her own words.”)

Overall, the findings showed that caregivers viewed learning as a process in which
children observed, interpreted, and resolved problems through their own reasoning and
participation.

Discussion

This study explored how Latine caregivers described supporting and making sense of
their children's learning while co-using a STEM-based learning app designed using a culturally
sustaining framework. Specifically, (1) how caregivers scaffolded learning during shared
technology use and (2) how they interpreted their children's understanding and problem-solving
processes. Across interviews, caregivers described guiding children's engagement through
questioning, encouragement, explanation, and responsive support, while also attending closely to
how children reasoned through challenges. These findings suggest that caregivers are not simply
facilitating access to technology but are actively shaping and interpreting learning as it unfolds

during shared technology use.
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Scaffolding Learning Through Shared Participation

Caregivers described learning as a collaborative process in which they adjusted support in
response to children's needs rather than through direct instruction alone. They talked about
asking questions, offering prompts, encouraging persistence, and gradually shifting the level of
assistance as children worked through tasks. These practices align with sociocultural
perspectives that frame learning as emerging through guided participation and shared activity
instead of independent knowledge acquisition (Rogoff, 1990; Vygotsky, 1978).

Caregivers also described adapting their support throughout the interaction. This suggests
that scaffolding functioned less as a set of teaching behaviors and more as an ongoing, relational
process that evolved alongside children's participation. The findings extended prior work on
caregiver-child interactions in informal STEM contexts by showing how caregivers actively
negotiated support during technology-mediated learning (Griffith et al., 2022; Zimmerman et al.,
2010).

At the same time, these findings are not intended to suggest that such practices are unique
to this group of participants. The findings offer a strengths-based perspective that makes visible
the pedagogical knowledge Latine caregivers already bring to shared learning experiences,
consistent with scholarship that recognizes the knowledge and practices embedded within
families' everyday lives as resources for learning (Moll et al., 1992; Vélez-Ibanez & Greenberg,
1992). Latine caregivers' descriptions reflected instructional knowledge grounded in everyday
experiences that supported their children and were situated within familial practices of guidance,

encouragement, and shared participation (Rogoff et al., 1993).
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Caregivers as Sensemakers of Children's Learning

In addition to describing how they supported learning, caregivers emphasized how they
interpreted their children's understanding throughout the shared interaction. Instead of focusing
on whether or not their child completed the activities correctly, Latine caregivers described
attending to indicators such as children's reasoning, strategy use, and ability to explain their
thinking. These descriptions suggest that caregivers considered multiple indicators of
understanding focused on the learning process rather than the activity outcomes.

Attending to these indicators and behaviors positioned Latine caregivers as pedagogical
sensemakers of children's learning. Their descriptions reflected an understanding of learning as
gradual, iterative, and socially constructed, consistent with previous research (Rogoft, 2023;
Zhang & Whitebread, 2017). Importantly, caregivers' interpretations offered insight into what
they believed their children understood, where they might be struggling, and what they might
need to keep participating in the activity.

Caregivers' descriptions suggest that understanding family STEM learning requires
attention not only to the scaffolding caregivers provide but also to how they make sense of
children's learning when determining what support may be needed. Distinguishing between
caregivers' observable scaffolding practices and the interpretations that inform those practices
offers a way to examine the pedagogical reasoning that guides caregiver support during
technology-mediated learning.

Ver—Pensar—Responder: A Framework for Caregiver Pedagogical Sensemaking

The interviews showed that shared participation and caregiver sensemaking suggest that

scaffolding involves more than the supportive behaviors caregivers provide. Caregivers

described attending to children's participation, interpreting what children's behaviors indicated
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about their understanding, and using those interpretations to determine how to respond. I
conceptualize this interpretive decision-making process as the Ver—Pensar—Responder
Framework for Caregiver Pedagogical Sensemaking (see Figure 5). The framework consists of
three interconnected components- observing, interpreting, and responding- that help explain how
caregivers make pedagogical decisions while supporting children's learning. The Spanish
terminology was analytically developed to represent recurring processes identified across Latine
caregivers' descriptions of how they attended to, made sense of, and responded to their children's
learning.

Figure 5
Ver—Pensar—Responder Framework for Caregiver Pedagogical Sensemaking

4 Ver ) 4 Pensar ) /Responder\

(Observe) (Interpret) (Respond)
“What i “What does this tell me
c hil; dlc;si:':gj./’ about my child's “How should |
understanding or needs?” support my child?”
» —>
*Observe actions eInterpret reasoning *Prompt
*Notice strategies *Evaluate understanding *Redirect
*Attend to emotions «Identify misconceptions *Explain
sListen to explanations *Decide if support is *Encourage
needed *Model
*Step back

NS / - ) o J

Ver (Observe) represents caregivers' attention to children's participation and asks, what is
my child doing? Caregivers described observing children's actions, problem-solving strategies,
verbal explanations, emotions, and moments of difficulty as cues to how learning was unfolding.
Consistent with research on responsive scaffolding and guided participation (Conner & Cross,
2003; Mermelshtine, 2017; Rogoff et al., 1993), these observations gave Latine caregivers
information they could use to assess children's participation and make sense of what might be

happening during the learning activity.
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Pensar (Interpret) represents the sensemaking that occurs as caregivers consider: what
does this tell me about my child’s understandings or needs? Instead of simply noticing children's
behaviors, caregivers interpreted what those behaviors might indicate about their children's
understanding. These interpretations could also be informed by caregivers' existing knowledge of
their children, including their abilities, previous experiences, and approaches to learning (Puri et
al., 2025). Pensar therefore serves as an important bridge between observing children's
participation and deciding how to support them.

Responder (Respond) represents the pedagogical decision that follows caregivers'
interpretations and asks, how should I support my child? Depending on what caregivers believed
their children understood or needed, they described responding through prompting, redirecting,
explaining, modeling, collaborating, encouraging, or allowing children to continue working
independently. Choosing not to intervene also represented a pedagogical response when
caregivers determined their child could continue independently. Responder therefore emphasizes
that scaffolding is not defined by the amount of assistance caregivers provide, but by how they
calibrate their support in relation to what they perceive their child needs.

The Ver—Pensar—Responder framework is not intended to represent a rigid or strictly
linear process. A caregiver's response can lead to new actions, explanations, or challenges from
the child, providing additional cues for the caregiver to observe and interpret. This allows
caregivers to continually reassess their child's participation and recalibrate their support as
learning unfolds. This interpretation aligns with sociocultural perspectives that characterize
scaffolding and guided participation as responsive processes that change in relation to learners'
developing needs (Rogoff et al., 1993; Van De Pol et al., 2010; Wood & Middleton, 1975). From

this perspective, scaffolding can be understood not only through the support caregivers provide,
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but also through the interpretive pedagogical process through which caregivers determine what
support is appropriate.

The framework also extends how caregiver mediation can be conceptualized within
technology-mediated learning. While caregiver mediation research has identified different ways
caregivers guide, discuss, and participate in children's technology use (Nikken & Schols, 2015;
Scott, 2022), these findings highlight the interpretive reasoning that can inform these practices.
Caregivers' decisions to prompt, explain, collaborate, encourage, or allow children to continue
independently were informed by what they noticed and how they interpreted their children's
participation. Ver—Pensar—Responder therefore shifts attention from identifying mediation
practices alone to considering the pedagogical decision-making process through which
caregivers determine when and how to provide support. In doing so, the framework
conceptualizes caregiver mediation as an interpretive, responsive process in which caregivers
continually calibrate their support based on their understanding of children's learning.

The Role of Culturally Sustaining Technology

An important consideration is the role the application's culturally sustaining design may
have played in shaping these interactions. Because the app was intentionally designed to reflect
familiar cultural experiences and encourage collaboration (Anderson-Coto el at., 2024), it likely
created conditions and opportunities that supported the kinds of interactions caregivers
described. However, these findings should not be interpreted as suggesting that the technology
itself produced caregivers' scaffolding practices. Instead, the current findings highlight the
interaction between Latine caregivers' existing strengths and the design of the STEM-based
learning app. The application's collaborative and culturally meaningful features appeared to

invite conversation, questioning, and shared problem-solving, creating space for caregivers to
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draw on knowledge and cultural practices they already use in everyday contexts. From this
perspective, the app functions less as a replacement for caregiver involvement and more as a
facilitator that creates opportunities for caregivers to draw upon their existing knowledge while
participating in their children's learning.

Implications for Educational Technology Design

These findings highlight important implications for designing educational technologies
intended for family use. Educational technologies are often designed around children's individual
engagement with digital content, and not necessarily for caregiver participation and shared use
(Ewin et al., 2021). In contrast, caregivers in this study described learning through dialogue,
shared reasoning, and collaborative participation. Educational technologies designed for family
use could intentionally support caregiver-child dialogue by incorporating open-ended discussion
prompts that invite families to explain their reasoning, compare ideas, or reflect together after
completing an activity. These features could create opportunities for caregivers and children to
make their thinking visible to one another and engage in conversation around the learning
process.

Educational technologies could also encourage collaborative participation by designing
activities that require caregivers and children to work together rather than positioning the
caregiver as an observer of the child's individual interaction. For example, multiplayer challenges
or activities that require shared decision-making could give families opportunities to negotiate
ideas, solve problems together, and contribute different perspectives toward a shared goal.
Designing for this kind of participation recognizes that family learning can emerge through the

interaction between caregivers and children.
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Finally, adopting a strengths-based approach to educational technology design requires
recognizing caregivers as knowledgeable learning partners whose cultural experiences and
pedagogical practices can contribute to children's engagement. The Ver—Pensar—Responder
framework suggests that caregivers can draw on what they observe and understand about their
children to determine how to support their learning. Technologies could support this process by
providing caregivers with conversation tips or prompts that encourage them to ask children to
explain their thinking, while still allowing caregivers flexibility in how they respond. Activities
with multiple solution paths could similarly create opportunities for caregivers to attend to
children's reasoning and strategies rather than focusing only on whether they arrive at a
predetermined answer. These design features are not intended to tell caregivers how to support
their children, but to create opportunities for caregivers to draw on their existing knowledge of
their children and make their own decisions about how to participate in the learning process.
Limitations and Future Directions

Several limitations should be considered when interpreting these findings. First, the study
relies on caregiver interviews rather than direct observations of caregiver-child interactions. As a
result, the findings reflect caregivers' interpretations of their experiences, which may not fully
capture what occurred during the interactions themselves. Future research that combines
interviews with observational or interactional data could provide a more detailed understanding
of how scaffolding and sensemaking unfold in practice.

Second, participants engaged with a single culturally sustaining STEM application
designed to encourage collaboration. These findings therefore should not be generalized to all
educational technologies or to all Latine families. Future work comparing different types of

applications could help clarify how specific design features shape caregiver involvement and
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learning processes. Longitudinal research may also offer insight into how caregivers' practices
and interpretations evolve over time as families continue to engage with educational technologies
that were designed using a culturally sustaining framework.

Lastly, future research should further examine and develop the Ver—Pensar—Responder
framework across different contexts and populations. The current study was conducted in a
controlled setting, and future work could examine how the processes of observing, interpreting,
and responding unfold in more naturalistic settings, such as families’ homes and during
interactions with other educational technologies. Examining the framework across different
family and cultural contexts would also help determine the extent to which Ver—Pensar—
Responder reflects caregiver pedagogical sensemaking beyond the families represented in the
current study. These future directions could further refine the framework, identify how its
components may vary across contexts, and establish its broader applicability for understanding
caregiver support during technology-mediated learning.

Conclusion

This study contributes to the growing literature on family learning and educational
technology by examining how Latine caregivers described both supporting and interpreting
children’s learning during co-engagement with a culturally sustaining designed STEM
application. Across interviews, Latine caregivers framed learning as a collaborative process,
adapting their support in response to their children’s needs while also attending to how children
reasoned through challenges and tasks. Caregivers drew on multiple indicators of understanding,
such as persistence, strategy use, and explanation, to figure out how much scaffolding to provide.
These findings position caregivers as pedagogical sensemakers whose roles go beyond

facilitating technology use to shaping and making sense of children’s learning experiences.
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Current findings should not be interpreted as suggesting that the application alone
produced these interactions or that these practices are unique to Latine families. Instead, the
results suggest that culturally sustaining technologies can create conditions in which caregivers’
existing strengths, cultural practices, and pedagogical knowledge become more visible during
shared learning experiences. By highlighting these practices, this study offers a strengths-based
perspective that recognizes the expertise families already bring to children’s STEM learning.

As educational technologies continue to play an increasing role in children’s everyday
lives, these findings showcase the importance of designing tools that invite meaningful caregiver
participation rather than positioning children as independent users and learners. Supporting
opportunities for dialogue, shared problem solving, and multiple pathways for engagement may
foster richer family STEM learning experiences. Attending not only to how caregivers support
learning but also to how they interpret their children’s thinking and learning can provide an
important foundation for designing technologies that build on families’ existing strengths while

advancing culturally sustaining approaches to STEM learning.
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CHAPTER 5: Conclusion

Educational technologies are often created without fully considering the cultural values,
family routines, relationships, and shared experiences that shape learning across communities.
Although culturally sustaining design has emphasized incorporating community voices, histories,
and cultural practices into the design process (Anderson-Coto et al., 2024; Bermudez et al.,
2023), questions remain about what happens when these commitments are carried into families’
actual interactions with educational technology. Prior research has shown that Latine caregivers
bring important cultural values and practices to how they guide children’s technology use
(Ochoa & Reich, 2020; Salazar et al., 2025). Now, research needs to consider how educational
technologies can intentionally build on these strengths to support caregiver-child learning and
how caregivers themselves make sense of their role in this process.

This dissertation addressed these questions by examining culturally sustaining
educational technology across three interconnected stages: design, interaction, and interpretation.
Study 1 examined the values and priorities Latine caregivers envisioned for educational
technology; Study 2 examined how caregivers and children interacted with an educational
technology designed around families’ cultural strengths and everyday experiences; and Study 3
examined how caregivers interpreted children’s learning and decided how to support them during
shared technology use. Across these studies, the findings show that centering Latine families in
educational technology makes learning visible as a culturally situated, relational process in
which caregivers’ cultural knowledge, everyday experiences, and pedagogical expertise serve as
important resources. The findings make three broader contributions: educational technology can
be designed from families’ cultural strengths, technology can intentionally support family

learning, and caregivers should be recognized as pedagogical partners.
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Designing from Families’ Cultural Strengths

The first contribution of this dissertation is demonstrating how families’ cultural
strengths can serve as resources for both the design and use of educational technology. Culturally
sustaining approaches argue that communities' values, practices, and knowledge should be
centered in learning and design (Anderson-Coto et al., 2024; Paris, 2012; Paris & Alim, 2014).
This dissertation builds on this work by showing that culture not only shapes what families want
represented in technology but also how families imagine technology should support
relationships, participation, and learning.

Study 1 showed that Latine caregivers wanted educational technologies to reflect
priorities such as collective learning, bien educado, and digital safety. Caregivers described
educational technology as extending beyond the academic content children should encounter.
They also considered how technology could bring family members together, encourage children
to behave respectfully toward others and in shared spaces, protect children’s privacy, and
connect learning to experiences meaningful within their families and communities. These
findings align with prior work showing that Latine caregivers’ approaches to children’s
technology use can be informed by values such as familismo, educacion, and resilience (Salazar
et al., 2025). Importantly, Study I shows that these values can inform not only how caregivers
mediate existing technologies but also what families believe educational technologies should
support. Thus, culturally sustaining design involves more than incorporating culturally familiar
characters, settings, or content. It also requires considering how cultural values shape families’
expectations for learning and participation.

These priorities informed the design and implementation of Bizumia: World of Play,

which situated STEM learning within familiar experiences such as grocery shopping, cooking,
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choosing produce, and navigating neighborhood environments. Study 2 demonstrated what could
happen when these everyday practices become part of technology-mediated learning. Caregivers
drew connections between the activities in the application and family routines, including
cooking, sharing food, measuring ingredients, and everyday problem-solving, to help children
make sense of STEM concepts. Instead of relying on the app's academic content, caregivers
brought their own experiences and knowledge into the interaction.

Study 3 further showed how caregivers drew on these resources to support children’s
learning. Caregivers described asking questions, encouraging children, interpreting their
thinking, and connecting activities within the application to previous family experiences.
Through the technology's activities, caregivers had opportunities to contribute their own
knowledge, experiences, and ways of supporting learning.

The findings extend Funds of Knowledge (Moll et al., 1992), Culturally Sustaining
Pedagogy (Paris, 2012), Caregiver Mediation Theory (Clark, 2011), and culturally sustaining
design approaches by showing how families’ cultural and everyday knowledge can serve as
resources during technology-mediated STEM learning. Data from Latine families show that
funds of knowledge are not only resources researchers and designers can identify and incorporate
into learning content. They can also become interactional resources that caregivers themselves
draw upon to explain concepts, make connections, and support children’s reasoning during
technology use. Educational technologies can create opportunities for home and community
knowledge to become meaningful resources for STEM learning.

Designing for Family Learning
The second contribution of this dissertation is to demonstrate that family learning does

not happen simply because caregivers and children use technology at the same time. Instead,
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technologies can be intentionally designed to create opportunities for conversation, collaboration,
and shared participation. While previous research has shown the importance of caregiver-child
interaction for learning (Sheehan et al., 2019), educational technologies are often designed
primarily around children’s individual engagement with digital content (Naranjo-Bock & Ito,
2017). Across the three studies, this dissertation demonstrates how family relationships and
interactions can instead become central resources within technology-mediated learning.

Study 1 showed that Latine caregivers envisioned technology as a way to bring families
together to learn. Caregivers described experiences in which family members could talk,
participate, take turns, solve problems, and learn together. Their priorities suggest that
collaborative participation was not simply an instructional preference but was also connected to
family values around familismo and collaborative experiences. For these caregivers, designing
for family learning meant considering not only what an individual child could learn from
technology but also what families could do and learn together through technology.

Study 2 provided evidence of how these opportunities for participation unfolded during
caregiver-child co-use. As caregivers and children interacted with Bizumia: World of Play, they
discussed STEM concepts, connected activities to everyday experiences, worked through
problems, and made sense of challenges together. Open-ended activities and familiar contexts
gave caregivers opportunities to contribute to the interaction. These findings show that
meaningful family learning can emerge when educational technologies leave space for dialogue,
explanation, negotiation, and joint problem solving.

Study 3 further revealed that caregivers actively shaped these shared learning

experiences. Caregivers described adjusting their support according to what they believed their
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children needed, asking questions to encourage deeper thinking, supporting children through
moments of difficulty, and building understanding together.

The three studies demonstrate a progression from what caregivers envisioned to what
families did and how caregivers understood those interactions: Study I identified families’
priorities for shared learning, Study 2 documented collaborative learning as it occurred during
technology use, and Study 3 made visible the reasoning caregivers brought to those interactions.

These findings contribute to sociocultural theories of learning and guided participation
(Rogoft, 1990; Vygotsky, 1978) by illustrating how technology-mediated learning can be co-
constructed through family interaction. The experiences of the Latine families in this dissertation
further demonstrate that this social interaction is culturally situated. Latine caregivers did not
enter the learning experience as culturally neutral pedagogical partners. They brought their own
experiences, knowledge, and established ways of interacting with their children into the learning
process. Findings suggest that designing for family learning requires attention not only to
opportunities for interaction but also to the cultural and relational resources families bring to
those interactions. This way, culturally sustaining educational technology can support family
learning by creating space for families’ existing relationships and ways of participating together
to become part of the learning experience.

Recognizing Caregivers as Pedagogical Partners

The third contribution of this dissertation is repositioning caregivers as pedagogical
partners rather than managers or supervisors of children’s technology use. Caregiver mediation
research has often examined how caregivers monitor, restrict, discuss, or otherwise manage
children’s engagement with digital media (Livingstone & Helsper, 2008; Nikken & Schols,

2015). Although this work has provided important insight into how families navigate technology,
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focusing primarily on mediating technology use can undermine the pedagogical practices
caregivers use when learning with technology.

Studies 2 and 3 demonstrated that caregivers did more than help children operate the
technology or reach the correct answer. During observations, caregivers directed children’s
attention, redirected their thinking, asked questions, and connected activities to previous
experiences. In interviews, caregivers explained that they watched what their children were
doing, considered whether they understood the activity, and decided whether and how to
intervene. These practices show that Latine caregivers actively made instructional decisions as
learning unfolded.

Study 3 makes this interpretive process visible through the Ver—Pensar—Responder
framework. Ver (Observe) represents caregivers noticing what their children are doing, including
their strategies, actions, emotions, and explanations. Pensar (Interpret) captures how caregivers
make sense of these observations and consider what they reveal about their children’s
understanding or needs. Responder (Respond) represents the decision about whether and how to
provide support, such as asking a question, offering encouragement, redirecting attention,
explaining an idea, or allowing the child to continue independently. Rather than conceptualizing
scaffolding as a collection of observable caregiver behaviors, the framework highlights the
interpretive reasoning that can inform those behaviors.

Centering Latine caregivers in this analysis matters because it makes visible pedagogical
knowledge that can be overlooked when caregivers are primarily positioned as technology
managers or when families from historically marginalized communities are approached through
deficit perspectives. The caregivers in these studies demonstrated thoughtful instructional

decision-making grounded in their knowledge of their children, their everyday experiences, and
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broader family practices of guidance, encouragement, and shared participation. These findings
should not be interpreted as suggesting that these practices are exclusive to Latine families.
Instead, they provide a strengths-based account of the expertise these Latine caregivers already
brought to technology-mediated learning.

The findings also extend caregiver mediation perspectives by distinguishing between
mediating children’s relationship with technology and mediating children’s learning through
technology. Caregivers interpret children’s thinking, adjust their support, and help children
connect STEM concepts to everyday life. In this sense, caregiver mediation during the use of
educational technology can also function as a form of pedagogical mediation.

The Ver—Pensar—Responder framework contributes to sociocultural perspectives and
guided participation by making more explicit the decision-making process through which
caregivers organize and adjust children’s participation in learning. Guided participation
emphasizes how children learn through participation in culturally organized activities with others
(Rogoft, 1990). The present data show that caregivers’ guidance within these interactions
involves an ongoing process of observing, interpreting, and responding to children’s
participation. Educational technologies designed for family learning should therefore recognize
and strengthen the pedagogical expertise caregivers already possess by creating features that

support them.

Implications for Educational Technology Design and Research

This dissertation's findings have several implications for designing educational
technologies intended for family use. First, educational technologies should be designed not only
for children but also for the relationships through which children learn. Technologies can

intentionally create opportunities for caregiver-child dialogue through open-ended discussion
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questions, prompts that encourage explanation and prediction, and reflection opportunities
following activities. Collaborative challenges, shared decision-making, and activities with
multiple possible solution paths can further encourage caregivers and children to participate as
learning partners, rather than positioning one person as the user and the other as an observer.

Second, technologies should recognize caregivers as knowledgeable learning partners.
Instead of recommending that caregivers provide only instructions for supervising children’s use,
educational technologies can offer flexible resources caregivers can draw on based on their
children’s needs. For example, caregiver conversation tips, optional prompts, and multiple
pathways to support an activity could complement caregivers’ own knowledge of their children.
Designing this way acknowledges that caregivers already possess strategies for questioning,
explaining, and making connections and that technology can create opportunities for caregivers
to use those strategies.

Findings also have implications for researchers and designers working with Latine
families. Culturally sustaining design should move beyond asking how Latine culture can be
represented within educational technologies and toward asking how families’ values,
relationships, knowledge, and everyday practices can shape the learning experiences
technologies make possible. This requires approaching Latine caregivers not as populations
whose perceived needs or deficits must be addressed, but as partners whose expertise can inform
both design and learning. Participatory and co-design approaches can provide opportunities for
families to articulate not only what they want represented in technology, but also how they want
children and caregivers to learn together. At the same time, researchers should be attentive to the

variety within Latine communities and avoid treating the practices identified in this dissertation
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as representative of all Latine families. Instead, this work shows the value of beginning with
families’ own experiences and priorities and letting those perspectives inform design decisions.

Finally, the Ver—Pensar—Responder framework provides several directions for future
research. Because the present studies were conducted within a controlled research setting and
with a particular group of Latine families, subsequent studies should examine caregiver decision-
making in more naturalistic environments, including families’ homes and other everyday
learning settings. Research should also examine whether and how Ver—Pensar—Responder
appears across different Latine communities, cultural groups, family structures, age groups,
educational contexts, and types of educational technology. Such research can help determine
which aspects of the framework are shared across contexts and which may be culturally or
contextually specific.

Future work should also move beyond using Ver—Pensar—Responder only as an analytic
framework and investigate its potential as a resource for educational technology design.
Technologies could be intentionally designed to create opportunities for caregivers to observe
children’s strategies, interpret their understanding, and select from different ways of responding
without prescribing a single “correct” form of caregiver support. Examining how families engage
with technologies designed around these principles would provide an opportunity to further
develop and evaluate the framework while also investigating how technology can support
caregivers’ existing pedagogical expertise.

Final Thoughts

In summary, this dissertation argues that culturally sustaining educational technology

requires more than representing culture within digital content. Across three studies with Latine

caregivers and children, the findings show that families’ cultural values can shape what
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educational technology is designed to support, everyday family knowledge can become a
resource for STEM learning, and caregivers can act as pedagogical partners who interpret and
engage with children’s learning. Examining design, interaction, and caregiver interpretation
together provides a more complete account of what culturally sustaining educational technology
can look like across the learning experience.

More broadly, this dissertation calls for a change in how researchers and designers
conceptualize educational technology for families. Rather than focusing only on how technology
can teach children more effectively, educational technologies can be designed to create
opportunities for families to bring their own relationships, knowledge, cultural practices, and
ways of supporting learning into the experience. This shifts technology from the primary source
of instruction to a resource around which families can talk, reason, and learn together.

Lastly, culturally sustaining educational technology should not only ask whether families
can see their culture represented on a screen, but whether they can use the knowledge, values,
and practices that already exist within their families as meaningful resources for learning. When
technologies are designed from families’ strengths instead of perceived deficits, culture becomes
more than something represented in educational content, it becomes something enacted and
sustained through participation. Educational technology can become a space where caregivers
and children build knowledge together while drawing upon the cultural and familial strengths

they already possess.
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