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Abstract

Although previous literature indicates that parents and siblings each provide key sup-
port for Latinx adolescents’ academic success, most studies have not considered how
parents and siblings work as a system to support adolescents in science. Informed by
theories on family systems and family influence on youth’s achievement and educa-
tion, this study aimed to (a) identify what Latinx adolescents believed were the most
helpful ways that parents and siblings supported them in science, and (b) explore
whether family science support varied based on parents’ science education. Using a
qualitative approach, semi-structured interviews from 90 Latinx adolescents (mean
age=15.54 years; 38% girls; 84% born in the U.S.) were analyzed using inductive
and deductive approaches. We found that parents and siblings supported Latinx
adolescents in science through various home-based strategies: active engagement
(classwork help and monitoring), academic socialization (encouragement, conver-
sations about the future, and advice) and providing resources (material and social
resources). Adolescents mentioned their older siblings were particularly helpful in
providing class-specific support based on the science classes that they had previ-
ously taken. Additionally, our findings suggest that siblings relied more on class-
work help from only older siblings in families where parents did not take any high
school science classes compared to families where parents took some high school
science classes. Overall, this study highlights the complementary science support
that parents and siblings provide Latinx adolescents and the valuable role that sib-
lings can play in Latinx families when parents have limited science education.
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1 Introduction

In our modern globalization era, scientific literacy and knowledge are critical for
individual and societal well-being (Turiman et al. 2012). Thus, it is essential to
address the marginalization of certain groups from participating in science educa-
tion and fields (Allen-Ramdial and Campbell, 2014). Latinxs', who are the larg-
est ethnic minority group in the United States, representing 16% of the population,
only account for 8% of the science and engineering workforce (National Science
Foundation 2019). Throughout their educational trajectories, Latinxs often face sev-
eral challenges, such as discrimination and under-resourced schools that negatively
impact their academic achievement (Conchas 2001; DeGarmo and Martinez 2006;
Lopez 2003; Valenzuela 1999). In science for instance, Latinx youth are more likely
to be placed in low-academic tracks where they take remedial classes instead of
the advanced classes that would enrich their knowledge of science (Gandara 2006;
Solorzano and Ornelas 2004; Taningco et al. 2008). High school is an important
time to understand the science educational experiences of Latinx youth as adoles-
cents’ high school science courses, performance, and beliefs predict whether they
pursue science-related college majors and careers (Jiang et al. 2020; Maltese and Tai
2011; Robinson 2003).

In order to address the challenges that Latinx high school students face in their
science education, it is important to examine sources of support that help them suc-
ceed. For example, parent academic support has been linked to Latinx youth’s over-
all academic motivation and performance and has been found to be a protective fac-
tor against discrimination (Altschul 2011; DeGarmo and Martinez 2006; Hsieh et al.
2019; LeFevre and Shaw 2012; Simpkins et al. 2018; Simpkins et al. 2015b). Sib-
lings are also key socializers in the development of youth but their role in providing
academic support has been under-researched compared to that of parents (McHale
et al. 2012; Puente and Simpkins 2020). As suggested by family systems theory,
parent-adolescent and sibling-adolescent processes should be considered simultane-
ously as they likely influence each other and co-determine adolescent development
(Cox and Paley 1997). Scholars suggest that sibling academic support is especially
important among Latinx families when parents are unfamiliar with the American
education system (Azmitia et al. 1996; Sanchez et al. 2006). When applied to spe-
cific subjects like science, parents’ level of science education may influence the sci-
ence support they provide their children as well as the science support siblings pro-
vide. Thus, this study adds to the existing literature by examining (a) what Latinx
adolescents believe are the most helpful strategies that parents and siblings use to
support them in science, and (b) whether parent and sibling science support varied
depending on the parents’ level of science education.

! Latinx refers to people of Latin American origin or descent, such as Mexican descent. Latinx was used
over Latino/a because it is a gender-neutral and gender-inclusive term as opposed to Latino/a, in which
the gender binary is implicit.
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1.1 Parent Science Support

The previous literature concerning family influences on youth’s academic out-
comes has largely focused on parents. Eccles’ (1993) parent socialization model,
Hill and Tyson’s (2009) academic socialization model, and Epstein’s (2010) school,
family, and community partnership model, are common, traditional frameworks
of parent influences on youth’s academic outcomes (e.g., academic motivational
beliefs, achievement). Each framework argues that parents influence their chil-
dren’s motivational beliefs and achievement through a variety of strategies (Eccles
1993; Eccles and Harold 1996; Epstein 2010; Hill and Tyson 2009). These mod-
els typically include aspects of school-based involvement (e.g., attending parent-
teacher conferences), home-based involvement (e.g., helping with homework,
providing resources), and academic socialization (e.g., conveying messages about
their beliefs and expectations, providing advice, conveying the value of education,
encouragement).

Although Latinx parents face several challenges to their school-based involve-
ment, such as language barriers and inflexible working hours, they are involved in a
variety of home-based and academic socialization strategies that positively relate to
their children’s academic outcomes (Altschul 2011; Ceballo et al. 2014; Mena 2011;
Zarate 2007). Two home-based strategies that have been well-documented within the
Latinx parent involvement literature are monitoring (e.g., ensuring that homework
is done) and provision of educational resources (e.g., providing a space for work-
ing at home, buying materials for school projects, paying for afterschool science
programs or summer science camps; Altschul 2011; Auerbach 2007; Azmitia et al.
1996; Delgado-Gaitan 1992; Goldsmith and Kurpius 2018; Mena 2011). In addition,
Latinx parents’ academic socialization, such as having conversations about careers
and college, has been associated with their children’s positive academic engagement
and achievement (Carranza et al. 2009; Ceballo et al. 2014; Rivas-Drake and March-
and 2016). Latinx parents may also engage in academic socialization by capitaliz-
ing on their unique sociocultural knowledge and experience. For example, parents
may use consejos (advice and stories) about their struggles in low-paying jobs to
emphasize the value of education and motivate their children to remain in school
(Auerbach 2007; Delgado-Gaitan 1994; Stanton-Salazar 2001). Most of this litera-
ture on Latinx families, however, has focused on academics overall and more work
is needed to understand how Latinx families support students in specific subjects.

The literature that has been conducted on Science, Technology, Engineering, and
Mathematics (STEM) education highlights the important role of parent involve-
ment for youth’s science identity, achievement, and motivation, including those who
are Latinx (Archer et al. 2012; Simunovi¢ and Babarovi¢ 2020; for studies focused
on Latinx youth see Kang et al. 2019; Navarro et al. 2007; Simpkins et al. 2018;
Simpkins et al. 2015b). For example, Latinx and White adolescents’ reports of their
parents’ coactivity, positivity, and school-based behaviors was associated with ado-
lescents’ motivational beliefs in biology, chemistry, and physics (Simpkins et al.
2015b). Another study showed that parents’ provision of science opportunities at
home contributed to the development of a science identity for Latina middle school-
ers (Kang et al. 2019). Overall, the few studies that have been conducted suggest
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that parents are key socializers in the science education of Latinx students. However,
there have not been many studies that consider the role of Latinx parents’ socio-
cultural knowledge (e.g., consejos). The literature on parent math support provides
some insight on this as some studies have found that Mexican immigrant mothers
use their experience from their schooling in Mexico to help their children solve math
homework problems in ways that differ from how they are taught in U.S. schools
(Civil 1998; Civil and Bernier 2006; Flores 2017). Moreover, a recent study con-
ducted by Soto-Lara and Simpkins (2020) found that Mexican-origin parents pro-
vided science support, such as encouragement, that was culturally grounded on the
parents’ experience. Particularly, parents encouraged their children with phrases
embedded with cultural meaning such as “échale ganas” (try harder). Although, this
study provided insight into the nontraditional, culturally-grounded forms of science
support that Latinx parents provide, a focus of our study is to further consider older
siblings as another potential source of science support within the family.

1.2 Family Systems Theory and Sibling Science Support

According to family systems theory, a family functions as a system where members
are interdependent and mutually influence each other (Cox and Paley 1997, 2003;
Cox 2010). In line with this theory, the role of parents and siblings should be con-
sidered in conjunction when looking at the role of the family in adolescents’ aca-
demic outcomes. Siblings may be particularly relevant in Latinx families given the
importance of family in Latinx culture (Updegraff et al. 2005). Moreover, Latinx
siblings spend more of their non-school hours with each other than with their par-
ents or peers (Updegraff et al. 2006). In immigrant families, older siblings have
prominent roles as cultural brokers of American mainstream culture (McGuire and
Shanahan 2010; Updegraff and Umaiia-Taylor 2015; Updegraff et al. 2010).

The few studies that have considered Latinx siblings’ influences have found
that they are an important source of motivation and academic support, including
for STEM-specific subjects (Alfaro and Umaifia-Taylor 2010; Azmitia et al. 1996;
Azmitia et al. 2009; Hurtado-Ortiz and Gauvain 2007; Puente and Simpkins 2020;
Sanchez et al. 2006; Simpkins et al. 2019). Aligned with family systems theory, pre-
vious studies found that older siblings’ support in classwork became instrumental
as their younger siblings reached middle school in Mexican-descent families where
parents did not obtain a middle and high school education (Azmitia et al. 1996; Hur-
tado-Ortiz and Gauvain 2007; Sanchez et al. 2006). Thus, academic support from
older siblings may be especially valuable when parents have limited experience with
and knowledge of the American school system.

Taken together, previous research suggests that both parents and siblings are key
sources of support for Latinx adolescents’ science education. To this end, Simpkins
et al. (2019) found that science support from both parents and siblings together posi-
tively predicted the science self-concept of Latinx adolescents. However, this study
combined parent and sibling support as a global family indicator and did not address
the extent to which parent or sibling support accounted for these patterns nor the
intricate dynamics theorized in family systems theory. To our knowledge, the extent
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to which parents and siblings provide similar or complementary types of support
has not been tested. Such information is vital to understand positive supports for
Latinx youth’s pursuit of STEM, and to design programs and curriculum that make
a difference.

1.3 Family Science Support and Parents’ Science Education

The Eccles’ parent socialization model posits that parent education influences the
support parents provide their children in achievement-related domains, including
academics (Eccles 1993, 2005). Specifically, parents’ educational experiences influ-
ence their skills, values, and knowledge, which parents draw on to provide support.
Emerging literature suggests that parents’ knowledge of science developed from
their educational and occupational experiences contributes to their children’s sci-
ence interest and aspirations through parents’ support (Archer et al. 2012; Chakrav-
erty and Tai 2013; Dabney et al. 2013; Dewitt et al. 2016). For example, in a study
conducted by Dabney et al. (2016), parents with higher levels of education were
more likely to encourage their children’s science interest. Moreover, parents with
science occupations have the funds of knowledge to discuss the value of science and
promote their children’s interest in pursuing science careers (Archer et al. 2012). In
summary, the parent socialization model (Eccles 2005) and the literature on the role
of science education on parent science support suggests that the science knowledge
and resources parents developed through their science education shapes the science
support they provide their adolescents.

When considering Latinx parent science education, it is important to consider
that Latinx parents have either attended school in the U.S. where they have been
largely marginalized from accessing science education or attended schools outside
of the U.S. (Flores 2011; Gandara 2006; Taningco et al. 2008; Zarate 2007). One
consequence is that some Latinx parents may not have access to the information
on the U.S. mainstream conceptions of scientific literacy that may be helpful for
supporting their children in science. In addition, adolescents’ science high school
coursework also may surpass their parents’ level of education in science. Under such
circumstances, Latinx parents may engage less in practices directly related to their
adolescent’s schoolwork, but provide more of indirect guidance through monitor-
ing, encouragement, and advice (Auerbach 2007; Azmitia et al. 1996; Sanchez et al.
2006). Thus, adolescence, particularly in high school, may be a key turning point
in which some Latinx parents adapt their support based on their educational back-
ground. Overall, we argue that Latinx parents’ varying levels of science education
will be related to how they support their adolescents in science.

Because families function as systems where members mutually influence each
other, parents’ science education may not only influence parent academic support
but also the academic support that siblings provide (Cox and Paley 1997). For
instance, Latinx parents who have more limited science education may strategically
leverage resources through their social network of family, friends, and community
members to support their adolescents in science (Delgado-Gaitan 1992; Soto-Lara
and Simpkins 2020). Particularly, older siblings in Latinx families where parents are
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unfamiliar with the U.S. education system may provide access to knowledge and
resources obtained through their experience with science in the U.S. education sys-
tem (Azmitia et al. 1996; Hurtado-Ortiz and Gauvain 2007; Sanchez et al. 2006). To
further understand these familial processes, this study examined the extent to which
parent and sibling science support for Latinx adolescents varied based on parents’
science education.

1.4 Current Study

Given the challenges that Latinxs face in their science education and the important
role of families in the educational trajectories of Latinxs, this study aimed to fill in
the gap in the literature by considering the science support for Latinx adolescents
from both parents and siblings. Informed by the literature on family involvement
in youth’s education, influences on youth’s academic outcomes and family systems
theory, a qualitative approach was used to analyze the semi-structured interviews of
Latinx adolescents to answer the following research questions:

1. What do Latinx adolescents believe were the most important ways their parents
and siblings supported them in science?

2. Did science support from parents and siblings vary based on parents’ science
education?

2 Method
2.1 Participants

Participants were part of a larger, mixed-methods study that focused on the role of
family support on Latinx adolescents’ science motivational beliefs and outcomes.
Recruitment was conducted in three ethnically diverse public high schools near a
large southwestern metropolitan city in the United States. Each school was purposely
selected because they had a large Latinx student population (23—48%) and varied on
achievement and demographics (17-63% eligible for free or reduced lunch). A total
of 104 9th grade Latinx adolescents who had an eligible parent and older sibling, or
cousin were recruited into the study. Each member of the family was compensated
with $50 for participating in the larger study, which included surveys, observational
tasks, and interviews.

This study derives its analysis from semi-structured qualitative interviews that
were conducted with 90 adolescents from the original sample when they were in
10th grade (see Table 1). Eleven families from the original sample did not partici-
pate in the interviews and three additional families were excluded from those that
participated in the interviews because the interviews were incomplete. We used chi-
square tests and r-tests to compare the families included in this study and partici-
pants not included based on adolescents’ age, gender, and science ability; parents’
age, income, and science education; and siblings’ age. All comparisons were not
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Table 1 Adolescent, parent

and sibling demographic Adolescent Parent Sibling
characteristics Age (mean in years) 15.54 42.12 19.06
Gender
Female 38% 92% 51%
Male 62% 8% 49%
Nativity
Born in the U.S 84% 31% 81%
Born outside U.S. * 16% 69% 19%
Education
HS graduation or less - 57% 87%**
Some college or more - 43% 13%
Total (N) 90 90 90

Note *Most adolescents, parents and siblings born outside U.S. were
born in Mexico, except for 4 parents (3 born in El Salvador and 1
in Guatemala). **Of these, 62% were enrolled in high school at the
time

statistically significant (Cohens d=0.07 to 0.18, phi=0.01 to 0.13). One non-signif-
icant effect had a small effect size; adolescents in the study had, on average, a higher
science ability as rated by teachers than adolescents who were dropped (Cohens
d=0.26). The adolescent respondents in our study were mostly born in the U.S.
(84%), had an average age of 15.54 years, and were 62% boys. The older sibling
or cousin respondents (87% siblings) were mostly born in the U.S. (81%), were on
average 19.06 years old, and 51% were girls. Most parent respondents were mothers
(92%), were born outside the U.S. (69%), and had an average age of 42.12 years.
Aside from three parents, the majority of the adolescents, siblings, and parents born
outside the U.S. were born in Mexico. The median household income was $30,000
to $39,000, 57% of parents had a high school degree or less, and two-thirds of ado-
lescents lived in a 2-parent household (66%).

2.2 Interview Procedures

Aligned with the Institutional Review Board (IRB) guidelines for recruitment, fami-
lies were recruited when the adolescents were 9th graders (2012-2013 academic year).
Each family member provided consent or assent at the outset of the study. The families
were interviewed when the adolescent was in 10th grade in their homes or at the uni-
versity based on their choice. This study focused on the adolescent interviews to gain
insight to their unique perspective on the most helpful science support they received
from their parents and older sibling in the study. The script of the interviews was
semi-structured with open-ended questions that allowed for probing to obtain in-depth
responses. The questions from the script captured adolescent’s motivation and inter-
est in science and the support they received from their parents and siblings, and were
based on the existing literature (e.g., Eccles 1993; Hill and Tyson 2009; Simpkins et al.
2015a, 2015b). Data from the interview questions were analyzed but the majority of
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the data were drawn from the following two questions, which were asked separately for
parents and siblings: (a) “What do you think are the two most important things your
(parents do/sibling does) to help you in science?”, and (b) “Do you think your (parents
do/sibling does) the same things or different things to help you in science compared to
other classes or other subjects?” These specific questions elicited responses on what
adolescents perceived to be the most important ways their parents and siblings sup-
ported them in science.

Bilingual research assistants from diverse ethnic backgrounds and education lev-
els (e.g., undergraduates and graduates) attended mandatory training sessions where
they became familiar with the interview script and practiced interview skills, including
probing techniques. In order to obtain detailed responses from participants, interview-
ers used both standard probes (e.g., “why is that?”’) and personalized probes tailored to
participants’ specific experiences. Moreover, weekly meetings were held amongst the
data collection team to debrief and discuss any issues or concerns with the interviews.
Most of the interviews with adolescents were conducted in English, except for one ado-
lescent who was interviewed in Spanish. Interviewers audiotaped and transcribed ver-
batim the interviews. After an initial transcription, secondary checks were conducted,
which consisted of a second transcriber checking the work of the first transcriber. In
order to ensure accuracy and cultural meaning of the one Spanish interview, a six-step
process was conducted (Simpkins et al. 2011).

2.3 Researcher Positionality

As researchers, it is important to acknowledge and discuss how our experiences, per-
spectives, and biases may function during the research process (Goldberg and Allen
2015; Hill et al. 2005). As a first-generation Mexican immigrant raised in California,
the first author was aware of her own and her family’s experience within the American
education system during her analysis of the adolescent interviews. Thus, her unique
cultural insight often guided the interpretation of the findings. The second author, who
was the principal investigator of the overall research project, was involved throughout
the coding and analyses of the interviews. She is a White woman raised in California,
whose family has been in the U.S. for more than three generations. She has previously
conducted research on the role of family involvement on the academic motivation,
performance, and choices of Latinx youth. Additionally, a research team composed of
graduate students and post-doctoral scholars from diverse ethnic backgrounds also par-
ticipated in the analysis process. Discussions with the second author and the research
team as well as the consideration of prior literature allowed the first author to account
for potential biases and obtain a comprehensive and thorough understanding of the
responses from the Latinx adolescents.

2.4 Coding and Analyses
In order to identify patterns in the data, coding analysis was conducted using

Microsoft Excel spreadsheets, in which both deductive and inductive approaches
were applied during multiple stages (Saldafia 2016). In the first stage of coding, a
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subsample of 15 transcripts were read in their entirety by the first author to iden-
tify the questions that would elicit responses pertaining to science support from
parents and siblings and to get a sense of the preliminary patterns in the data. A
preliminary coding framework was established based on the first stage of coding in
which codes were identified using in-vivo (i.e., verbatim words or phrases from tran-
scripts) and descriptive (i.e., words or phrases that summarize a topic) techniques
(Saldafia 2016). Following an inductive approach, codes that reoccurred in the data
were selected and reviewed during consensus between the first and second authors.
Additionally, a deductive approach was applied when each author considered prior
literature on the academic support of parents and siblings to refine the codes.

In the second stage of coding, the preliminary coding framework was used to
code all adolescent interviews. As the interviews were being coded, the coding
framework was further redefined based on the data and discussions between the
first and second authors. Moreover, during meetings with the research team we dis-
cussed issues, such as collapsing/splitting codes, code definitions, and distinguish-
ing between codes. Throughout the coding process, detailed memos were written
that highlighted patterns in the data and documented changes to the coding frame-
work. Categories from the coding framework were developed based on consensus
among the authors and the research team, the analytical memos, and the existing
literature. For example, the category on conversations about the future was refined
based on Hill and Tyson’s (2009) and Ceballo et al.’s (2014) work on academic
socialization. Furthermore, Delgado-Gaitan’s (1992) previous work on Latinx par-
ents’ provision of resources was used to define the categories of material and social
resources. Lastly, after establishing categories within the coding framework, over-
arching themes of the science support from parents and siblings were established
(see Table 2). There were some codes that appeared within the data and reflected
previous literature, such as visiting museums as a common indicator of co-activ-
ity (Simpkins et al. 2015b) that were not included in the final coding framework
because they appeared infrequently (less than 3 times). More information on these
codes is available from the first author.

To capture whether science support from parents and siblings varied based on
parents’ science education, we conducted a cross-case analysis based on adolescents’
responses across three parent science education groups: high science classes, some
science classes, and no science classes. As part of the larger study, parents were
asked how many years they took science classes in high school (0 years to 4 years)
and the specific science subjects they took (e.g., biology, chemistry). Although
the larger study included indicators of parents’ science coursework in college, we
opted to not use their college courses as only five parents majored in science-related
careers and only 23 parents took at least one science class in college. We used the
number of parents’ high school science classes as our measure of science education
given its rich variability and because it covered the same age period as their adoles-
cent. The high science classes group was composed of families with parents who
took three or four science high school classes (n=29). The demographic indicators
for each of these groups is shown in Table 3. Of the parents in the high science
classes group, 38% of the parents were U.S. born and 24% were college graduates.
Parents in the some science classes group included families with parents who.
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Table 3 Adolescent, parent and sibling demographic characteristics between the parents’ science educa-

tion groups

High science classes

Some science classes

No science classes

Adolescent characteristics

Age (mean in years) 15.44 15.61 15.57
Female 24% 35% 53%
Born in the U.S 93% 97% 63%
Parent characteristics

Age 41.44 42.03 41.83
Female 90% 90% 97%
Born in the U.S 38% 52% 3%
Some college or more 72% 58% 0%
Sibling characteristics

Age 19.03 17.84 19.30
Female 55% 48% 50%
Born in the U.S 79% 100% 63%
Some college or more* 14% 16% 10%
Total families (N) 29 31 30

Note *This percentage calculation includes older siblings who were enrolled in high school at the time
(62%)

took one or two high school science classes (n=31). In this group, 52% of the
parents were U.S. born and 25% were college graduates. Lastly, the no science
classes group was composed of families where the parents did not take any sci-
ence classes in high school (n=30). From this group, 3% of the parents were U.S.
born and none were college graduates. For our analysis we focused on looking at
(a) the prevalence of science supports from parents and siblings across groups,
and (b) whether the science support from parents and siblings was manifested dif-
ferently across the groups.

3 Results
3.1 Family Science Support

This first section addresses our first research question about what Latinx ado-
lescents believe are the most important ways their parents and siblings support
them in science. Three themes of family science support emerged: active engage-
ment, academic socialization, and providing resources (see Table 2). Below, we
describe and distinguish between the themes of science support and the catego-
ries within each theme while using interview excerpts and describe any emerging
patterns within and across parent and sibling science support.
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3.1.1 Active Engagement

The first theme encompassed support in which parents or siblings actively engaged
in adolescents’ science class and science learning. The two categories that emerged
in this theme were classwork help and monitoring, which reflect home-based
involvement strategies defined by traditional models of family influences or involve-
ment (Eccles 1993; Eccles and Harold 1996; Epstein 2010). Classwork help, which
was reported by over two-thirds of the adolescents, entailed providing direct sup-
port with science classwork activities (e.g., homework, projects). Some of the ways
in which adolescents received classwork help from their parents and siblings were
through reviewing notes and working together to retrieve information to answer
homework questions. For example, Ximena?, a 15-year-old girl talked about receiv-
ing classwork help from her sister in the following way: “Sometimes she helps me
look stuff up if I don’t know it on the internet and sometimes she just helps me
review my notes.” While adolescents talked about classwork help as simple inter-
actions, such as those Ximena described, other adolescents also talked about more
elaborate classwork help. Specifically, adolescents described that their parents and
siblings taught and explained science to them in a way that helped them understand
the material differently than how they learned it at school. For example, Omar, a
16-year-old boy, mentioned that his parents used their knowledge from their school-
ing in Mexico: “If I don’t understand, then I just go to them, because they went to
school in Mexico. Like, they taught them some different things, and that’ll really
help me out too.” This experience reflects what Flores (2017) found in her study,
in which Mexican American mothers used their knowledge from their schooling in
Mexico to teach their children long division and multiplication in a way that was
different from American schools. For Omar, his parents’ cultural insight from their
schooling in Mexico helped him with understanding the material from his science
classes.

Although adolescents mentioned classwork help from both parents and siblings,
it was more commonly mentioned from siblings than from parents (see Table 2).
When talking about the classwork help they received from siblings, adolescents
mentioned that their siblings provided classwork help based on what they had
learned from having previously taken the same class. As Roberto, a 16-year-old boy,
described, his sister’s knowledge from having taken the chemistry class with the
same teacher as himself helped with understanding the material:

She had the same chemistry teacher that I have when she was in chemistry, so
she knows how to tutor me better to understand more. And she’s been through
the class so she can help me out when I don’t get stuff.

Roberto’s and other adolescents’ accounts from the study emphasize the value of
older siblings’ unique knowledge from their previous experiences in science classes
in providing relevant class-specific support to their younger siblings.

2 All participant names are pseudonyms.
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The other category within the active engagement theme was monitoring,
which, compared to classwork help, reflected a more indirect support of the ado-
lescents’ science learning. This support, which adolescents more commonly men-
tioned from parents than siblings, was characterized by mentions of parents and
siblings checking-in about the students’ progress in their class and their grades.
For example, Edward, a 15-year-old boy, mentioned the following about his sister:
“She’ll check up on my grades. She’ll like print them out.” Additionally, parents
and siblings monitored adolescents’ completion of their homework by reminding
them to complete their homework, checking that their homework was completed,
and enacting rules like having a designated time for completing homework. In the
following excerpt, Daniela, a 15-year-old girl, talked about her parents ensuring
that she completed her homework:

They just tell me like make sure you have your homework done, that’s pretty
much it. I know they just want me to get my work done and do well, so I just
want to do it so I will be happy and they will be happy.

Although Daniela’s parents did not necessarily provide direct support with her
science homework, their monitoring motivated Daniela to complete her work.
Daniela’s account highlights the importance of monitoring in Latinx families
and conveys the role that familism values, such as making one’s parents proud,
can have in the academic endeavors of Latinx adolescents (Azmitia et al. 1996;
Ceballo et al. 2014; Mena 2011; Sanchez et al. 2006; Valenzuela and Dornbusch
1994).

3.1.2 Academic Socialization

The second theme that emerged from adolescents’ responses reflects Hill and
Tyson’s (2009) conceptualization of academic socialization. Following previ-
ous work conducted on the academic socialization of Latinx families, the findings
from this theme indicated the various ways in which Latinx parents and siblings
emphasized the value of science education (Auerbach 2007; Carranza et al. 2009;
Rivas-Drake and Marchand 2016). Particularly, the three categories of this theme
were encouragement, conversations about the future, and advice. The category that
adolescents mentioned the most within this theme was encouragement, which were
messages that parents and siblings used to motivate adolescents to perform well
in science. More adolescents talked about encouragement as a support from par-
ents compared to siblings (see Table 2). Humberto, a 15-year-old boy, talked about
encouragement from their parents in the following way: “[They] reward me for
like how hard I work and like keep telling me positive things to keep me going.”
In another example, Elena, a 15-year-old girl, described how their older brother
encouraged her in science:

He congratulates me on something well I did, or encourages me to do better
because he says that I'm smart, so he tells me how to do good, you know? I'll
make it through and what not.
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Humberto’s and Elena’s accounts show how parents and siblings used encouraging
messages, such as praise and positive messages, to motivate adolescents to work
hard and put effort in their science work. Ultimately, through these encouraging
messages parents and siblings emphasized the value of adolescents’ science educa-
tion (Auerbach 2006; Ceballo et al. 2004; Mena 2011).

For conversations about the future, parents and siblings talked with adolescents
about their college and career aspirations. About the same number of adolescents
mentioned conversations about the future with their parents and with their siblings
(see Table 2). An example of this support can be seen through the following inter-
view excerpt where Edward suggested that his interest in pursuing a science career
arose from the conversations he had with their parents: “[My parents] talking to me
about science jobs and what I want to do in college and that’s pretty much set the
path for me.” In another example, Cristian, a 15-year-old boy, recounted conversa-
tions with his brother about his career prospects: “He tells me...I should probably
do well in science in general and I will be able to have a good job if I don’t make it
as a singer.” These examples demonstrate how parents and siblings used their con-
versations with adolescents about their college and career prospects to emphasize
the value of pursuing a science career. Moreover, as seen through Edward’s account,
these conversations contributed to building an interest in science.

For the category of advice, parents and siblings talked with adolescents about
strategies to perform well and succeed academically in science, such as paying
attention, asking questions, and studying. Adolescents talked about receiving advice
equally from parents and siblings (see Table 2). In the following excerpt, Cesar, a
16-year-old boy, described how his parents provided advice:

They always are telling me to study and work hard and understand my work
and make sure I know what I am learning and learning what I am supposed to
be learning and learn. Not just say ‘oh’ pretend I am learning but learning so
that I can use it in my daily life and use to help others.

Siblings particularly provided advice based on their knowledge from their previ-
ous experience in the same high school that the adolescents were enrolled in. For
example, Melanie, a 16-year-old girl mentioned the following about his sister’s
advice:

Since she went to the same school, she kind of knows the same criteria that
I’'m dealing with so she kind of just gives me like a heads up. So, like feedback
and what I should do and what I should not do.

Similar to classwork help, older siblings’ knowledge from their previous schooling
experiences was instrumental in providing relevant specific advice to their younger
siblings.

3.1.3 Providing Resources

For this theme, parents and siblings leveraged their own resources and social net-
works to provide adolescents with material and social resources. For material
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resources, adolescents talked about their parents or siblings buying them supplies
for science class, with more adolescents mentioning this support from parents
than siblings (see Table 2). For example, Alex, a 16-year-old boy, explained that
his mother helped him in the following way: “She gets me the supplies I need to
be able to complete that work.” This category aligns with the definition of provi-
sion of materials outlined in the Eccles’ (1993) parent socialization model as well
as previous literature on the educational resources Mexican American families pro-
vide their children (Altschul 2011; Delgado-Gaitan 1992). Additionally, adolescents
mentioned the unique material resources that older siblings provided based on their
previous schooling experiences. For example, adolescents, like Joseph, a 15-year-
old boy, mentioned that his siblings provided notes from similar science classes they
had taken: “She shows me like previous notes she took from stuff she took when she
was taking the course I'm taking.” Joseph’s experience and that of other adolescents
who mentioned getting notes from their siblings exemplifies the helpful resources
that older siblings can provide to their younger sibling when having previously taken
similar science classes.

For social resources, parents and siblings connected adolescents with other peo-
ple, such as teachers, counselors, friends, or other family members, who could pro-
vide more direct science support. Like material resources, more adolescents men-
tioned this support from parents than siblings (see Table 2). In the following excerpt,
Ana, a 16-year-old girl, talked about her parents’ suggestions to get help from other
sources: “They tell me to ask my sisters for help. They just like tell me to go on the
internet or ask someone else for help.” Another example of social resources can be
seen through Michael’s experience, a 15-year-old boy whose older sibling arranged
tutoring sessions with his friends:

He has a few friends that are really advanced in their classes, so if I am strug-
gling a lot he’ll ask one of his friends maybe to tutor me after school or just
help me out on a certain problem because he doesn’t take as advanced classes
as them.

In this example, Michael’s brother did not necessarily provide direct science sup-
port, such as classwork help, but instead utilized his social network of friends who
took advanced science classes to support Michael. Although social resources are
not consistently included within traditional models of family influences on youth’s
academic outcomes, a previous study conducted by Delgado-Gaitan (1992) found
that Mexican American immigrant families relied on their social networks within
their extended family and community to support their children’s education. Thus,
as shown in our findings, leveraging of social resources can be especially valuable
when families are not able to provide other types of more direct support, such as
classwork help.

3.1.4 No Support
When asked about the two most important ways that their parents and siblings sup-

ported them in science, 25 out of the 90 adolescents (28%) mentioned that they did
not receive support from their parents, sibling, or both. More adolescents talked
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Table 4 Frequency of types of science support in full sample and parents’ science education groups

Full sample High science Some science No
classes classes science
Classes
Active engagement
Classwork help 68% 59% 74% 67%
Monitoring 47% 55% 35% 47%
Academic socialization
Encouragement 22% 17% 32% 17%
Conversations about the Future 9% 17% 6% 3%
Advice 11% 14% 16% 17%
Providing resources
Material resources 21% 10% 23% 33%
Social resources 12% 3% 16% 17%
No support 28% 21% 26% 30%
Total families (N) 90 29 31 30

about not getting support from siblings (n=20) than from parents (n=13), eight of
which mentioned not receiving support from either. When talking about the reasons
why they did not receive support in science from their parents and siblings, adoles-
cents most commonly mentioned that their parents or siblings were not able support
them. Specifically, adolescents talked about their parents not knowing the material
or not remembering the material from when they went to high school. Additionally,
when talking about their siblings not being able to support them, adolescents talked
about their siblings taking different science classes. For example, Diego, a 15-year-
old boy mentioned taking more advanced science classes than their sibling: “The
science class I'm in, chemistry, she’s not in, like, that advanced kind of science. She
was in, like, earth science and biology.” Other reasons that adolescents mentioned
for their parents or siblings not supporting them in science were not needing help
from them because of their ability to work independently or their parents and sib-
lings not having time to help because of other responsibilities, such as work.

3.2 Science Support by Parents’ Science Education

Findings from the first research question suggest that parents and siblings engaged in
a variety of ways to support Latinx adolescents in science. For the second research
question, we considered whether their science support varied based on parents’ sci-
ence education (see Tables 3 and 4). The high science classes group included fami-
lies with parents who took three or four science classes in high school, whereas par-
ents in the some science classes group, took one or two high school science classes.
In the no science classes group, parents took no high school science classes. Below,
we outline some of the main differences we found between the three parents’ science
education groups for each of the themes of science support we previously described.
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3.2.1 Active Engagement

Across the three parent science education groups, classwork help was the most com-
monly reported category of science support (see Table 4). This support was men-
tioned the most in the some science classes group (74%) and then the no science
classes groups (67%) and high science classes (59%) groups. Moreover, the percent-
age of families where only siblings provided classwork help varied across groups.
Specifically, in the high science classes group, 38% of adolescents reported receiv-
ing classwork help from both parents and siblings and 10% from only their siblings,
whereas 32% of adolescents in the some science classes and 37% in the no science
classes groups mentioned classwork help only from their siblings. Monitoring was
the second most commonly reported category of science support across the three
parent science education groups. This support was mentioned the most in the high
science classes group (55%) compared to the other two groups, with the difference
being larger with the some science classes group (35%).

3.2.2 Academic Socialization

The percentage of adolescents in the some science classes group (32%) who men-
tioned encouragement was almost twice as much as the percentage who mentioned
it in the high science classes and no science classes groups (both 17%; see Table 4).
Additionally, conversations about the future were mentioned about three times
as often for the adolescents in the high science classes group (17%) compared to
adolescents in the some science classes (6%) and no science classes (3%) groups.
Advice was mentioned by 14% of adolescents in the high science classes group,
16% in the some science classes group, and 17% in the no science classes group.

3.2.3 Providing Resources

Adolescents mentioned material resources about three times as often in the no sci-
ence classes group (33%) compared to the high science classes group (10%; see
Table 4). In the some science classes group, 23% of adolescents mentioned mate-
rial resources. Additionally, the percentage of adolescents who mentioned social
resources was almost five times as much in the no science classes (16%) and some
science classes groups (17%) compared to the high science classes group (3%).

3.2.4 No Support

When comparing the adolescents who reported not receiving support from their par-
ents or siblings across the parent science education groups, there are some note-
worthy aspects to highlight. Adolescents in the no science classes group (23%)
mentioned not receiving support from parents almost four times as much as the ado-
lescents in the high science classes group (3%). In the some science classes group,
16% of adolescents mentioned not receiving support from parents. On the other
hand, the percentage of adolescents not receiving support from siblings was similar
across groups with eight adolescents mentioning it for the low science classes group
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(27%) and seven adolescents mentioning this for the some science classes (23%)
and high science classes (24%) groups. This similarity across groups of adolescents
reporting not getting support from siblings may be due to our science education
measure being based on parents’ education and not on siblings’ education.

4 Discussion

Framed by models on family involvement in youth’s education (Epstein 2010), fam-
ily influence on youth’s achievement-related domains (Eccles 1993, 2005), and
family systems theory (Cox and Paley 1997), this study aimed to fill the gap in the
literature by exploring the role of parents’ and older siblings’ support for Latinx
adolescents’ science education. The goals for this study were to (a) identify what
Latinx adolescents believe are the most important types of science support they
received from their parents and siblings, and (b) explore how the family science
support varied depending on parents’ science education. Through the analysis of
semi-structured qualitative interviews from the adolescents’ perspective, we found
that parents and siblings supported Latinx adolescents in science through a variety
of ways: active engagement, academic socialization, and providing resources. We
also found that some support from parents and siblings varied depending on parents’
level of science education.

Two of the three central themes, namely active engagement and academic sociali-
zation, align with traditional models of family influences whereas the third theme
of providing resources expands the traditional supports highlighted in these mod-
els. The two specific types of active engagement, namely classwork help and moni-
toring, align with the traditional conceptualization of home-based involvement and
have been well-documented in theoretical frameworks and the existing literature on
Latinx families’ support of youth’s overall academic success (Altschul 2011; Azmi-
tia et al. 1996; Eccles 1993; Epstein 2010; Hill and Tyson 2009; Mena 2011). Addi-
tionally, our study reflects previous findings on the various academic socialization
strategies, such as encouragement and conversations about the future, that Latinx
parents use to emphasize the value of education (Carranza et al. 2009; Ceballo et al.
2014; Hill and Tyson 2009; Rivas-Drake and Marchand 2016). Our work suggests
that parents and siblings utilize these strategies to support adolescents in science.
The third theme, providing resources, involves Latinx parents and siblings using
their social networks to support adolescents in science, which expands the tradi-
tional definitions of family influences which often do not highlight social resources
such as networks. Leveraging social networks was particularly helpful when par-
ents and siblings were not able to provide more traditional forms of support, such as
classwork help. This finding highlights the importance of social networks for Latinx
families in supporting their children’s general educational needs (Delgado-Gaitan
1992; Soto-Lara and Simpkins 2020).

Following previous literature, we found some evidence in our study that Latinx
parents’ sociocultural knowledge and experiences informed the science support they
provided for their children (Auerbach 2007; Delgado-Gaitan 1994; Flores 2017). For
example, an adolescent talked about their parents providing classwork help based on
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how they learned science in Mexico. This adolescent’s experience reflects what Flo-
res (2017) found in her study, where Mexican immigrant mothers showed their chil-
dren to apply multiplication and long division based on what they learned in their
home country. However, overall, adolescents only rarely mentioned their parents’ or
siblings’ sociocultural knowledge and experiences when talking about the science
support they received. Although this aspect of parent support was not highly preva-
lent in our study, this does not necessarily indicate that parents’ cultural experiences
and knowledge were not relevant for the families in our study. Our analysis was
based on adolescents’ perspectives on the most important ways they were supported
in science and did not capture the perspective of the support providers. Future stud-
ies need to also consider the perspectives of parents and siblings to understand the
reasons behind and the experiences that shape the support they provide.

Throughout the themes of science support, we found that Latinx adolescents
highlighted the relevance of their older siblings having taken similar science
classes. Based on adolescents’ accounts, their older siblings used their knowledge
and resources from the science classes they took to provide classwork help, advice,
and material resources (e.g., sharing class notes). These findings extend the previ-
ous literature on the academic support of Latinx siblings to demonstrate how older
siblings use the knowledge they acquired from their previous schooling experiences
to provide their younger siblings with relevant class-specific support in their sci-
ence classes (Carolan-Silva and Reyes 2013; Sanchez et al. 2006). In alignment with
these findings, adolescents more commonly mentioned receiving classwork help
from their older siblings compared to parents. Classwork help has been tradition-
ally defined as a support from parents and some scholars suggest that the need for
classwork help from parents decreases as youth reach adolescence (Hill and Tyson
2009; O’Sullivan et al. 2014). However, our findings suggest that Latinx adolescents
continue to receive classwork help in science from both their parents and siblings,
with siblings rather than parents being the likely source of this support. Thus, it may
be that as youth reach high school, support for classwork help may be shifting to
older siblings.

For our second research question, we found that parents’ and siblings’ science
support for Latinx adolescents varied depending on parents’ high school science
coursework. Particularly, the findings suggest that Latinx adolescents relied more on
classwork help from only their siblings in families where parents took less than three
high school science classes, whereas adolescents tended to receive classwork help
from both their parents and siblings in families where parents took more science
classes. These findings align with family systems theory and extend from the litera-
ture on Latinx family influences by indicating that older siblings’ support with sci-
ence classwork may be especially relevant for families in which parents have more
limited science education (Azmitia et al. 1996; Cox and Paley 1997; Sanchez et al.
2006). Thus, older siblings’ knowledge and experience from their science classes
may play a more prominent role in families where parents did not acquire such sci-
ence resources through their own educational experiences.

Another difference between the science education groups is that conversations
about the future were more prominent in families where parents had a higher level
of high school science education. Parents with advanced courses, college degrees, or
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occupations in science can draw on the range of their own science resources, includ-
ing their knowledge, familiarity, and experiences, to advise their children about pos-
sible science majors, careers, and pathways (Archer et al. 2012; Dabney et al. 2013;
Eccles 2005). In other words, parents can leverage their own science resources to
promote their children’s science beliefs, resources, and pathways, particularly their
value of science and knowledge about science qualifications. Such patterns are likely
to emerge in other areas, such as the humanities, and among other groups, such as
other racial/ethnic groups. As such, it might be worthwhile to consider how schools
or communities can capitalize on parents’ varied funds of knowledge to support ado-
lescents’ varied educational pursuits.

Although conversations about the future were not prevalent for families where
parents did not take any high school science classes, adolescents in these families
mentioned often receiving several other types of science support, including monitor-
ing, classwork help, encouragement, and material and social resources. In fact, ado-
lescents in families where parents had limited high school science education were
more likely to mention parents and siblings providing material and social resources
than in families where parents had more advanced science education. Specifically,
parents and siblings leveraged their social network to support adolescents when
they were not able to provide other forms of support that were directly related to
the science class content. Leveraging social networks may be especially helpful for
families where parents have more limited high school science coursework. Over-
all, our findings suggest that Latinx families are resourceful and actively find ways
to support adolescents, even when they were not able to directly provide support
themselves.

It is also important to note that almost one third of the adolescents mentioned
not receiving science support from their parents, siblings, or both. Some adolescents
mentioned that they wanted help or support but due to various challenges, such as
their parents’ or siblings’ working hours, were not able to receive it. Thus, these
adolescents may seek science support from other social agents in their school or
community networks, such as teachers and peers (Simpkins et al. 2019). Another
reason that adolescents mentioned for not receiving support was that they felt they
did not need help and preferred working by themselves, which may reflect adoles-
cents’ increasing autonomy. As suggested in previous literature, as youth reach ado-
lescence, they may seek independence from their parents in their schoolwork (Hill
and Tyson 20009).

4.1 Limitations and Future Directions

Though we found several noteworthy findings in our study, our results are not neces-
sarily representative of the diversity of experiences within the Latinx community.
For example, although the families in our study and the families who opted out were
indistinguishable on nearly all the characteristics we tested, we cannot rule out that
the latter families may have had different experiences than the perspectives reflected
in our study. Moreover, the sample in our study was overwhelmingly of Mexican-
origin and of low-income background, which may not represent the experiences of
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Latinx families from other nationalities and socioeconomic backgrounds. Future
studies should examine parent and sibling science support in a larger and more het-
erogenous sample of Latinx families.

Another limitation of this study is that we did not consider the role of relevant
sociocultural factors, such as generational immigrant status and gender. Previous
literature suggests there are differences in the experiences of first-generation immi-
grant students, including those who are Latinx, within the American education sys-
tem compared to that of second and third generation students, with first-generation
students performing better academically (Portes and Rumbaut 2014; Suarez-Orozco
et al. 2009; Valenzuela 1999). Therefore, future studies should consider how family
science support may depend on the immigrant experience of Latinx adolescents and
their families. Furthermore, given that Latinas are overwhelmingly more underrep-
resented in STEM fields than Latinos and that there is evidence indicating that par-
ents socialize Latina girls in general academics differently than how they do so with
Latino boys, gender is another relevant sociocultural factor to consider for future
studies (Lopez 2003; National Science Foundation 2019; Valenzuela 1999).

4.2 Conclusion

The current study contributes to the growing literature simultaneously considering
the academic support from parents and siblings and highlights the complementary
support from siblings in Latinx families where parents had more limited high school
science courses. Findings from this study can inform scholars, school administrators
and teachers on the various ways that families support Latinx adolescents in science.
Moreover, this study provides insight into the valuable role that Latinx older siblings
can play in the science education of their younger siblings. In order to strengthen
school and community partnerships with Latinx families, it will be important to
acknowledge and value the various ways they are currently supporting their adoles-
cents, including those that fall outside the traditional forms of academic support. To
encourage the science participation of Latinx youth, school and community organi-
zations can organize events, such as family science nights, that support the participa-
tion of both parents and siblings and are welcoming to the unique cultural insight of
Latinx families. Lastly, schools may consider designing and implementing curricu-
lum that can leverage students’ assets at home and facilitate their social interactions
with family members, including siblings.
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