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Overview
Family Involvement in Science (FIS-- pronounced fizz; Irby, Lara-Alecio, & Tong, 2010) has as its intent to improve family
engagement with their children in the area of we have named as literacy-infused science. This is achieved through
Bronfenbrenner’s (1979) foundational work in his ecological model that seeks to interconnect the home, school, and
classroom learning environments of children in early grades (K-3), and we have extended that up to grade 6.
Additionally, it is a child-centered and family-supporting approach that builds and promotes the strengths that
families already have, and it assumes that families are strengthened and that development is enhanced through
helping relationships and partnerships which include a connection to the community.

FIS is designed to develop critical components that integrate home, school, and classroom learning environments
(Home- via family engagement; School- via PD with preservice and in-service teachers and principals; family
engagement activities with the reading (literacy), science, and English language proficiency standards of Texas). We
include science as the center of literacy, because science is all around in everyone’s day, regardless of the economic
level or the spoken language. Science – every day—is the connector of every culture. The at-home science activities
will take the name of FIS (Irby, Lara-Alecio, & Tong, 2010). Family  includes not only a parent or parent(s), it can
include caregivers, aunts, uncles, grandparents, cousins, siblings, or extend family members. Ferlazzo (2011)
indicated that engagement was more aligned to what educators should be aiming for in schools. He indicated,
"involvement implies doing to; in contrast, engagement implies doing with" (para. 4). We use both terms. While we do
want the families to engage with their children at home in the science activities, and we advocate that before they
can be engaged, they must be invited to be involved. In FIS, they share with their children specific activities that we
prepare with guidance, so in this manner, this is Involvement, but as the parents work with their children on the
activities, they become engaged. So, we believe in this sense, FIS is Family Involvement in Science that leads to full
engagement with their children.

Observations of FIS
We could find no published attempts to use technology to observe a dyadic activity as families engage in such science
activities together at home. Providence Talks is a project that intervenes early and is testing a word pedometer
developed by the Lena Foundation to infuse words to support less affluent children prior to their coming to
kindergarten. This technology develops a comprehensive picture of a child’s daily auditory environment, including
adult word count and the number of conversational interactions the child engages in during the course of the day.
Through FIS we will be able to check similar academic vocabulary and comprehension for the number of strategically
standards-aligned family engagement science activities. These interactions and engagements will be gauged by a
researcher-developed rubric via observations taken by a robot and iPad within the home and recorded two 20-
minute time periods weekly. Practice science engagement apps for the iPad will be developed and tested to be used
for 4 days per week in the home. So with FIS, our research team has engaged in a practice that according to literature,
has never been done before—we have gone into the home via technology to observe the family/parent engagement/
involvement with children as they work together on FIS. All work has had the intent in an informal learning
environment to aid the children in improving their literacy skills of vocabulary (general and science), big ideas in
science, and their reading comprehension skills.

Professional Development Relationship
In order to develop FIS, we have worked with Professional Development
(PD) with three groups: (a) preservice teachers, (b) in-service teachers,
and (c) administrators (all of K-3 grade levels), see Figure 1. Additionally,
we will engage undergraduate technology management students to
develop the apps. The PD for preservice teachers has included how to
engage families and community partners for the improvement of
achievement for English learners, how to develop literacy-infused
science for English learners, and how to develop FIS components of FIS
(how to improve literacy, academic language of science, big ideas of
science, and reading comprehension). The PD for in-service teachers of
English learners has included how to engage families and community
partners for the improvement of achievement for English learners, how
to develop literacy-infused science for English learners, and how to train
family members to work at home with their children on FIS ). The PD for
administrators of campuses that serve English learners has included how
to promote critical dialogues with their teachers and parents to improve
culture in their schools, how to provide better support for teachers who
are working to engage families in FIS, and how to develop literacy-
infused science for English learners. Rearchers have demonstrated that
parent and/or family involvement skews heavily towards reading and
mathematics; however, many parent involvement studies do not
specifically address science (Rodriguez, Collins-Parks, & Garza, 2013).

Figure 1
FIS Professional Development



Dear Family Letter introduces the

science topic and related academic

vocabulary  starts with a short letter

directed to the student's family, 

Figure 3; 

Science academic vocabulary is

introduced with a syllable breakdown

to help in decoding and a student-

friendly definition;

Family Science Activity provides an

opportunity to families to explore the

concept with no-cost/low-cost items

typically found in homes

Reading Passage provides related

science text for families to

read, discuss, and interact with, see

Figure 4; 

Extension science activities and

related science literature are

provided on the back cover, see

Figure 5.

FIS Components

Science engagement among families contributes to fostering a science
identity, improving scientific reasoning, cultivating scientific practices,
increasing interest in science, and strengthening conceptual
understandings of phenomenae (Bricker & Bell, 2014; Zimmerman,
2012; Crowley, Callanan, Tenenbaum, & Allen, 2001; Crowley & Jacobs,
2002; Gonzalez, Moll, & Amanti, 2006; Vedder-Weiss, 2017; NRC, 2009;
Pattison, 2014; Fender & Crowley, 2007). Further, student confidence
and achievement increase exponentially as the level of family
engagement in a child’s experiences with science increases (Barnard,
2004; Callanan et al., 1995; Cotton & Wikelund, 2001; Crowley et al.,
2001; Hill & Tyson, 2009). Specifically, we have been engaged in Literacy-
Infused Science Using Technology Innovation Opportunities, a 5 year,
$12 million federally-funded program investigating effective science
instruction in Texas with districts with minimum 50.1% economically
challenged (EC) students, 66% rural campuses. Our LISTO Mission has
been to improve students’ science and reading/writing literacy
achievement by working with teachers, administrators, and families.
Figure 2 demonstrates how FIS is used in the homes.

FIS booklets  include strategic opportunities for families to "Do Science" together. These opportunities are aligned,
inquiry-based, include embedded literacy, allow for flexible participation, designed to take 10-15 minutes, and utilize
no-cost/low-cost materials.   FIS booklets include the following components, and are available in both English and
Spanish:

Figure 2
FIS Implemented With Go-Vision Goggles

Figure 3
FIS Booklet: Dear Family, Vocabulary, and Family Science Activity

Figure 4
FIS Booklet:Reading Passage

Figure 5
FIS Booklet: Extensions



Conceptual Framework for the Approach 

Estimates place the EL population at over 5 million in the United States in 2017, which was 10.1% of all students
nationwide, grades pre-K through 12 (National Center for Education Statistics (NCES, 2020). In the State of Texas in
2019-2020 school year, there were 1,061,614 ELs, or 19.5% of the school population.  By the time ELs reach eighth
grade, the National Assessment of Educational Progress (NAEP 2009) shows that only 3% achieved at or above
proficient level, in comparison to a 35% of native English speaking students (NCES, 2010), and in general, the NAEP
average reading score for ELs in 2013 was not significantly different from 2015 (The Nations Report Card, 2015).
Furthermore, researchers also have indicated that by the time children who are economically disadvantaged who
enter kindergarten, do so with an average vocabulary level of 5,000 words; while children from middle and upper-
middle socio-economic families enter school with a vocabulary of 21,000 words on average (Snowman, McCown, &
Biehler, 2009). According to Providence Talks (2014), children need to hear about 21,000 words daily for their
vocabularies to develop at an appropriate pace; children growing up in less affluent homes hear significantly fewer
words each day than their peers in middle and high-income households. Children in homes where English is not
spoken often lack exposure to critical oral language skills such as English vocabulary, grammar, pragmatics, and
discourse. Without these skills being modeled and reinforced in the home, these students enter school already
significantly behind their peers (Biemiller, 1998). These statistics and information point to the importance of
programmatic interventions at the home learning environment in ways that are meaningfully and relevant
interconnected with the school and classroom environments.

Researchers have indicated leveraging academic improvement for successful early childhood learning environments
includes the integration of the home with classroom environments (Downey, 2008; Haertel, Walberg, & Haertel,
1981; Masten et al., 2008; Henderson et al., 2007; Rivera, 2008, 2014; Waxman & Huang, 1996). Though Epstein
(1987) suggested data had not been particularly forthcoming in the 1980s on the impact of parent/family
involvement, a meta-analysis of the literature on parent engagement was conducted by Jeynes in 2005 and the
findings pointed to the impact of engaging parents and/or families in their children’s education. Jeynes found that
there are four types of program characteristics that have a statistically significant positive effect (Effect Sizes) on
children’s academic achievement. They include: (a) shared reading (.51), (b) teacher-parent partnership (.35), (c)
checking homework (.27) and (d) teacher-parent communication (.28). For example, the effect size of programs that
encourage parent/child to share reading at home is .51 of a standard deviation, which equates to about .60-.65 of a
grade point. When parents participate in academic activities with their children, this engagement demonstrates an
equivalent of 4 to 5 months improvement in reading or math performance (Jeynes, 2005). Specifically, parental
behaviors that support high achievement of low-income Hispanic/Latino students were found to be the following (a)
high expectations, (b) sets high expectations in the completion of school, (c) connects education with success, (d)
expresses desire and acts to further their own education, (e) saves money for children's education, and (f) acts as a
role model in acquiring an education (Lara-Alecio, Irby, & Ebener, 1997). Furthermore, with economically
disadvantaged parents of three ethnic groups (European American, African American, and Hispanic/Latino), it is
important to engage such parents in dialogue with a free flow of ideas, and those parents should be engaged not
only with their children’s home supportive education but also in systemic school reform. Engaging families breed
positive feelings toward teachers and school and thus is supportive of the children (Parker, Lara-Alecio, Ochoa,
Bigger, Hasbrouck, & Parker, 1996). Three of the PIs in this paper, have had a successful National Science
Foundation grant (Project MSSELL, DRL-0822343) at the elementary level that included a family involvement
component which was called FIS, and they had an Institute of Education Sciences grant that also had a family
involvement component at the Kindergarten level (Project ELLA, R305P030032). Both studies were evaluated and
now are included in the What Works Clearinghouse.

The Department of Education's 2006-2007 “Parent and Family Involvement in Education” survey found that just
55% of parents were “very satisfied with the way school staff interacts with parents” (Herrold & O’Donnell, 2008).
Though there have been some successful programs reported with technology included such as The Committee for
Hispanic Children and Families @ PS/MS 279 in New York, there was no program that we could find that included our
types of FIS approach of PD that promotes the infusion and use of technology for apps, websites, webinars, and in-home
observations in family engagement (FIS). The novelty of the approach with family engagement is that this, with the
assistance of technology, is the first time to be able to go into the home and observe virtually the parent/family
engagement dyads at appointed times only using the take-home materials developed. This approach included go-
vision recording glasses. Here, we were able to monitor time, the vocabulary used, the language of communication,
the amount of time oral language which was used by the family member and the child, the academic vocabulary
usage, and the number of low and high-frequency words used in the specific language of communication. An
observation protocol has been developed to take those data, see Figure 7.

Figure 6
FIS Kit Components



Figure 7
Family Involvement in Science Observation Protocol

Improved Outcomes
FIS can substantially improve on the outcomes achieved by traditional PD practices by working with families of ELs
and economically challenged students which results in better student outcomes. Because the majority of the
activities will be delivered through Apps, webpage, and webinars, FIS will allow engagement in its content without
excessive cost for travel, additional teacher pay, consultants, or excessive printed materials. Teacher participation in
FIS should positively impact families’ involvement and ultimately the academic language of the students, science
understanding of the students, and literacy skills (academic vocabulary, oral language, reading fluency, and
comprehension) of the students. An unanticipated effect we expect is that the families will become a type of citizen
scientist having worked with their children on Family Involvement in Science (FIS) at home weekly for 16 weeks in
Kindergarten and 25 weeks in first, second, and third grades (over a 4-year time period). We anticipate that family
engagement will also impact the rural ELs’ and economically challenged students’ and their families’ proclivity for
college and careers.  We conducted a survey with participating family members during the 2019-2020 school year
to learn more about the family perspective of FIS as related to ease of use and impacts of participating in FIS, see 
Table 1. Overwhelmingly, families reported positive perceptions of the FIS activities and shared that participating in
FIS increased science conversations in the home, and improved student attitudes towards science.

Table 1
FIS Family Survey Results

Note.  Survey responses for questions included in Spring 2020 surveys were limited due to COVID-19. 

Further, when asked to share about their experience with the FIS booklet and how FIS activities changed science
attitudes, participating family members shared the following: 

“It shows how the experiences are connected to real life.”
"Cosas no saben nuestros padres pero nosotros los ayudamos con lo que sabemos” (Things our parents don’t know but   
  we help them with what we know).
 “Mucho la familia esta aprendiendo ciencia y el tiempo” (A lot, the family is learning science and the weather).
 “Si nos gusta hacer los proyectos porque lo hace toda la familia" (We do like working through the projects because all the

         family participates).
“It encouraged my daughter to appreciate science and have fun learning.”
“It was very easy to use and easy to understand.”
“It was interactive and very engaging and many people will be more willing to participate in it instead of just doing a

        worksheet.”
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