We are IntechOpen,
the world’s leading publisher of

Open Access books
Built by scientists, for scientists

6,900 186,000 200M

ailable International authors and editors Downloads

among the

154 TOP 1% 12.2%

Countries deliv most cited s Contributors from top 500 universities

Sa
S

BOOK
CITATION
INDEX

Selection of our books indexed in the Book Citation Index
in Web of Science™ Core Collection (BKCI)

Interested in publishing with us?
Contact book.department@intechopen.com

Numbers displayed above are based on latest data collected.
For more information visit www.intechopen.com

Y



Chapter

Technology-Enhanced Parent
Involvement in Science Education

Keisha Varma

Abstract

Parent involvement is a critical facet of academic success. Empirical studies
and meta analyses highlight that it can increase students’ motivation, self-efficacy,
and academic performance. Even though they recognize the importance of being
involved, minority and immigrant parents are likely to have lower levels of parent
involvement than white parents. This could be a contributing factor to the academic
gaps that exist between white students and minority and immigrant students.
Technology can provide new ways to increase parent involvement and can address
equity issues by providing more innovative and flexible opportunities for parents
to be involved in their students’ academic experiences. This chapter summarizes
ideas from (ESPRIT) Fostering Equitable Science through Parent Involvement
and Technology, a National Science Foundation funded project that utilizes a
technology-rich social learning environment (SLE) to engage middle school science
teachers and student-parent pairs in culturally responsive, science-related activities.
A new model of parent involvement is presented, followed by a discussion of the
roles parents play as they participate in the SLE activities with their children.

Keywords: social learning environment, parent involvement, parent roles,
computer supported collaborative learning, science education, technology

1. Introduction

When students know that their parents are invested in their education experi-
ences, they understand the importance of education and the expectations their par-
ents have for them [1]. When parents are engaged in students’ academic experiences
they are more likely to know what is being taught in students’ classes and can to find
ways to support their learning at home. As the significance of parent involvement
becomes more evident school leaders, teachers, and policy makers are exploring
ways to expand parent involvement. There is a motivation to move beyond tradi-
tional approaches such as parent-teacher conferences to more dynamic, engaging
approaches where parents’ knowledge is valued and leveraged to create culturally
responsive education experiences. Even though the structure of formal K-12 schools
creates more opportunities for parents to participate in young elementary students’
education experiences, middle school students still show great benefit when their
parents participate in school-based events and academic experiences [2].

If parents can engage in academic tasks with their students, it extends students’
instruction experiences. Students have more opportunities to discuss content,
relate it to real world contexts and make meaningful connections to their lived
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experiences. These experiences could improve students’ science, technology, engi-
neering, and math (STEM) knowledge and lead to increased learning outcomes.

This chapter summarizes some of the work being done on the Fostering
Equitable Science through Parental Involvement and Technology (ESPRIT) Project
that focuses on the ways that parents participate in activities designed to increase
their involvement in middle school students’ science education experiences. In the
ESPRIT project work, ethnic and racial minority and immigrant parents are invited
to create video responses to questions and activities assigned by their middle school
students’ science teachers.

ESPRIT leverages a technology-enhanced social learning environment (SLE)
called Flipgrid™ (flipgrid.com) to engage science teachers and student-parent pairs
in discussions and activities designed to create connected learning experiences [3]
that prompt middle school students to connect their personal interests and cultural
knowledge with their academic science learning experiences. The Flipgrid social
learning environment is available via an app that works on laptops, tablets, and
smart phones. In a typical sequence of events, teachers create a video or text based
question or assign a brief activity within the SLE and share the question via a secure
link sent to students and parents. Then parents and students create a video-based
response between 90 seconds and 5 minutes long. Teachers can show the video
responses during class, respond to them individually, or ask students to engage in an
online discussion by responding to each other’ videos. This project is well-situated
to examine the rich affordances of computer supported collaborative learning
experiences as we focus on how teachers, students, and parents form a dynamic
knowledge building community via interactions with the SLE activities [4].

A major facet of the ESPRIT project research is to understand the ways in which
participating in the SLE activities increases parent involvement. This chapter
presents a new model intended to expand the notion parent involvement to focus
on behaviors and activities that shift and adjust as teachers, students, and parents
participate in a range of constructive, collaborative activities. The chapter also
highlights roles that parents take on as they participate in an online social learning
environment. These ideas are relevant for researchers, teachers, and curriculum
designers interested in new ways to support parent involvement and incorporate
technology into science education experiences.

2. Conceptualizations of parent involvement in education

Parent involvement is broadly defined as the behaviors that parents engage in
with their children at home and the activities they participate in in school contexts.
In their conceptualization of parent involvement, the authors in [5] describe par-
ent involvement as having three dimensions related to behavioral, affective, and
cognitive behaviors. They further specify that in order for children to experience
the positive benefits of parent involvement, they must actively process information
related to the involvement behaviors and incorporate it into their attitudes, motiva-
tions, and school-based schemas.

Recent research aimed at understanding home-school relationships asks that
we reconceptualize parent involvement as parent engagement that is “a two-way
interaction process between school and home, referring to a mutual exchange of
values and knowledge. It places emphasis on reciprocity, empowerment, empathy,
change and opportunities for both parents and the school” [6], p. 11.

Other perspectives of parent involvement discuss the distinction between parent
involvement and parent engagement as a continuum of roles [7]. At one end of the
continuum, parents participate in traditional parent involvement activities. They
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are primarily recipients of information from teachers and participants in school-
directed activities. The other end of the continuum represents more active parent
engagement where parents have agency and participate in activities that directly
support student learning. This continuum framing aligns with the call for schools
to view families as partners who can play important roles that support students’
academic success [8].

Many types of parent involvement have been shown to support students’ edu-
cational experiences and increase student learning outcomes [9]. To build on this
knowledge, teachers, curriculum designers and researchers can leverage technology
to take advantage of the fact that parents are driven to be engaged in meaningful
ways and are willing to take on significant roles in their students’ education experi-
ences. As we consider how technology can support student learning, we can also
focus on how it can enhance parent involvement.

The ESPRIT project embodies this approach to broadening the impact of tech-
nology in education. In the social learning environment, teachers ask open-ended
questions that allow parents and students to determine how they want to respond.
Parents are asked to participate in activities that invite them to make cognitive,
socio-emotional, or cultural contributions to the tasks. Parents also have more
agency to structure the activities they engage in with their children. For example, as
they record a video response, parents might share an experience from their lives that
relates to an academic lesson their child is learning at school. In discussions with
their child, they could share their ideas about how a particular content area relates
to real world issues, or they could explain a scientific phenomenon and the factors
that influence it. Prior to recording their video responses, parents and students are
likely to have offline discussions to decide what they are going to say. After they post
their responses, they may continue to discuss the content and ideas included in their
response. The full cycle of parents and students creating responses that teachers can
use during instruction creates the mutual exchange of knowledge that supports the
type of parent involvement being called for in current educational research.

3. Supporting equitable parent involvement in education
3.1 Barriers to parent involvement

Multiple studies indicate that parents from diverse cultural and ethnic back-
grounds recognize the importance of education and are keen to participate in their
students’ education experiences. However, there are barriers to participation that
parents from minority, immigrant, and low-socioeconomic status groups are likely
to experience [10]. For instance, parents from minority groups have expressed
challenges related to transportation and scheduling issues. Immigrant parents who
do not speak English may experience additional obstacles that prevent them from
participating in traditional parent involvement activities [11]. Language and com-
munication are among the most frequently cited variables that influence the ways
that immigrant families participate in school events [12].

In an interview based study of Latino immigrant parents, participants summa-
rized the communication and scheduling frustrations they experience when trying to
participate in activities like parent-teacher conferences and open house night. Time
was also mentioned as a barrier because some parents work evenings and cannot
attend after school events. Communication was reported as a barrier because transla-
tors were not always available. Parents also expressed confusion about knowing the
ways to best support their children’s learning. A general frustration with not knowing
what was expected of them created a culture of dissatisfaction and confusion [13].
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In addition to these reported barriers, narrow views of parent involvement are
likely to overlook ways that parents from diverse cultural and ethnic backgrounds
are involved in students’ education experiences [6].

3.2 Utilizing technology to support parent involvement

Parents have access to multiple types of technology platforms (i.e., laptop
computers, mobile phones, tablets) and recognize that these tools can be used to
broaden the ways that they are involved in their children’s education [14].

In the ESPRIT Project, parents and students create video-based responses in
their homes or other locations in their community, and they are able to do itina
fairly short timeframe that fits their schedules. In several cases, parents speak in
Spanish, Somali, Hmong, or Karen. Members of our research team translate those
responses, or the teachers ask students to translate as they show the response during
class. By using the SLE environment, teachers emphasize and value the diversity of
languages spoken in their students’ families.

When teachers design prompts and activities for parents and students to complete
together, parents are developing an awareness of the content being covered in their
child’s science lessons. In addition, parents are included in the school community
when teachers show parents’ recorded responses in their classrooms. Because teach-
ers are able to use the SLE across multiple curriculum units, they create several SLE
assignments throughout the school year and establish an expectation that parents and
students should work together to discuss content being covered in their science lessons.

For example, in her lesson about scientific practices, a fifth grade teacher created
a prompt asking parents to explain what scientists do. Parents recorded videos in
the social learning environment. Their responses included ideas about discovering
cures for illnesses, conducting experiments, and solving problems. During her
lesson, the teacher quickly transcribed the responses on a post-it note while she
played the parent video responses for the class. Then, she asked the class which
scientific practice they thought the parent was talking about according to a chart in
the classroom. Once the students agreed on the practice, the student whose parent
was speaking in the video response took the post-it note and placed it in the section
of the chart with the practice identified in the discussion.

In addition to the home-school connections that are being created, it is also
important to note that because parents and students can view responses from other
families, they are getting to know more about the families in the school community.
Overall, using the social learning environment addresses some of the typical barri-
ers immigrant and minority parents face and provide meaningful opportunities for
all parents. These types of parent involvement are changing the ways that parents
are engaged in their children’s learning and enriching the ways that teachers are
providing instruction.

4. A new model of productive parent involvement

Currently, the ways that parents are invited to participate in their children’s
learning are largely routine; whether they are asked to help them study for tests,
complete daily homework, or assist with large project-based assignments. Still,
these activities have been shown to have positive impacts on academic outcomes
and are customarily offered as involvement opportunities in most K-12 schools in
the US. The argument presented in this chapter is not that these types of involve-
ment are not important and impactful. Instead, I am suggesting that there are ways
to expand our thinking about parent involvement so that parents and students are
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continually exploring ways to connect academic experiences to meaningful, real-
world contexts and students’ lived experiences.

Figure 1 presents a new model of productive parent involvement that illustrates
the ways that parents participate in students’ academic experiences. It builds on
ideas related to adaptive expertise [15], and is meant to provide a framework for
thinking about how parents experience parent involvement activities.

When parents are new to the school environment or are engaging in unfamiliar
activities they are involved novices. They do not have enough experience engaging
in the tasks to feel that they can be innovative or creative nor do they have enough
practice so that participating in the activities feels familiar. If parents are unable to
develop a comfort level and knowledge base so that the parent involvement activi-
ties become familiar, they may view it as a generally frustrating endeavor. They are
also unlikely to advance from being novices.

In cases of routine involvement, parents become familiar with particular oppor-
tunities for involvement and are able to master particular ways of being involved.
They may participate in a variety of activities ranging from attending parent teacher
conferences and other school events to assisting their children with homework.
These behaviors are largely unidirectional. School administrators and teachers
create the experiences and have a fairly scripted role for parents to play. Parents and
students may become bored, passive, and unmotivated in these instances of routine
parent involvement.

In this model, productive parent involvement occurs when parents are invited to
participate in a broad range of activities that support their child’s education. They
have the scaffolded support needed to try new activities and become familiar with
them. Over time, they can further enhance their involvement by personalizing
activities and connecting them students’ everyday lived experiences. The model is
intended to illustrate the idea that productive parent involvement requires multiple
experiences that allow parents to become familiar with the activities. It also under-
scores the need for to challenge and inspire parents to engage in innovative thinking
about their students’ education.

Figure 2 presents the model with technology featured as a mechanism for
supporting parent involvement activities and for promoting productive parent
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Figure 1.
New model of productive parent involvement.
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Figure 2.
Technology and productive parent involvement.

involvement. In this version of the model, novice involvement is that in which parents
have little to no experience or knowledge of a new technology being utilized. As an
example, imagine that schools and/or teachers are attempting to try new technolo-
gies to support parent involvement. However, parents are not receiving the proper
guidance or support to experience the value of the technology. Parents may try the
new tools, become frustrated, and then ultimately decide not use them. At the school
level, this might include utilizing a new parent portal designed to provide informa-
tion about school events and grades. At the classroom level, teachers may ask parents
to help their students use specific apps to complete homework assignments. When
parents are new to the technology, they do not feel comfortable enough to use it effi-
ciently nor do they have enough experience with it to support their students’ learning.

Frustrated involvement occurs when parents are asked to learn to use multiple
technologies with little support. They might also be asked to use too many technolo-
gies (i.e., apps for homework, texting and email for communication, and portals for
information). As more school districts adopt one-to-one device programs, parents
are likely to see a wide range of technologies that their children are being asked to
use. Without proper guidance and support, they may become frustrated and decide
that they are unable to be involved as much as they would like. Parents are also likely
to become frustrated when they are asked to utilize technology to increase home-
school connections that are primarily unidirectional [16].

When parents use a particular technology one way without making adjustments
based on the academic content, students’ understanding, cultural knowledge, or
personal interests and routine involvement becomes the norm. While this type of
involvement may be fine in the short term [17], it does not hold much promise for
sustained engagement.

By using a technology-enhanced social learning environment, we avoid frus-
trated and routine parent involvement because parents are invited to participate
in students’ learning in a variety of activities. They are asked to engage in familiar
activities like discussing everyday ideas and explaining scientific phenomena. They
are asked to complete demonstrations and experiments at home with their students
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and they are invited to share their cultural knowledge and expertise. The social
learning environment remains the same, but the activities that parents participate
in with their students is ever-changing. Over time, parents are able to become active
and engaged participants in students’ academic experiences. They are more likely
to understand what students are learning in their classes and know how to support
them at home. They are empowered to engage in productive parent involvement
where share knowledge, learn new ideas, and try new activities with their children.

5. Parent roles in a technology-enhanced social learning environment

In the ESPRIT Project, parent involvement occurs through discourse within
a technology-enhanced social learning environment. By assigning prompts that
students and parents complete together, teachers are inviting parents to take on
a variety of roles that enhance students’ learning experiences. In our work, one
way that we explain the various participation dynamics is to characterize parents’
participation by describing the roles they play. The roles could vary based on the
structure and content of the prompt. They could also vary based on the parents’
personality and experience with the project activities. We have observed four main
roles that parents take on as they generate video responses with their children:

[1] passive participant, [2] scientific knowledge resource, [3] cultural knowledge
resource, and [4] co-learner.

Many parents begin as passive participants. They watch and listen as their children
create responses or engage in activities specified in prompts assigned by their science
teachers. Even though they are not speaking, parents show signs of being involved
and attentive. They look from the student to the camera and smile and nod as the
student talks. Although they are largely observing the student’s response, parents
who are passive participants are showing support and involvement, and the students
and parents are experiencing positive benefits. When parents take on this role,
students are aware that their parents have an interest in their academic endeavors,
and parents are learning about the content students are covering in their science
classes. An example of passive participation is illustrated in a response between a
student and her father. The prompt asks, “What is one example of a chemical change
you have observed at home or at work, and what evidence do you have that it was a
chemical change and not just a physical change of matter?” The video response begins
with the student introducing herself and her father. Her father says, “Hi.,” smiles and
waves and then looks at his daughter. The daughter proceeds to explain that there are
chemical changes taking place when cornbread bakes while her father watches. In
responses like these, the students are sharing scientific knowledge and modeling how
to respond so that parents are more likely to actively participate in future responses.

Another SLE prompt asks, “What is the oldest thing you own? Do you know how
old it is and where it came from?” In one of the responses, we can see and hear the
student talking while her mother is off camera giving her details about the items
she is describing and directing her to turn the camera around to show some of the
items. Even when they are responding directly to the prompts, several parents’
initial responses are voice only responses. They do not show their faces, but they
provide information related to the prompt.

After observing their children creating one or two prompt responses, parents are
likely to transition from being passive participants to engaging in more active roles.
Once parents are actively participating it is possible to further characterize their
roles by the type of information they share.

In some cases, parents serve as a scientific knowledge resource. They respond to
prompts by primarily discussing scientific content. For example, in some video
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responses, parents use scientific terms for rocks they have observed and weather
events they have experienced. In other responses, they share their understanding of
scientific practices and how they use science in their everyday lives and careers.

Parents take on the role of a cultural knowledge resource when they respond to
a prompt by primarily sharing cultural knowledge and experiences from their
everyday lives. For example, in one prompt, the teacher asks how parents use plants
in their everyday lives. Parent responses include information about how they use
plants for cooking, for decoration, and for medicinal purposes. In both of these
roles, students are off camera or are seen watching and listening to parents. In
response to a prompt asking parents and students to describe the most interesting
rock they have seen, parents shared details about the rock and also explained why
is it so interesting. They often mentioned family vacations, other family members,
or their home countries. Students did the same. In some of the responses posted
by Latinx families, the student speaks in English and the parent speaks in Spanish.
Multiple teachers have mentioned that they use these “dual language” responses as
powerful opportunities to connect home and school experiences.

When parents are involved in their students’ learning as a resource the experi-
ence is largely passive for the students. However, students are benefitting from
revisiting scientific information covered in their classes or hearing new scientific
ideas. When parents share cultural knowledge, students see the value of their funds
of knowledge [18] and make important home-school connections.

A fourth role we have observed is that of co-learner. In this role, parents discuss
the content targeted in the prompt or activity with their child. The responses may
focus primarily on cultural knowledge, scientific knowledge, or integrated ideas
that include cultural and scientific knowledge. Parents and students engage in
turn taking as both participants actively make contributions to the learning expe-
rience. For example, in a video response describing chemical changes, a mother
and son take turns speaking as they present a lighted candle and discuss that there
is evidence of a chemical change as it gives off heat and light. In this role, parents
and students are actively engaged in sharing ideas. They are both likely to learn
new knowledge. Students see that parents have knowledge v to their academic
studies. In discussions with parents about their experiences in the social learning
environment activities, several of them mentioned that they were delighted by the
new appreciation their students had for them as they realized that their parents
had knowledge relevant to what they were learning in school. Teachers highlight
parents’ knowledge and students’ culture when they show the responses during
class.

6. Conclusions

New understandings of parent involvement are necessary as more efforts are
made to use technology to connect students’ home and school environments. The
work in this chapter expands parent involvement research by focusing on how par-
ents are involved in academic tasks with their students. It also recognizes the power
of technology to create new pathways for parent involvement and contributes to a
growing body of work focusing on parent roles and outcomes [19].

The flexibility and accessibility of mobile technologies and apps allow parents
who may not be typically involved in education to engage in a range of activities
that can enhance their children’s educational experiences. Technology can expand
parent involvement from unidirectional, school-based, experiences to community-
building experiences that encourage parents to discuss academic ideas with their
children, their family members, and other families in their school community.
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In the ESPRIT project, we have observed how technology can help parents from
diverse backgrounds to engage in academic activities with their students and have an
impact on their students’ classroom experiences. Parents share their knowledge in their
own voice and in their first language. In some instances, the teacher shows the video
response in class and the student translates. This sends a powerful message that the stu-
dents’ funds of knowledge are valued in their classrooms. Even if teachers do not show
all of the video responses in class, the act of being asked to engage in the SLE tasks, has
impressive impacts. Students see that their parents have valuable knowledge to share,
and parents feel validated as key advocates in their children’s academic experiences.

The roles that parents play in the SLE activities illustrate that technology
enhanced interventions can increase and sustain parent involvement so that parents
are able to engage in productive parent involvement. The SLE is flexible enough that
teachers can invite parents to participate in a multiple roles across a wide range of
content areas. Parents and students are able to participate in academic activities that
are culturally rich and personally meaningful.

There is evidence that when teachers enact technology-enhanced systems, par-
ents are likely to use the system as well. Additionally, the more frequently teachers
incorporate these systems into their classroom practices, the more they become a
normative aspect of parent involvement [19]. Once this happens, a critical feedback
loop can be created so that parents have a better understanding about what is hap-
pening in classrooms and teachers develop an awareness of the wealth of knowledge
parents have that can enhance their instruction [20].

Parent involvement requires innovative thinking about ways to provide opportu-
nities for parents to participate in their children’s education experiences. This type of
thinking is especially important in order to include parents from underrepresented
groups who are more likely to experience inequities and disadvantages that prevent
them from being as engaged as parents from majority populations. Technology-
enhanced parent engagement activities like those discussed in this chapter can elicit
academic discourse that is culturally responsive and personally relevant.
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