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Abstract
Science, Technology, Engineering, and Math (STEM) is widely acknowledged as a
critical component to a healthy economy and global competitiveness. In the last decade,
researchers have stressed the need for the development and implementation of instructional
components to effectively engage students in STEM learning as early as possible. Previous
research has suggested that parental involvement can improve academic outcomes for students.
The purpose of this study was to examine the potential connection between increased levels of
parental involvement and increased student STEM efficacy. The study closely followed the
Hoover-Dempsey Model of Parental Involvement Processes (Hoover- Dempsey et al., 2001) that
indicated that parental involvement methods are the mechanisms through which parent-level
factors including parental self-efficacy predict student academic outcomes including student selfefficacy. In addition, parental efficacy, and the effects of immersion classes on parental
involvement were examined. After transforming the data to correct for parental involvement
measures not being normally distributed, canonical correlation analysis revealed significant
correlations between the variate for the four parental involvement variables and the variate for
the three student efficacy variables when run as sets. Hayes Process Macro for SPSS (Hayes,
2018) found significant direct effects of parent efficacy on student efficacy in math, but not for
student efficacy in science or technology/engineering. There were no significant mediational
relationships between the variables, however parental efficacy was significantly related to the
three parental involvement mediators: Encouragement, Instruction, and Modeling, and
Reinforcement was significantly related to student efficacy for math. Based on the results, data
support that parental involvement and parent efficacy does influence STEM efficacy among
students enrolled in a middle class to affluent school district. Future research needs to examine
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additional aspects of the Hoover-Dempsey Model in the context of STEM outcomes including
how student STEM efficacy translates into student achievement outcomes accounting for the
sociocultural context such as nuances of SES, age, gender, disability, and race/ethnicity. Finally,
strategies such as inclusive outreach programs and SES conscious engagement opportunities are
discussed along with future research to test if those approaches are effective in facilitating the
strengthening of STEM outcomes in American school students.
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Chapter 1 Introduction
This chapter begins by outlining the significance of Science, Technology, Engineering,
and Math (STEM) in the history of the United States (U.S.), and its early contributions to global
events. This early understanding of STEM sets the stage for the later definition recognized in this
study. After reviewing the early applications and roles in economic advancement, this chapter
offers an overview of STEM’s current and integral role in education. As STEM’s role in
education has expanded, so has the need for understanding how to equitably increase its presence
in curriculum and long-term application by students. This chapter also provides a historical
overview of the research on parental involvement influences on children’s academic outcomes,
including children’s interest in STEM and their STEM efficacy. In addition, patterns in parental
involvement with children’s STEM education will be examined as a function of enrollment in
second language immersion (SLI) programs. Altogether, this introduction provides the
foundation for the current study as it examines the methods used by parents to support positive
student STEM efficacy, perceptions, and attitudes in two different classroom settings.
History of STEM in the USA
The changing face of technology and advancements in engineering has provided a
challenge to remaining economically competitive on the international stage (Bybee, 2010). Early
intervention is needed to alter the current trajectory for the U.S., which includes encouraging and
actively engaging students in STEM prior to high school (Dejarnette, 2012; Kennedy & Odell,
2014). As the use and development of technology has become globalized, the U.S. has struggled
to maintain its momentum and comparable progress (Bybee, 2010; Kennedy & Odell, 2014).
This is likely attributable to the lagging focus on STEM in American education. Thus, the need
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for creative and rigorous curricula in public school systems has become apparent to avoid
permanently losing that lead (Bybee, 2010; Dejarnette, 2012; Kennedy & Odell, 2014).
Several factors, including an aging workforce, less domestic graduates, and lower interest
in STEM fields present a concern to competitiveness. For example, 40% of active and working
STEM doctorate holders were already 50 or older in 2008 (National Science Board, 2008) and
foreign-born students earned 60% of engineering doctoral degrees in 2007 (Gibbons, 2008). To
re-energize the domestic workforce and increase innovation, current studies have identified two
primary approaches. The first is to include hands-on learning courses relevant to the STEM
fields, and the second is early intervention and exposure focused on elementary school students
to increase efficacy and improve perceptions of STEM fields (Dejarnette, 2012; Kennedy &
Odell, 2014). Efforts and initiatives in the last decade have stressed the need for critical
instructional components to effectively engage students in STEM learning at a conceptual or
theoretical level. However, in 2010, the U.S. still lacked a national standard for STEM education.
Although there has been extensive research supporting the use of STEM in the classrooms, there
has been little research conducted to support the impact of those efforts with measurable
outcomes or data on STEM in the classroom (Bybee, 2010).
What is STEM?
Despite its widespread use, the term “STEM” in the U.S. has yet to be fully embraced as
the integrated concept it represents. This leaves most educators with a focus on basic math and/or
science with no real understanding of how critical technology and engineering is to our daily
lives (Bybee, 2010). In many classrooms, even science is relegated to second place as students
are increasingly “taught to the test” (Longo, 2010), a process that focuses curricula on what is
needed to produce high test scores on standardized or benchmark tests. The reality is that STEM
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has been described as a “meta discipline,” or “cross disciplinary” approach to teaching and
logical application of information. This integrated approach is meant to provide students with a
holistic platform for innovation and the ability to generate comprehensive solutions to real world
challenges that students encounter (Duggar, 2010; Kennedy & Odell, 2014). One approach to
understanding STEM is to break it down into its individual components in order to recognize
how they could be integrated into a class curriculum. For example, science is intrinsically related
to the exploration and discovery of how things work, largely in relation to the processes of the
natural world (Bybee, 2010; Duggar, 2010).
Technology in turn is an extension of our exploration into the modification of the
discoveries made in science to serve human needs, while Math is the language that defines the
concrete patterns and relationships that allow for simulations while designing (Duggar, 2010).
The final factor is engineering, which is the application of the knowledge and experience
gathered by the first three components to create the most efficient and economical real world
impacts possible (Duggar, 2010). As none of the components of STEM are learned or applied in
a vacuum, the workforce that results from this interdisciplinary training would have built skills in
innovation and problem solving (adaptability), design, evaluation, and revision (complex
communication & problem solving), teamwork in labs and collaboration (social skills & systems
thinking) that would increase the global competitiveness of the U.S. (Bybee, 2010).
Global Education Status
In the U.S., there has been increasing concern over the lack of student interest in pursuing
careers in STEM fields (Dejarnette, 2012). One indicator of scholastic success that has raised
concern is the consistent lack of academic competitiveness of the children in the U.S. in
comparison to other countries. Although overall, U.S. students outscored their peers on the 2009
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Program for International Student Assessment (PISA) math and science tests, the Organization
for Economic Cooperation and Development (OECD) reported that in comparison to other
industrialized countries, American students ranked below the average in math and average in
science (Gonzales & Kuenzi, 2012). In addition, the U.S. only earned 10% of science and
engineering degrees in comparison to China (23%) and Europe (19%) making China the world
leader in the number of doctoral degrees awarded in the specific fields of natural sciences and
engineering since 2007 (Gonzales & Kuenzi, 2012).
In the past, individual aspects that comprise STEM have experienced an intermittent
resurgence in priority, which makes it difficult to apply an integrated presentation of STEM
subjects. In the 1970’s, the weight of standardized testing began to be felt in the academic world,
changing the way students were taught (Jensen et al., 2014). These changes included removing
science scores from contributing to a significant portion of students “Adequate Measures of
Yearly Progress” measures (Bybee, 2010) making it a very low priority in the grand scheme of
curricula. Later, the entire educational system shifted when the No Child Left Behind Act, now
known as the Every Child Succeeds Act (ESSA), had the unexpected side effect of reducing the
importance of science in the curriculum of elementary students and removing it entirely in some
cases (Bybee, 2010).
STEM in Schools
Although efforts in higher education have been made to influence the trends in STEM,
there are fewer programs addressing the negative impacts on elementary school students from
ESSA while they are in elementary school. Research has begun to show that STEM intervention
can carry a significant impact on student’s perceptions of the subjects themselves (Dejarnette,
2012). In 2014, as part of a National Science Foundation (NSF) project proposal, research on

PATTERNS OF PARENTAL INVOLVEMENT

14

STEM and elementary students revealed that most of the efforts to impact STEM interest and
aspirations occurred primarily in and around the middle school age group ignoring the potential
in the early stages of education (Dejarnette, 2012; Tai et al., 2006; Swift & Watkins, 2004). In
addition, research has found that one of the greatest predictors of STEM interest upon
graduation, was the level of interest with which students had entered high school (Sadler et al.,
2012), emphasizing the importance of early perception of STEM. Thus, early exposure could
potentially reduce the inequity of representation among the students who persist in these fields in
the U.S.
In light of the important role that early exposure plays in children’s perceptions of
STEM, it becomes pertinent to consider where that exposure can take place. Children often
spend their time in two primary environments; school, and the home where parental motivations
and values are likely to be highly influential (Bartel, 2010; Epstein 1987; Epstein 1990). This
suggests that parental involvement may have a larger role in the development of STEM interests
than previously recognized.
Parental Involvement
Although parental involvement in children’s academics has been a topic of discussion for
over two decades (Eccles & Harold 1993), there has been minimal adjustment to account for the
impact of technology in schools and home, the changing household structure, and increasingly
diverse demographic in American schools. In addition, there has been little consideration for the
impact of stereotypes that impact children’s perceptions of STEM and inadvertently but
systematically lock them out of the engineering and physical sciences (Eccles & Harold, 1993).
In 1993, Eccles and Harold noted a decline of parental involvement in supporting
academics as children enter secondary schools and suggested that the keys to increasing parental
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participation were communication, meaningful roles in the school system, and opportunities to
be involved. Building on these ideas, later studies presented models based on similar precepts,
including an academically active parental role construct, self-efficacy, and perceived
opportunities (Hoover-Dempsey & Sandler, 1995). Hoover-Dempsey and Sandler’s (1995) early
work also included the initial ideas proposed by Eccles and expanded the concepts to include the
importance of active engagement such as modeling, reinforcement, and instruction in the role
parents play. The researchers also began to explore the way parents were most likely to be
involved, developing their first model for explaining parental involvement. The roles parents
filled, fell into several categories influenced by personal factors: abilities, skills, and knowledge,
which can contribute to their sense of self efficacy (or lack thereof) and the potential demands on
their resources, such as time and energy (Hoover-Dempsey & Sandler, 1995). In addition, based
on their own experiences, parents have developed their own investment in values, and beliefs in
the school system and educational opportunities (Whitaker & Hoover-Dempsey, 2013). The
emergence of these aspects led to the discussion of barriers to the participation of parents in their
child’s education and the profound impact parent’s interactions with school can have on their
child’s experience. The parental perception of the schools’ receptiveness and parental role in
education and self-efficacy in supporting their child, all became aspects of interest in the
research (Hoover-Dempsey & Sandler, 1995; Hornby, 2011). By 2005, the Hoover-Dempsey and
Sandler (HDS) model was adapted to three primary levels, in recognition of interactions between
and within the levels and acknowledgment of the impact of life context. The Parental
Involvement project (PIP) was then developed over a series of projects (4 total) under the Office
of Educational Research and Improvement (OERI). Hoover-Dempsey and Sandler’s early
research informed the studies that further developed the model until the final, fourth version used
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in this study. The OERI base project goal was to answer two fundamental questions: (a) Why do
parents choose to become involved in their elementary children’s education?, and (b) How does
their involvement, once engaged, influence children’s educational achievement and attitudinal
variables that influence achievement?
The studies were intended to provide insight into and test the different levels of support
parents provide their school-aged children. The overarching goal of the series was to examine all
four levels of parental involvement over the course of several years, adapting as needed. The first
level was based on the parents’ experiences and beliefs (role construction, sense of efficacy,
general invitations to involvement, and child attributes that invite involvement) that affected
basic involvement decisions. Level two was related to parental resources and abilities to be
involved in their child’s education (time/resources, knowledge and skills, specific child
invitations). Level Three focused on the mechanisms that parental actions used to involve
themselves (modeling, reinforcement, encouragement, and instruction). Level Four included the
student outcomes (motivation, strategy use, academic self-efficacy) that might be impacted by
the previous four levels.
Later studies utilized Hoover-Dempsey and Sandler’s model to expand on the literature
on parental involvement. These studies found that school communication was critical for
involvement across demographics, and that schools played a vital role in parent perception of
expectations of participation (Bartel, 2010; Holt et al., 2011; Jensen & Minke, 2016). Given the
influence of and dependence on caregivers during elementary school years, parental involvement
may impact students’ developing sense of self efficacy and intrinsic motivation and interest
(Balsa et al., 2018; Dejarnette, 2012; Dejarnette & Odell, 2014; Fan & Williams, 2009). Timing
may also prove critical since, research has suggested that as a student progresses academically,
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the influence of parental figures can wane (Dejarnette, 2012; Deslandes & Bertrand, 2005). In
addition, students’ perceptions of STEM are often deeply embedded earlier than expected.
The current study posited that the types of parental involvement and efficacy are
particularly important in the early academic stages to the development of student efficacy and
interest in STEM. Given the importance of communication, including school-to-parent and
reciprocal child-parent noted in the early research, the study also explores patterns of parental
involvement when a child is learning STEM subjects in a non-native language. This study
expands on the scope of research evaluating the impact of language on science conceptualization
and parental support in second language immersion classes in comparison to students learning in
a standardized monolingual classroom.
Second Language Immersion Programs- What We Know
Decisions regarding enrichment programs are among the many that parents must make
regarding their child’s education. These programs are a factor that can impact STEM in schools
along with varying cultural, demographic, and district factors, including second language
immersion programs (SLI) in some parts of the country. These programs have gone by several
other names in the past including dual language immersion (DLI). In Canada, there are
documented and studied programs from the 1960’s (Cummins, 1998), and two decades later,
programs in Portland, Oregon (Steele, 2017), emerged. The initial DLI programs differed from
those utilized more frequently, in that they included both two way and one-way immersion for
students. The two-way programs (DLI) were integrated roughly by half native English speakers
and half native speakers of the second language. The one-way immersion programs or SLI were
integrated entirely of students who were native English speakers learning a second language and
are seen more frequently in schools today than DLI. These programs provided much of the
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literature on language immersion programs, as the students were randomly assigned by selecting
students using a lottery process for participation and provided longitudinal data by covering
consecutive academic years (Cummins, 1998).
Despite having over 30 years of cumulative research from Canada and the U.S., there has
been little mention of the impact on student learning and parental involvement when academics
are presented in an immersive second language experience. The impact of language proficiency
on the utilization of academic material and parent involvement is not mentioned in the early DLI
program research. However, the impact of language has been studied in the context of immigrant
children and has been documented as a barrier to parental involvement for immigrant families
(Antony-Newman, 2019). In a program that utilizes language immersion, students’ education is
taught in a different language than the one spoken at home, inadvertently creating a barrier that
may impact parental involvement in projects, homework, and general involvement. As there has
been minimal research specifically on how immersion classrooms handle STEM subjects, there
is also limited insight on the impact of language on parental involvement on those area. The
deficit in research suggests that second language immersion may create barriers that have
unknown impacts on parental involvement that affect students long term STEM efficacy. If some
methods of involvement related to language are affected, this research could provide insight into
accommodations that could be made to moderate barriers to parental involvement presented by
language differences in immersion classes. Ideally, this would allow students to acquire a second
language while also fully supported in developing STEM efficacy, resulting in increased pursuit
of STEM based careers.
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Current Study Research Questions and Hypothesis
The purpose of this study was to examine the potential connection between patterns of parental
involvement and increased student STEM efficacy as well as the mediating role of parental
methods The influences of parental efficacy, and the effects of immersion classes on parental
involvement were also examined. To examine those variables, the following research questions
and hypothesis were developed.
Research Question 1. What is the relationship between levels of parental involvement with
elementary school students’ STEM efficacy?
Hypothesis 1a. Levels of parental involvement, regardless of approach, will predict studentreported STEM self-efficacy in the areas of math, science, and engineering/technology.
Research Question 2. Do parental involvement methods mediate the effects of parental selfefficacy on students’ STEM self-efficacy?
Hypothesis 2a. There will be an effect of parental self-efficacy on student self-efficacy in one
or more of the areas (math, science, engineering).
Hypothesis 2b. The mediation effect of the parental self-efficacy on student efficacy toward
STEM in one or more areas (math, science, engineering) occurs via parental involvement,
characterized by their use of any combination of the following methods: Instruction,
Reinforcement, Encouragement, or Modeling.
Hypothesis 2c. One or more parental involvement methods (Instruction, Reinforcement,
Encouragement, and Modeling), while controlling for the other methods, will mediate the
relations between parent-reported efficacy and student-reported STEM efficacy.
Research Question 3. What are the patterns of parental involvement methods and levels in
immersion classes and standardized classes?
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Exploratory Hypothesis 1: There will be different patterns of parental involvement methods
and levels for parents of students in Spanish immersion classes than for those who are in
standardized curricula.
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Chapter 2: Literature Review
Model Development
This chapter consists of an in-depth review on the research on parental involvement and
student development. This includes the earliest conceptualizations of terms and influencing
factors and how they have contributed to the later models focused on influences and outcomes
commonly used today. It also covers the empirical research that has evaluated the theories of
parental involvement used in the present study. Finally, it addresses how the findings have
impacted the understanding of parental involvement over the years and guided the direction of
future research.
Early Exploration-Parental Involvement
Early researchers began to explore the nature of parents’ involvement as well as
experiences that fostered it; this was the basis for a contextual framework for understanding
families outside the middle class. Up until the 80’s, research had focused on a connection
between SES (socioeconomic status) and parental involvement, attributing disengagement to
differences in values held by lower socioeconomic classes (White, 1982). Building on this
concept, by the late ‘80’s, researchers identified and investigated three potential contributing
factors for parental involvement: culture of poverty, bias, and cultural capital (Lareau,1987).
Lareau (1987) discussed all three in her study and described a working class consisting of
majority high school level graduates working in unskilled or minimally skilled trades that
experienced occasional unemployment. Culture of poverty ascribes the differences in parental
involvement to values, specifically less prioritization of academics for working class families
and a greater distinction in roles as non-academics. Essentially, it broadly paints working class
families as not only less interested in but failing to value their children’s education enough to
support them. The second conceptualization attributes the difference in parental involvement to
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the institutional degree of competence in connecting and welcoming working-class families,
including the potential for bias and discrimination the families might experience. The last of
Lareau’s (1987) SES concepts was the utilization of cultural capital, or resources needed by
families to facilitate involvement. At the institutional level, this concept includes the aspect of
values, however, it is also concerned with miscommunication and lack of academic fluency in
students outside the middle SES class, that affects their ability to benefit as effectively as their
higher SES peers. These early researchers also explored a concept that would later become more
readily accepted. This concept is based on the theory that communication and crossenvironmental involvement between school and home played a role in students’ achievement
most often measured using test results or final grades (Epstien 1987; Epstein, 1990).
As early as 1993, research had moved from looking at whether parental involvement
supported the outcome of student achievement (Astone & McLanahan, 1991; Epstein 1987;
Fehrmann et al., 1987; Stevenson & Baker, 1987) to identifying factors that fostered higher
levels of parental involvement (Eccles & Harold, 1993). One of the early factors that drew
particular interest during this period was the potential of the school itself to facilitate or
discourage the involvement of parents in their children’s academics. Eccles and Harold (1993)
predicted that there were eight significant umbrella characteristics that played a role in the level
of involvement. The first was social and psychological resources available to the parents,
including social support, demands on parents’ time, mental and physical health, neighborhood
resources and dangers, and parents’ general coping strategies. The rest were as follows; parents’
efficacy beliefs, parents’ perceptions of their child’s ability and receptivity, role assumptions,
attitude towards school, ethnic identity, general socialization practices (discipline), and history of
involvement in their child’s education.
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By 1994, researchers had noted other theoretical approaches that conceptualized models
using sociological theories which attributed a significant role to background factors in student
success outcomes (Grolnick & Slowiaczek, 1994). As researchers continued building both
conceptual and motivational models regarding parental involvement, they began to explore
parent specific aspects of involvement that included academic participation, sense of efficacy
and perceived opportunities to be involved based on invitations from the school and child
(Hoover-Dempsey & Sandler, 1995). All three of these areas relied largely on the parents’
experiences and perceptions of the child’s academic needs and environment. The model
expanded to include parental skills and knowledge, time and energy availability, and specific
invitations by school and child to be involved; concepts related to Eccles’ and Harold’s eight
early characteristics. Hoover-Dempsey and Sandler (1993) further expanded the parental
involvement theoretical construct, building on early sociological constructs. For example, in the
1980’s, Bandura developed a social learning theory as an inclusive social integrative model. His
theory can be seen in Hoover-Dempsey and Sandler’s (1993) emphasis on the importance of
taking an active role, not just presenting information but demonstrating how to handle challenges
in students’ academics, breaking it down into three active components: modeling, reinforcement,
and instruction (Hoover-Dempsey & Sandler 1995).
From 1995 through 2010, Dempsey and Sandler (1995) continued to develop their
Parental Involvement Process model using many of the same sociological constructs. Their
initial parental involvement model had five levels which include: Level 1, Parent's basic
involvement; Level, 2 Parent's choice of involvement forms; Level 3, Mechanisms; Level 4,
Tempering/mediating variables; and Level 5, Child/student outcomes. This earliest construct
focused on the factors critical to parents becoming involved with only one student-based
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measure of impact in level 5. Level 1 (Parents Basic Involvement) examined attributes
researchers believed contributed to involvement, such as the parent's development of the parental
role, including the parents’ perceptions of their obligations and duties as a parent. The second
aspect was their existing sense of efficacy or perception of their ability to help a child succeed in
school. This conceptualization was primarily in an academic sense, reflecting more of Bandura’s
early work on self-efficacy theory (Bandura, 1997). The third and last aspect of Level 1 was
based on the parents’ perception of general invitations and demand (expectation) for involvement
from their child and the school system.
Level 2 (Parents Choice of Involvement) had three aspects as well, narrowing in on the
aspects that the researchers felt contributed to the parents’ decision to become involved. The first
aspect was the specific areas of parental skill and knowledge that they believe they could offer
their child. The second aspect was a matter of resources, and the mix of demands on total
parental time and energy and competing factors such as other children, family, and employment.
The third and last aspect in Level 2 was the more specific and explicit invitations and demands
(expectations) for involvement from their child and the school system.
Level 3 (Mechanisms) focused on the method that parents utilized to be involved,
focusing on three primary styles. The first style, modeling was a demonstration of the
expectations that parents have of a child in handling academic challenges. The second style,
reinforcement, was focused on the demonstration of approval for certain behaviors such as
problem solving and perseverance. The last style was instruction that emphasized the teaching of
pro-active behaviors and positive attitudes towards learning. These mechanisms will be referred
to as methods in this paper.
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Level 4 (Tempering/mediating variables) conceptualized the success of parent
involvement into two distinct mediating variables; 1) parents’ use of developmentally
appropriate involvement mechanisms for the age and level their child is functioning at; and 2)
the fit between parents’ involvement actions and the school systems expectations. The fifth and
final level (Child/student outcomes) was focused on examining students’ perceptions of their
own skills and knowledge acquired as a product of their parent supported education. In addition,
students’ sense of efficacy regarding their ability to be successful in school was considered.
Based on this model, research has been conducted using various populations, co-measures, and
academic factors.
As early as 2000, research on this model of parental involvement demonstrated support
for parental efficacy impacting parental involvement. The first level of Hoover-Dempsey and
Sandler’s (1995, 1997) model (Hoover-Dempsey & Jones, 1997) provided the framework to
assess the motivations of parents when making the decision to involve themselves in their child’s
education (Reed et al., 2000). As support for the predictive potential of parental efficacy
expanded, the first two levels were fine-tuned based on the research conducted and laid the
groundwork for their final version (Walker et al., 2005).
Around the same time, several other models were in development as well. One example
is Epstein’s (2007) six typologies which had their basis in her early research emphasizing the
possibility that coordinated efforts could improve parental involvement (Epstein, 1993). Her
approach focused on a framework that utilized six specific categories to engage parents at all
levels, these include Parenting, Communicating, Volunteering, Learning at Home, Decision
Making, and Collaborating with the community. Each of these categories is intended to scaffold
layers of support into the educational system that the child existed in. For example, Type 1
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focused on workshops to support the parent in developing their parenting skills. Workshops on
how to create an ideal learning environment, support their child through challenges such as peer
pressure and drug use at home through workshops. Type 2 is focused on the communication
between home and school, introducing novel methods to engage children and parents such as
allowing students to lead a parent/teacher conference. Type 3 is primarily focused on the school
coordinating parental opportunities to engage in volunteer opportunities such as parents
providing career talks, coaching or mentors for students. Type 4 is intended to create familyguided learning opportunities at home that were directly related to the in-class material and
homework support. Type 5 is related to cultivating a strong sense of ownership in the school by
allowing parents to contribute to and review policies, mission statements and including parent
representatives in decision making committees. Type 6 focused on creating a sense of
community by connecting families to local resources and events and involving them in giving
back to the community (Epstein, 2007). Several different measures have been developed using
these six types as theoretical a foundation. These measures include The Parent and School
Survey (PASS) of 24 items and as an adaptation of another questionnaire with 48 items (Nor &
Yasin, 2018). However, this theory did not result in a widely used standardized, validated
measure.
Model Testing and Current Research
More recent research has continued to break down parental involvement to understand its
impacts on student outcomes. One study found that in high SES schools with high levels of
parental involvement focused on communal or public good, students were meeting or above,
national and/or local state standards in math and reading achievement at higher ratios compared
to their peers (Park et al., 2017). Using data from 914 public schools and 363 private schools
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(National Center for Educational Statistics (NCES), 2001), the researchers were able to include
students from four regions in the U.S. (Northeast, South, West and Midwest). This study divided
parental involvement (PI) into three primary forms: public-good PI, private-good PI, and
networking, all related to school involvement with no consideration for home involvement. The
researchers determined that group resource-based activities were for the public good and
included involvement in the Parent Teacher Association (PTA), Parent Teacher Organization
(PTO), volunteering and fundraising (Park et al., 2017). Activities intended to invest in
individual student improvement, such as parent teacher conferences, classroom visits for events
etc. were considered for the private good of each student or family. In contrast, Park et al. (2017)
used social networking to categorize parents’ behaviors as a form of social capital and specified
that shared responsibilities and decision making, and additional sources of trusted adult
supervision were all examples of a successful network.
When specifically looking at math impacts for high school girls, Howard et al. (2019)
used a nonconventional approach to define parental involvement (PI), since the database did not
provide specific PI questions. Using data from the High School Longitudinal Study of 2009, the
researchers examined the impact of self-reported parent conversations regarding classes,
enrollment, and future planning for college for 13,694 students before analyzing 6,592 female
students separately. Focusing on verbal support and communication, they found that although
SES was also a significant predictor, their conversational PI construct predicted higher Math
GPAs for all students. However, the results were inconsistent across races for female students.
Accordingly, African American students showed conversational PI impacts twice as large as any
other race, followed by White students. PI did not predict GPA for Latinx or Asian students.
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These inconsistencies strongly suggest the need for more specific research to inform the use of
parental involvement that contributes to the most positive impact for students.
Some studies have noted differences in impact on students based on the primary form of
involvement. Wang and Sheikh-Khalil (2014) found that clearly communicated expectations,
values, and encouragement were most strongly related to academic achievement amongst high
school students, while simply attending parent--teacher conferences or volunteering may not
impact academic success. The researchers simplified parental involvement by identifying three
major environments it can occur in - school and home, and academic socialization (Wang &
Sheikh-Khalil, 2014). School involvement consisted of attending school events, volunteering,
and communicating with teachers, while home-based involvement included structured homework
time, monitoring school progress, and academic related outings such as trips to the museum.
Academic socialization encompassed short term and long-term academic communication from
the parents. Short term included clearly expressed beliefs about the importance of education and
expectations for students regarding schoolwork and long term consisted of discussing career and
educational goals and making the necessary preparations and plans to work toward success
(Wang & Sheikh-Khalil, 2014).
Sociodemographic Influences
In 2013, parental involvement was assessed in more diverse populations, which
continued to demonstrate the predictive positive results of parental involvement (Anderson &
Minke, 2007; Green, 2007; Marinez-Lora & Quintana, 2009; Reed et al., 2000). The research
outcomes also suggested that the outreach efforts examined (parent perception of teacher/school
invitations, etc.) might be particularly important for culturally/ethnically and socioeconomically
diverse populations. In some cases, researchers have found middle to upper SES groups unique
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in demonstrating not just higher levels of academic achievement, but also a significant decrease
in behavioral problems associated with parental involvement (McNeal, 2001). Another study
suggested that SES moderated the effects of parental involvement. For example, in lower SES
schools, parental involvement directly related to their own child’s learning private good PI,
contributed to greater academic achievement. In contrast, public good PI as described above, saw
a greater impact on students in higher SES schools (Park et al., 2017). Researchers using the
Hoover-Dempsey and Sadler (HDS) model also suggested that Black and Latino parents,
including Spanish speaking parents’ involvement was more likely to be at home and less visible
and/or appreciated by institutions. In addition, this population of parents’ involvement was more
strongly impacted by parental sense of efficacy (Park & Holloway, 2013). Their results were
consistent with findings that although parents from lower SES categories might have lower rates
of successful involvement at school, their impact on student engagement when successful was
greater than their higher SES counterparts (McNeal, 2001; Shumow & Miller, 2001; Wang &
Sheikh-Khalil, 2014).
Another study found that SES was the strongest predictor for academic success for all
student and racial groups except for female African American students (Howard et al., 2019). In
contrast, data review and analysis of the National Longitudinal Survey of Youth 1979, Domina
(2000) found that parental involvement contributed to the prevention of behavioral problems and
had greater impacts in families with lower SES but had no direct impact on academic outcomes.
These inconsistencies have led some researchers to suggest that traditional methods of parent
involvement outreach that have proven effective in the past, may not be sufficiently inclusive to
be effective with historically disenfranchised populations (Park & Holloway, 2013; MarinezLora & Quintana, 2009). It is also worth noting that while broad ecosystems (school, home,
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extracurricular) of involvement have been studied, there has been little research to specifically
compare the forms of involvement individually used by parents to predict outcomes (Wang &
Sheikh-Khalil, 2014).
Although some studies have failed to connect school-based involvement with student
academic success in at-risk populations (Ingram et al., 2007; Shumow & Miller, 2001; Wang and
Sheikh-Khalil, 2014), other studies have suggested that different forms of support might serve
different purposes. Wang and Sheikh-Khalil (2014) noted that in their study, the behaviors
encompassed by academic socialization, had the strongest positive relationship to both academic
success and the strongest negative relationship with depression of their three forms of PI. The
researchers also noted that there were significant positive impacts on student academic
environment, which may contribute to perseverance, even when academic markers such as
grades and test scores, showed minimal impacts. However, in a younger age group, based on
data gathered from 2,155 participants in 1987 for the Longitudinal Study of American Youth
(LSAY), parent report for 7th grade students indicated that home help was associated with greater
value placed on school, but was negatively associated with grades. In contrast, school-based
involvement was positively associated with higher grades, but not higher test scores (Shumow &
Miller, 2001).
Research on SES has shown it has many contextual factors, affecting academic outcomes
directly and indirectly. The direct effects of SES include resource impacts (time, energy, funds,
transportation, etc.) while the socioemotional role may be less obvious and an indirect effect. In
interviews with 929 parents and their child, researchers found that parental efficacy was a
predictor for the level of parental involvement reported (Shumow & Lomax, 2002). This finding
is supported by the early work of Eccles and Harold (1996) when they examined the effects of
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self-efficacy on parental involvement, finding that self-reported parental efficacy in a specific
subject predicted the amount of help reported for that subject. A French study that looked at
parental involvement in 203 elementary school families across seven schools also assessed
parental efficacy as a mediator for the impacts of SES on academic outcomes (Tazouti &
Jarlégan, 2019). They found that SES predicted mothers’ self-efficacy related to assisting and
supporting their children academically and their involvement increased or decreased accordingly.
The effect of SES on efficacy and parental efficacy on involvement was only a significant
predictor of involvement for mothers. As students’ self-efficacy has been shown to be a
consistent predictor of academic achievement (measured by GPA), this study will examine the
potential link between parental efficacy and student efficacy (Weiser & Riggio, 2010).
Most of the studies have suggested significant effects for at least one of their broad
environmental areas of involvement, however, there is a need for deeper understanding to inform
effective interventions. Currently, studies have examined generalized involvement and even
begun to compare the differences in home and school involvement while considering SES, race,
age, and gender. However, the inconsistencies in results suggest underlying distinctions in the
variables themselves that affect who, when, how and where involvement provides the most
impact on academic outcomes. One significant theme that was noted in many of these studies
was communication. This suggests that for the data collected in immersion classes, language
may be a relevant factor for effectiveness of parental involvement.
Language Immersion Classes
Many factors were considered while assessing the Hoover-Dempsey and Sandler model
including the significance of cultural and ethnic identity, resources, and expectations. However,
most researchers focused on assessing traditional methods of instruction and students in standard
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classrooms. The current study offers a unique opportunity to explore patterns of involvement in
immersion classes. In 2008, a Utah based program with dual language immersion (one way and
two way) with three target languages was established (Watzinger-Tharp et al., 2018). This
program translates material into a target language, which augmented and clarified as needed in
English. A study was conducted with elementary students using statewide standardized testing
for Math achievement to create a comparison group for students participating in the program.
Math students in 3rd grade demonstrated no notable loss and had greater growth in their math
skills in 4th grade than their non-immersion counterparts. In science, students’ outcomes were
compared in 4th grade, where their achievement was lower than their peers, but demonstrated
science proficiency at a higher rate than their counterparts in the 5th grade (Watzinger-Tharp et
al., 2018).
A study in Los Angeles, California on parental involvement examined two-way
immersion programs in seven elementary schools with ethnically diverse students (Ee, 2017). Of
the 454 participants, immigrant parents made up 80% of the study including families from South
Korea, Mexico, China, the Philippines, Japan, Vietnam, and South/Central American countries.
The researchers examined three types of involvement: parent interactions, engagement, and
school involvement. Higher levels of parent interaction (i.e., sharing information, discussing
meetings/events and/or supervising each other’s children) and school environment (i.e.,
welcoming, embracing and respects languages and culture, multilingual support) were positive
predictors of parental involvement (Ee, 2017).
Along with a startling lack of recent peer-reviewed, data-driven research on this topic, the
existing programs are also inconsistent in the definition and implementation of dual language
immersion. Programs in the past have included one way (single target language) and two way
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(multilingual students), single target languages and up to three languages. Program resources,
teacher education/preparation, subject material, grades implemented, length implemented all
varied across school curricula (Cummins, 1998; Serafini et al., n.d.; Steele, 2017). This suggests
the need for further study on the impacts of language immersion programs on STEM outcomes
and parent ability to support students through parental involvement.
STEM Interest
It is important to note that as described in the introduction, the definition of STEM varies
from one study and theory to another and can affect the generalizability of the outcomes.
Research on what contributes to interest in STEM career paths has developed several theories
regarding predictors. One of these is Math self-concept, and more broadly academic self-concept
(Sax et al., 2015). This theory is based on the power of self-perception as a predictive factor of
academic achievement and the related behaviors and psychological processes (i.e., motivation).
When related to academic subjects the research has defined self-concept as a sense of self
efficacy or competence based on personal assessment and observations of others’ abilities (Sax
et al., 2015). In a study on 21,444 9th grade students, researchers found that race, gender, SES,
math interest and science self-efficacy were the most significant predictors of students who
aspired to a STEM career (Mau & Li, 2018). Their student population was pulled from the High
school Longitudinal Study of 2009 from the National Center for Education Statistics (NCES)
first year students (Mau & Li, 2018). Mau and Li’s (2018) definition of STEM included math
and computer-based careers; “architecture and engineering; and life, physical and social
sciences” as STEM careers. Another study looked at expectancy values using the same NCES
database (21,440 students), but defined their careers as Science, Technology, Engineering, Math
(STEM) and Medicine (STEMM; Gottlieb, 2018). This study used expectancy values, which
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relies on the combined perception of expected success and the intrinsic value a task holds for
each individual to predict their pursuit of a particular outcome. The expectancy value theory did
not predict the career intentions for non-white students for STEMM or STEM. Previous research
for the predictive value of SES, academic achievement (as measured by a math assessment), and
efficacy, interest, and utility were supported only for the white students in this study.
One important note is that STEM is often researched as either Math or Science, or as a
collective variable. This approach does not recognize the differences between students’
perceptions of the individual fields in STEM, and may miss the nuances entirely (Sax et al.,
2015). One example of this is that when STEM is research as STEMM career aspirations and
parsed out further, the gender gap is significantly reduced, occurring largely in the math fields
such as engineering (Gottlieb, 2018; Kimmel et al., 2012; Riegle-Crumb et al., 2011).
The research suggests that there is importance in the process of developing a sense of
STEM self-efficacy and self-perception of academic competence in students. It is a recurring
theme in both the theory of self-concept and expectancy value when discussing the predictors for
various definitions of STEM subjects (Gottlieb, 2018; Mau & Li, 2018). How this efficacy is
developed and sources of healthy measures for achievement and ability, are not fully addressed
in the literature. Despite this lack, a recurring theme noted in the literature is family expectations
(Mau & Li, 2018), and cultural capital, such as a parent who works in a STEM field (Holmes et
al., 2016) impacting this development.
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Chapter 3: Method
The data collected for this project were from the baseline (pre-assessment) of a larger
longitudinal study conducted under a National Science Foundation grant (#1433185) examining
the impact of STEM exposure. The Sleep to Enhance Participation in STEM (STEPS) team
developed the Z-Factor, which is a unique technology-based curriculum designed to address the
scientific process at the elementary school level. This chapter reviews the specific methods
selected for this project including three primary measures: background questionnaires completed
by both parents and students, the Parent Involvement Project questionnaire for participating
guardians, and the S-STEM Survey (Friday Institute for Educational Innovation, 2012)
completed by students.
Participants
Two elementary schools (School 1 and School 2) from the same district in a relatively
affluent part of a Southwestern state participated in the study. In School 2, English proficient
students are allowed to opt into what is described as a partial language immersion program
starting in kindergarten or first grade. Baseline data collection occurred over two school years.
To test the efficacy of the Z-Factor sleep science curriculum, the parent study utilized a quasiexperimental, non-equivalent control group in which the Z-Factor was implemented in a
staggered fashion. In the first year, all 4th and 5th grade students from School 1 were slated to
participate in the Z-Factor sleep science curriculum, while students from School 2 in the same
grades, including those in Spanish Immersion classes, completed the baseline surveys with no
further anticipated exposure to the curriculum. During the second year, prior to administration of
the Time 1 (T1 or baseline) evaluation, parents from School 2 were informed that 4th grade
students receiving the standard instruction (non-immersion classes) would participate in the Z-
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Factor curriculum. However, the students in the Spanish immersion classes did not participate in
the data collection nor did they receive the Z-Factor curriculum as it was not available in Spanish
to fit their immersion curriculum.
In total, 505 students across both schools were enrolled in 4th and 5th grade between the
two schools; however, 44 students were in the 4th grade Spanish Immersion classes during year
2 so they were not administered a baseline evaluation. The remaining 461 students across both
schools were set up for an evaluation at T1 (baseline) in their standard instruction classes (245
were from School 1 and 155 were from School 2) or their 5th grade immersion class (n=61). Of
the 461 students, 395 completed at least the demographic questionnaire. Of the 395, 57 were
enrolled in immersion classes and were not included in Research Questions 1 and Question 2.
Some students did not complete the baseline evaluation due to absence, moving, participation in
exceptional programming, receiving alternative instruction during class time or exemption by
parent or student request.
Table 1 shows the sociodemographic characteristics of students from School 1 and
School 2, the total combined (reported in text below) for those receiving standard instruction,
and the characteristics of those who had a parent respond. Across the whole sample receiving
standard instruction, males and females comprised 51.6% (n = 178) and 48.1% (n = 166),
respectively; they had a mean age of 9.74 years of age (SD = .71). Across the whole sample
receiving standard instruction, males comprised 51.6% (n = 178) and females 48.1% (n = 166),
with a mean age of 9.74 years of age (SD = .71). The mean estimated median income based on
census tract data according to street address was $104,534.58 (SD = 24,487.36). Sixty-four
students (15.9%) received free or reduced lunch, for which eligibility is determined based on
family income. The schools also had documented the following race/ethnicity of the participants:
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White 52.4% (n = 211), Asian 6.5% (n = 26), Latinx/Latino 22.8% (n =92), African American
2.2% (n = 9), Hawaiian/Pacific Islander .7% (n = 3), and more than two races 6% (n = 24).
Additionally, 13.9% (n = 56) were identified as receiving special education and 4.2% (n = 17)
had a 504 plan.
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Table 1. Sociodemographic Characteristics of Students Receiving Standard Instruction
Student Demographics

School 1
N (%)

School 2
N (%)

Totals
N (%)

Students with Parents Who
Responded

4th

142 (58.0)

85 (54.8)

227 (56.8)

113 (62.1)

5th

74 (30.2)

40 (25.8)

114 (28.5)

69 (37.9)

8

2 (.9)

2 (1.6)

4 (1.2)

9

85 (39.0)

44 (35.2)

129 (37.6)

61 (33.3)

10

100 (45.9)

62 (49.60

162 (40.4)

92 (50.3)

11

31 (14.2)

16 (12.8)

47 (13.7)

26 (14.2)

1 (.8)

1 (.3)

Grade

Age

12

-

3 (1.6)

1 (.5)

Gender
Male

117 (53.7)

61 (48.0)

178 (51.6)

97 (53)

Female

101 (46.3)

65 (51.2)

166 (48.1)

86 (47)

1 (.6)

1 (.3)

Other

-

-

Income
Free/Reduceda

36 (14.7)

28 (17.7)

64 (15.9)

23 (12.6)

Median Incomeb

98,904

122,177

101,984

101,381

White/Caucasian

132 (53.9)

79 (50.0)

211 (52.4)

116 (63.7)

Hispanic/Latinx

50 (20.4)

42 (26.6)

92 (22.8)

38 (20.9)

Black/African American

6 (2.4)

3 (1.9)

9 (2.2)

2 (1.1)

Asian

11 (4.5)

15 (9.5)

26 (6.5)

13 (7.1)

Hawaiian/Pacific Islander

2 (0.8)

1 (.6)

3 (.7)

Two or more/Other

20 (8.2)

4 (2.5)

24 (6.0)

13 (7.1)

504

7 (2.9)

10 (6.3)

17 (4.2)

8 (4.2)

Special Education

31 (12.7)

25 (15.8)

56 (13.9)

25 (13.7)

Race/Ethnicitya

Education Statusa

Note: These data were provided by the school. Ns may vary as the school may not have provided some
information on certain students or students did not provide a response. b Median income served as a proxy for
household income using census tract data based on the parents’ street address.
a
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Research Questions 1 and 2 included parents and students from Schools 1 and 2 who
received standard instruction. Since survey invitations were sent to every parent with a valid
email address within the schools’ database, to avoid caregiver overlap for the same child, this
study determined the ‘primary’ parent using a decision tree based on a priori coding criteria (see
procedures below and Appendix A). As can be seen in Table 2, 191 students (47.75% of possible
students; 56.51% of students who completed surveys) had at least one parent respond at T1
across the two schools. This equates to roughly 27.88% of the estimated number of parents
invited (n = ~685), though this is a slight underestimate as some students had more than one
caregiver respond at the first time point. Among those receiving standard instructions, School 1
had significantly more parents respond, with a rate of 31.08% versus 13.76% from School 2.
Again, this rate does not account for students who had more than one caregiver respond.
Of the 191 primary responders for students from standard instruction, 77% (n = 147) identified
themselves as being the student’s mother, 20.4% (n = 39) reported they were the student’s father,
and 2.5% (n = 5) endorsed another caregiving role to the student (e.g., grandparent, stepmother,
aunt, etc.). Parents reported their race/ethnicity as White 78% (n = 149), Asian 10.5% (n = 20),
Latinx/Latino 16.8% (n =32), African American 0.5% (n = 1), and more than two
race/ethnicities 2.1% (n = 4). The distribution of languages spoken in the home consisted of
94.8% (n =181) English, 7.3% (n =14) Spanish and 11.3% (n = 21) Other, with the option to
select more than one. Those who selected Other, reported that Chinese, French, Korean, Polish,
and Portuguese were spoken in the home. The relationships status of those who responded were
as follows: married (83.1%; n =147), remarried (1.7%; n = 3), partnered (2.3%; n = 4), single
(6.20%; n = 11), divorced/separated (5.1%; n = 9) or other (1.1%, n = 2).
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Table 2. Sociodemographic Characteristics of Participating Parents
Demographic Variables

School 1
N (%)

School 2
N (%)

Total
N (%)

Immersion
Parents who
responded

Mother

109 (79.0)

38 (71.7)

147 (77)

17 (85.0)

Father

28 (20.3)

11 (20.8)

39 (20.4)

2 (10.0)

Other

1 (.7)

4 (1.9)

5 (2.5)

1 (5.0)

Caregiver Role

Education Level
Less than high school

-

-

-

1 (5.0)

High school or GED

10 (7.4)

3 (1.9)

13 (6.9)

1 (5.0)

Some College

23 (16.9)

4 (2.5)

27 (14.3)

4 (20.0)

Bachelors degree

53 (39.1)

17 (10.8)

70 (37.0)

5 (25)

Some graduate work

15 (11.0)

2 (1.3)

17 (9.0)

2 (10.0)

Postgraduate

35 (25.7)

27 (17.1)

62 (32.8)

7 (350)

Single

7 (5.7)

4 (7.5)

11 (6.2)

-

Married

105 (85.4)

42 (79.2)

147 (83.1)

Divorced/Separated

6 (4.9)

3 (5.7)

9 (5.1)

1 (5.0)

Partnered

4 (1.6)

-

4 (2.3)

-

Remarried

1 (.8)

2 (3.8)

3 (1.7)

1 (5.0)

-

2 (3.8)

2 (1.1)

-

Relationship Status

Other

18 (90.0

Race/Ethnicity
White/Caucasian

109 (79.0)

40 (70.5)

149 (78.0)

13 (65.0)

Hispanic/Latinx

23 (16.7)

9 (17)

32 (16.8)

6 (30.0)

Black/African American

1 (.7)

Asian

10 (7.2)

Other

3 (2.2)

1 (.5)

-

10 (18.9)

20 (10.5)

-

1 (1.9)

4 (2.1)

1 (5.0)
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Table 1 continued
Demographic Variables

School 1
N (%)

School 2
N (%)

Total
N (%)

Immersion
Parents who
responded

English

122 (88.4)

48 (90.6)

170 (89.0)

Spanish

7 (5.1)

1 (1.9)

8 (4.2)

8 (40.0)

Other

8 (5.8)

6 (11.3)

14 (7.3)

-

English

133 (96.4)

48 (90.6)

181 (94.8)

19 (95.0)

Spanish

11 (8.0)

3 (5.7)

14 (7.3)

2 (10.0)

Other

13 (9.4)

8 (15.1)

21 (11.3)

-

Primary Language
20 (100.0)

Languages spoken in the home

Note: Numbers may vary as parents may have skipped items inadvertently or by choice and some questions allowed
more than one selection (e.g., language).

For Research Question 3, 17 students who received Spanish Immersion instruction had at
least one parent complete a survey at T1, which resulted in 30.36% of these students having a
caregiver respond about their level of involvement; this rate is higher than the response rate of
parents of students receiving the standard instruction at School 2. Table 3 provides the sociodemographic of all students enrolled in Spanish Immersion classes (School 2 only) as well as
those students who had a parent respond.
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Table 3. Sociodemographic Characteristics of Students in Immersion Classes
Student Demographics

Immersion
N (%)

Students with Parents Who
Responded

4th

35 (61.4)

12 (63.2)

5th

22 (38.6)

7 (36.8)

9

22 (40.0)

10 (52.6)

10

27 (49.0)

8(42.1)

11

6 (10.9)

1 (5.3)

Male

27 (47.4)

10 (52.6)

Female

30 (52.6)

9 (47.4)

-

-

8 (8.1)

4(20.0)

110,566

110,566

White/Caucasian

54 (54.5)

13 (65.0)

Hispanic/Latinx

36 (36.4)

6 (30.0)

Black/African American

1 (1.0)

-

Asian

1 (1.0)

-

Two or more/Other

7 (7.1)

1 (5.0)

504

4 (4.0)

-

Special Education

4 (4.0)

3(1.0)

Grade

Age

Gender

Other
Incomea
Free/Reduced
Median Income
Race/Ethnicitya

Education Statusa

Note: These data were provided by the school. Ns may vary as the school may not have provided some
a

information on certain students or students did not provide a response.
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Measures
Using an electronically administered survey system (REDcap) student participants
completed questionnaires including child background information and questions about STEM
interest/skills. Parents completed their questionnaires through a REDcap parent portal link that
was sent via email after an initial parent meeting to introduce the project. These surveys included
the Demographics questionnaire and the Parent Involvement Project (PIP) used in this study. The
parent questionnaires were not forced choice, leading to the possibility of missing parent data.
Students
Fourth and fifth grade students were asked to complete a basic informational
questionnaire with their age, grade, gender identity, teacher, and school. They were also asked to
complete the Upper Elementary School (4th-5th) Student Attitudes Toward STEM (S-STEM)
Survey (Unfried et al., 2015). All questions were set to required responses, but students could
request exceptions if there were any questions they desired to skip. The on-site team assisted
students at their request to skip questions they did not wish to answer, minimizing missing data
for students. The students answered questions regarding their confidence and efficacy in STEM
subjects as well as assessed their 21st Century Learning Skills and measured understanding and
interest levels in STEM careers. The school district provided data regarding the student’s
biological sex, race/ethnicity, special education status (504, IEP, mainstream placement), and
street address that could be used to ascertain estimated family income based on census tract data.
The S-STEM survey (Friday Institute for Educational Innovation, 2021) has two
versions: the Upper Elementary questionnaire and the Middle/High School questionnaire. All
psychometrics reported below are for the Upper Elementary version administered in this study.
The S-Stem includes three sections relating to perception of STEM subjects, considered a
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measure of student STEM Self-Efficacy. All four S-STEM subscales provided five response
options of Strongly Disagree, Disagree, Neither Agree nor Disagree, Agree, and Strongly Agree.
They were provided a corresponding numeric scale (i.e., 1, 2, 3) for scoring purposes. Scores can
be reported as a sum of the ratings (see potential ranges below) or as an average of the ratings to
account for any missing responses (Unfried et al., 2015). In addition to the reliability coefficients
listed below from the original validation study, the current sample’s responses also demonstrated
strong internal consistency (Taber, 2018) according to the Cronbach alpha reliability coefficient
(Math α = .84, Science α = .82, Engineering/Technology α = .83).
Math. The S-STEM Math (α = .86) includes eight questions including items such as
“Math has been my worst subject,” “I can get good grades in math,” and “I am the type of
student who does well in math.” The sum of the scores could range from 0 - 32.
Science. The Science section (α = .84) is a series of nine questions. Examples include
“After I finish high school, I will use science often,” “I feel good about myself when I do
science, I know I can do well in science.” The sum of the scores could range from 0 - 36.
Engineering and Technology. The Engineering and Technology section (α = .84)
includes nine questions such as “I like to imagine making new products,” “I am good at building
or fixing things,” and “Designing products or structures will be important in my future jobs.”
The sum of the scores could range from 0 - 36.
There is also a subscale assessing student’s beliefs regarding their 21st Century Learning
Skills and career exposure/awareness. The last section includes two-part insight into the
student’s environment and exposure to STEM as well as their expectations of their own abilities.
The first section asked how well they expected to do this year in English/Language Arts, Math,
and Science class. Their response options included “Not very well,” “OK/Pretty Well,” and
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“Very Well.” The final section asked students if they knew any adults who worked as scientists,
engineers, mathematicians, and technologists. Their response options included “Yes,” “No,” and
“Not sure” and were not numbered.
Parents
Demographic data collected includes parent-reported income (SES), race/ethnicity,
gender, marital status, and current employment. Parents were asked to complete the Parent
Involvement Project (PIP) questionnaire in REDCAP online. Starting in 2002, the PIP
developers conducted four studies to determine its validity and reliability. In the first study,
validity and reliability tests were conducted including a Cronbach’s alpha (α) for each section.
The majority of the items have not had psychometric data reported for some of the subsequent
iterations of the constructs although most were refined to fewer questions. Therefore, the internal
consistency is provided for the most recent iterations when a final reliability coefficient was not
provided. They are also presented in order of the finalized levels described in Study 4 and
described using their final labels seen in Study 4 (See Appendix 2). For the purpose of the
current study, the data examined were from Study 4 OERI Parent Questionnaires relating
parental involvement and efficacy and their impacts on student efficacy in STEM. Completion of
the parent measure (PIP, 144 questions) took approximately 15-20 minutes to complete. Exact
completion times are unknown as the parent measure was completed at home.
Level One. Level one encompasses the subscales that assess what personal beliefs affect
parents’ decision to become involved, their perception of the expectation to be involved and their
life context variables. The first three scales included are: Sense of Efficacy, General School
Invitations for Involvement, and Self-reported Role Beliefs. These subscales provided insight into
parents’ perceived roles and abilities in addition to their perception of the school’s acceptance of
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those efforts based on their experience at the school their child is currently enrolled in.
Responses ranged from 1 to 6 with the strongest agreement being 6 (1 = Disagree very strongly,
2 = Disagree, 3 = Disagree just a little, 4 = Agree just a little, 5 = Agree, 6 = Agree very
strongly). Higher scores reflect higher reported self-efficacy in supporting their child, more
specific invitations, or a belief in holding a higher number of responsibilities.
Self-Efficacy. This subscale first had 11 items, with an initial α of .80 in Study 1. This
scale was then reduced to 7 items (α = .78) in Study 2 before the section was finalized with 5
items (score range of 5 - 30). Only this first scale required reverse scoring. The questions
assessed the parent’s perception of their own ability to support their child’s education, at home
and in the school environment. Three sample items included “I don’t know if I’m getting
through to my child,” “I don’t know how to help my child make good grades in school,” and “I
don’t know how to help my child learn.
General Invitations from the School. This subscale had 11 items with an initial α of .88
and a final of 6 items (α = .88) in Study 2 and Study 4. It measured parents’ perception of
expected involvement from the school. Two example items included “I feel welcome at this
school.” and “Parent activities are scheduled at this school so that I can attend.”
Self-reported Role. This subscale had 22 items (α = .69) that was broken down further
into two parts, Beliefs (11 items) and Behaviors (11 items). By Study 2, items were combined
into a subscale called Self-Reported Role (Activity) beliefs (10 items, score range 10 - 60, α
=.80). The final Self-reported Role Beliefs was assessed using the prompt “I believe it is my
responsibility to….” with responses such as “help my child with homework,” “volunteer at
school,” or “talk with my child about the school day.”
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Self-reported Valence. This subscale was not in the first two studies; it was developed in
Study 3 and resulted in 6 new items (α =.85) that remained consistent for Study 4 (score range of
6-36). This subscale reflects the parent’s experiences with school when they were a student. The
questionnaire offers a series of items listed as prompts with a numbered response scale specific
to each item. For example, “My school…” with response items ranging from 1=Disliked to 6 =
Liked with no qualitative descriptors in between on any of the items. Other stems included “My
teachers…” with responses of 1 = Were Mean to 6 = Were Nice, and “I felt like…” with
responses such as 1 = An Outsider to 6 = I Belonged. These items are asked in general regarding
the parent’s experiences as a student and are not grade or age specific. Higher scores indicate
stronger positive feelings for school by the parents.
The PIP also includes three scales related to more specific involvement, assessing direct
requests for involvement from either the child or the school and the parents’ perceived ability to
meet those requests. Using a frequency scale of 1 = Never; One or 2 = Two times; 3 = Four or
Five times; 4 = Once a week; 5 = a Few times a week; 6 = Daily to indicate the frequency of
specific child demands or invitations for involvement.
Specific Invitations from the Teacher. This construct was also developed in Study 2 and
consisted of 6 items (α = .81) and was finalized with 5 items in Study 4 (5 questions, score range
of 5 - 30). It asked how often the activities had taken place since the beginning of the school
year. Examples included “My child’s teacher asked me to help out at school,” “My child’s
teacher asked me or expected me to help my child with homework,” and “My child’s teacher
asked me to talk with my child about the school day.” Higher scores indicated more specific
invitations for involvement.
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Specific Invitations from the Child. This subscale was used to measure requests for
involvement from the child and was developed in Study 2 (6 items, α = .70) before 5 items were
finalized in Study 4 (score range of 5 - 30). Examples include “My child asked me to supervise
his or her homework”, with higher scores indicating more specific invitations for involvement.
Knowledge and Skills for Involvement. This subscale asked parents to indicate how
much they agreed or disagreed with statements regarding the current school year. It is a construct
developed in Study 2 consisting of 9 items (α = .83) and was finalized in Study 4 with 6 items
(score range of 6-36) and assessed parents-reported awareness of involvement opportunities and
skills to be involved. Sample items include “I know how to explain things to my child,” “I know
about special events at school,” and “I know effective ways to contact my child’s teacher.”
Perceptions of Time, Energy. This subscale also asked parents to indicate how much
they agreed or disagreed with statements regarding the current school year. It was developed in
Study 2 and consisted of 8 items (α = .84) and was finalized in Study 4 with 5 items (α =.84). (5
items, score range 5-30, α = .84). Examples included “I have enough time and energy to
communicate effectively with my child’s teacher,” “I have enough time and energy to attend
special events at school,” and “I have enough time and energy to help my child with homework.”
Responses were made with the same six-point frequency format described above.
Level Two. Level Two looks at the methods parents employed to involve themselves in
their child’s academics. All four sections of this level used a response scale ranging from 1-6 (1
= Not true at all, 2 = A little bit true, 3 = Somewhat true, 5 = Often true, 6 = Completely true).
Higher scores indicate higher reported use of the mechanism in question. The Involvement
subscale was developed in the study 3 and 4, expanding early questions regarding the support
that parents provided to include anyone who provided support.
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Modeling. This construct was developed in Study 3 based on the research thus far, it had
10 items (α =.75), and remained consistent in Study 4 (score range 10 - 60). This section used a
single prompt; “We show this child that we” … with various ending fragments to complete the
statement. Endings included … “like to learn new things,” … “enjoy figuring things out,” …
“can explain what we think to others” and … “like to solve problems.” The current sample’s
Cronbach’s alpha on this subscale was .95.
Encouragement. This construct had 13 items (α = .92 both previously published and the
current sample) and remained consistent in Study 4 (score range 13 - 78). It asked how true the
following thirteen statements were. The single prompt “We encourage this child” … was
completed with various endings. The endings included …to develop an interest in schoolwork,
…to follow teacher directions, …to stick with problems until he/she solves it, and ….to try new
ways to do schoolwork when he or she is having a hard time.
Reinforcement. This construct began with 12 items (α = .87) in Study 3 and was finalized
with 13 items in Study 4, although no new reliability scores were reported (score range 13 - 78).
The prompt reads “We show this child we like it when he or she…”. Responses included various
endings such as …wants to learn new things, … asks the teacher for help, …works hard on
homework, and …checks his or her work. The current study reflects strong internal consistency
(α = .97).
Instruction. This section consisted of 15 items (α = .86 previously published; .93 current
sample) and remained consistent in Study 4 (score range 15-90). Responses were collected using
a single prompt. “We teach this child” with various endings. These included … “to work hard,”
… “how to get along with others in his or her class,” … “to go at his or her own pace while
doing homework” and … “how to make his or her homework fun.”
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Procedure
As noted previously, School 1 adopted the Z-Factor curriculum to be implemented in all
the 4th and 5th grade classes. During data collection, two to four STEPS team members were
assigned to the classrooms to support the students completing the evaluation. The classroom
teacher was typically also present and completing their own set of teacher questionnaires or
circulating around the room to help the students. Data were collected using a customized link for
each student to complete questionnaires on Research Electronic Data Capture (REDcap).
REDcap is a web-based application that is Health Insurance Portability and Accountability Act
(HIPAA) compliant and requires IRB approval for all projects involving human subjects (Harris,
et al., 2008). A unique name (school assigned email ID) and passcode were assigned to each
student for the purpose of data collection. The same approach was used for the parent sample;
however, their data collection was completed from home through a parent portal with a unique
login code created using their email ID.
As the program in School 2 is a partial language immersion, students spend half the day
immersed in a strictly Spanish based curriculum while the second half is in English. In
Kindergarten the students received Science, Health, Social Studies, Math, Language Arts,
Spanish Literacy and Culture entirely in Spanish and Music, Art, and Physical Education were
taught in English. In the first grade they receive Science, Math, Spanish Literacy, and Culture
entirely in Spanish and Language Arts, Social Studies, Health, Music, Art, and Physical
Education is taught in English. Grades 2-5 receive Science, Social Studies, Spanish Literacy and
Culture in Spanish and English Language Arts, Health, Math, Music, Art, and Physical
Education in English.
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For each question, the sample varied based on the variables being examined and the data
available after checking for missing data. For example, a subsample of comparable students
receiving standard instruction only will be used for questions utilizing the limited samples
expected in the bilingual immersion classes. Limited sample sizes are expected due to the
enrollment requirements and limited classrooms offering this option.
The school district that participated authorized a Family Educational Rights and Privacy
Act (FERPA) waiver prior to the proposal of the program. When the proposal was funded, the
schools universally adopted this waiver when they accepted the curriculum. The school provided
a list of parents or guardians paired to the students who were enrolled in each participating
classroom and offered the opportunity to review the measures. The school provided a list of
caregivers on record for each child, which included names, addresses and emails; the number of
adults ranged from 1 - 4. A default exclusion criterion for any adult on the list was the lack of a
confirmed email for contact. Parents from both schools were notified of the program and then
contacted via email through Redcap to their individual email account to establish their parent
portal. A total of five reminders were sent out to parents over the span of 4 - 5 days. If parents
did not respond after approximately two weeks, follow up by phone and/or by a university email
to supplement Redcap invitations to prevent parent or email designation as junk mail or spam.
Follow up reminders sent to parents were not tracked consistently, however any records kept on
successful contacts will be reported as part of the discussion.
Data Analysis
Data for this study were analyzed using the Statistical Package for Social Sciences
Software (SPSS, version 27). To determine if students receiving standard instruction in both
schools are comparable, preliminary t-tests were run to compare if any differences in self-
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efficacy existed. This approach was used because self-efficacy was the main dependent variable.
Since no significant differences were found between students from the two schools on any of the
three self-efficacy scales (Math, Science, Engineering/Technology), the data from the students in
standardized instruction from the two schools were pooled for the first two questions. The third
question regarding the immersion classes from school two were run with only the students from
school two as school one was never given the option to enroll in the immersion classes.
Hypothesis Testing
Research Question 1. What is the relationship between levels of parental involvement with
elementary school students’ efficacy for STEM?
Hypothesis 1a. Levels of parental involvement, regardless of approach, will predict studentreported STEM self-efficacy in the areas of math, science, and engineering/technology.
The first hypothesis predicted that parents who contribute to learning through selfreported involvement regardless of method will have students with increased STEM self-efficacy
as self-reported in the areas of science, math, engineering/technology. This relationship was
examined using the collective parental involvement methods subscale scores from the parents’
self-report on the PIP and the self-efficacy subscales as recorded in the S-STEM. Canonical
Correlation Analysis (CCA), a multivariate discriminant analysis, assessed the overall fit of the
model and significant relationships within the constructs. CCA creates a linear equation for
predictor variables (i.e., parental involvement set) and a linear equation for criteria variables (i.e.,
STEM self-efficacy). Initial review is based on whether the overall model is significant at the p <
.05 level. The Wilks-Lambda reflects the amount of variance not shared between the two sets are
related, whereas the eigenvalue provides information about the amount of shared variance in the
two variates are attributable to the respective canonical correlation. The direction of the
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correlation coefficient reflects a pattern of how parental involvement relates to self-efficacy. To
determine the validity of the synthetic sets, raw and standardized coefficients were examined for
each variate The structure coefficient (rs) provided the strength of association between the two
constructs of parental involvement and student self-efficacy (Sherry & Henson, 2005). Structure
coefficients (also referred to as functions or canonical loadings) yielding an effect size of r 2 ≥
0.20 were considered practically significant. CCA has the following assumptions: (a)
homogeneity of variance; (b) a linear relationship between each set of variables and the
canonical variates; and (c) a sufficient sample size. To check for assumptions of the CCA, tests
of normality and identification of outliers were performed. Skewness is an indication of whether
the distribution is asymmetrical, whereas kurtosis describes the “'peakedness' of a distribution”
(Kim, 2013, p. 53). West et al. (1995) indicated that a skew greater than two and a kurtosis
greater than seven were indicative that data were not normally distributed. As CCA is highly
sensitive to non-normally distributed data, this study followed the process for removal of outliers
and logarithm 10 transformation (Pek et al., 2018).

Figure 1. Proposed CCA representation of Parental Involvement Set and Student SelfEfficacy Set
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Research Question 2. Does Parental Involvement mediate the effects of parental selfefficacy on student self-efficacy?
Hypothesis 2a. There will be an effect of parental self-efficacy on student self-efficacy in one
or more of the areas (math, science, engineering).

Figure 2. Total Effect of Self-Efficacy Model
Hypothesis 2b. The direct mediation effect of the parental self-efficacy on student efficacy
toward STEM in one or more areas (math, science, engineering) occurs via parental
involvement, characterized by their use of any combination of the following: Instruction,
Reinforcement, Encouragement, or Modeling.
Hypothesis 2c. One or more parental involvement methods (Instruction, Reinforcement,
Encouragement, and Modeling), while controlling for the other methods, will mediate the
relations between parent-reported efficacy and student-reported STEM self-efficacy.
These variables were run in a parallel multiple mediator model using the Hayes SPSS
Process model (Hayes, 2013) to examine parental involvement as a mediator variable carrying
the effect between parental efficacy and student efficacy. This statistical approach uses least
squares path analysis to determine whether parental involvement mediates or creates an indirect
influence on the correlational relationship between parental self-efficacy and their child’s selfefficacy. As there are two pathways in which parental efficacy can affect the outcome, this
model allows a statistical expression for measure of impact carried by the direct and specific
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indirect effects. It also provides bootstrap confidence intervals and adjusts all paths for covariates
that are not identified as mediators. It does this by using the coefficients to calculate specific
total effects, direct effects, and indirect effects.

Figure 3. Parallel Multiple Mediator Model

Research Question 3. What are the patterns of parental involvement methods in immersion
classes and standardized classes?
Exploratory Hypothesis 1: There will be different patterns of parental involvement methods
for parents of students in Spanish immersion classes than for those who are in standardized
curricula.
Involvement patterns were explored for potential differences in the four methods used as
well as other aspects of involvement, such as level of involvement at home and school, parental
self-efficacy, etc. Given the fact that families in School 1 were not given the option to enroll the
student in SI classes, coupled with the differential response rate, analyses for Research Question
3 included only parent data from School 2. In this way, comparison regarding parental
involvement was between responding parents of students receiving standard instruction (n = 52).
and those receiving Spanish Immersion (n = 17) within the same school. Considerations had
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been given to matching a subsample of those receiving standard instruction based on biological
sex of the student and relationship of the caregiver to the student. Nonetheless, given that the
standard instruction group represented a finite group for which there may not have been
comparable student-parent composition, the analytic approach instead utilized non-parametric
tests to compare differences in parental involvement methods and levels and data visualization to
illustrate patterns of involvement based on modes of instruction. The data visualization
techniques that were used to compare the two groups included a visual inspection of the
histograms and boxplots. Further, the Mann-Whitney U statistic was used to examine
differences in parental methods of involvement as there are two instructional groups, the sample
sizes were uneven, and the PIP scores were continuous values. The non-parametric equivalent of
a t-test for independent samples, the Mann-Whitney tests whether the distribution of two groups
are different (Sundjaja, Shrestha, & Krishan, 2020). The effect size is computed by dividing the
square root of the total sample size by the standardized test statistic.
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Chapter 4: Results
This chapter presents the results of the hypothesis tests and exploratory analyses to
determine the role of parental involvement methods in students’ STEM efficacy. It also describes
the patterns of parental involvement and examines differences in levels of parental involvement
between students receiving standard instruction and those in immersion classes, and for each
hypothesis, the analysis conducted and the statistical results.
Descriptive Statistics for and Sociodemographic Correlates of Parental Involvement
Methods and Students’ STEM Efficacy
The mean score (See Table 5) for each of the four parental involvement methods were as
follows: Encouragement (M = 70.34, SD = 9.05), Instruction (M = 78.27, SD = 10.49), Modeling
(M = 55.27, SD = 6.31), and Reinforcement (M = 73.20, SD = 7.28). Overall, these scores
indicate that parents who responded to the survey invitation tended to report use of these four
methods to a high degree. The mean scores on the S-STEM efficacy subscales were Math (M =
21.58, SD = 5.75), Science (M = 22.62, SD = 5.84), and Engineering/Technology (M = 23.54, SD
= 6.26).
Additional correlates were run to examine the potential associations between the
population’s demographic characteristics and parental involvement and student STEM efficacy.
The correlation coefficients as seen below in Table 4 indicated that minority parents reported a
decreased utilization of modeling and reinforcement methods, while higher median income was
associated with decreased utilization of encouragement. Caregivers who reported being female
had a significantly higher utilization of all four parental involvement methods.
Higher median income and higher student academic grade level was associated with
higher efficacy in science, whereas being female was associated with a lower efficacy in math
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and technology/engineering. Special education status was also associated with lower efficacy in
math.
Table 4. Demographic Pearson-product moment correlations
1. Minority
2. Age
3. Grade
4. Median Income
5. Free/Reduced Lunch
6. Special Education
7. Gender
8. Parent Gender

Math

.04
-.05
-.08
.12
.06
-.19*
-.24**
.01

Science
.02
.12
.19*
.16*
-.04
-.07
-.14
-.01

Tech/Eng
.08
-.02
.06
.09
-.05
-.06
-.17*
-.09

PI Encour
-.13
-.11
-.14
-.19*
.03
-.01
.12
.30**

PI Instruct
-.15
-.08
-.09
-.14
.04
.02
.14
.27**

PI Model
-.16*
-.14
-.18
-.09
.09
.08
.15
.31**

PI Rein
-.16*
-.06
-.04
-.14
-.05
-.02
.13
.30**
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Table 5. Parental Involvement Project Means
Parental Involvement
Project (PIP)Scale
Names

Schools 1

School 2

Totals

Score
Range

Mean (sd)

Median

Min-Max

Mean (SD)

Median

Min-Max

Mean (SD)

Median

Min- Max

Self-Efficacy

23.77 (4.54)

25.00

8-30

23.41 (4.96)

25.00

6-30

23.67 (4.65)

25.00

6 - 30

5- 30

Encouragement

71.19 (8.31)

74.00

38-78

68.27 (10.43)

71.00

42-78

70.34 (9.05)

74.00

38 - 78

13-78

Instruction

79.32 (10.30)

82.50

44-90

77.22 (10.91)

80.00

45-90

78.72 (10.50)

82.00

44 - 90

15- 90

Modeling

55.80 (5.96)

59.00

30-60

53.92 (6.98)

55.00

30-60

55.27 (6.31)

58.00

30 - 60

10 - 60

Reinforcement

73.79 (7.15)

78.00

5-78

71.7 (7.47)

74.00

51-78

73.20 (7.28)

78.00

5 -78

13- 78

Home Involvement

23.54 (4.79)

24.00

12-30

23.17 (4.03)

23.00

12-30

23.43 (4.58)

24.00

12 - 30

5-30

School Involvement

10.72 (3.06)

10.00

5-21

11.02 (4.84)

9.50

7-28

10.81 (3.65)

10.00

5 - 28

5-30

Level of Involvement

34.26 (6.24)

35.00

19-49

34.19 (7.28)

34.00

21-58

34.31 (6.59)

34.00

19 - 58

10-60

Table 6. MISO Student STEM Efficacy Mean
MISO
Subscales

Schools 1
Mean (sd)

School 2

Median

MinMax

Mean (SD)

Totals

Median

MinMax

Mean (SD)

Median

Score Range
MinMax

Math

21.58 (5.75)

23.00

2-32

20.39 (6.46)

21.00

1 - 32

21.14 (6.04)

25.00

1 - 32

0 - 32

Science

22.62 (5.84)

23.00

3-36

22.48 (6.37)

23.00

3 - 36

22.57 (6.03)

74.00

3 - 36

0 - 36

Engineering/
Technology

23.54 (6.26)

24.00

4-36

23.44 (6.64)

24.00

6 - 36

23.50 (6.39)

82.50

4 - 36

0 - 36
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Research Question 1: What is the relationship between levels of parental involvement with
elementary school students’ STEM Efficacy?
Table 5 shows the correlation matrix containing the bivariate relations between the four
parental involvement methods and student self-efficacy across the three STEM domains. The
Pearson-product moment correlations showed that the first method, Encouragement, was
significantly negatively related to Technology/Engineering Efficacy, r(171) = -.16, p = .041, but
not to Science Efficacy r(171) = -.07, p = .381 or Math Efficacy r(172) = -.05, p = .483. The
second method, Instruction, was significantly negatively related to Technology/Engineering,
r(171) = -.15, p =.046, but not to Science r(171) = -.05, p = .538 or Math r(172) = .003, p =
.996. The third method, Modeling, was also significantly negatively related to
Technology/Engineering, r(171) = -.15, p = .046, but not to Science r(171) = -.04, p = .610 or
Math r(172) = -.05, p = .553. The fourth, Reinforcement, was not significantly related to
Technology/Engineering, r(171) = -.03, p = .697, Science r(171) = .08, p = .315, or Math r(172)
= .10, p = .216. In all, at the bivariate level, higher levels of parental involvement using
encouragement, instruction and modeling had small, yet significant, correlations with lower
efficacy in Technology/Engineering.
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Table 7. Pearson-product moment correlations
1

2

3

5

6

-

.21**

.19*

.11

.23**

.18*

.04

2. Encouragement

.21**

-

.71**

.66**

.69**

-.05

3. Modeling

.19*

.71**

-

.68**

.67**

4. Reinforcement

.11

.66**

.68**

-

5. Instruction

.24**

.69**

.67**

6. Math Efficacy

.18*

-.50

7. Science Efficacy

.04

8. Technology/
Engineering Efficacy

-.05.

1. Parental Efficacy

4

7

8

M

SD

-.05

23.67

4.65

-.07

-.16*

70.34

9.05

-.05

-.04

-.15*

55.27

6.3

.62**

.10

.06

-.03

73.20

7.28

.62**

-

.003

-.05

-.15*

78.72

10.49

-.05

.10

.003

-

.32**

.30**

21.14

6.04

-.07

-.04

.08

-.05

.32**

-

.58**

22.57

6.03

-.16*

-.15*

-.03

-.15*

.30**

.58**

-

23.50

6.39

*p < .05, **p < .01, ***p < .001

The data were screened to determine if they met the CCA assumption of normality.
Following the recommended thresholds of West et al. (1995), most of the subscale scores did not
have a skew greater than two or a kurtosis higher than seven, with the exception of the PIP
Modeling subscale that yielded a skewness of -2.01. However, the Kolmogorov-Smirnov test
showed strong evidence that the PIP subscales were not normally distributed as all subscales
were significant. Further, the histograms depicted high levels of parental involvement, with the
boxplots reflecting that the parents reporting less involvement were outliers. To remedy this, two
approaches were taken. First, the parents’ responses that were three standard deviations beyond
the mean were removed and analyses rerun. However, results of the bivariate and canonical
correlations remained the same. Thus, those participants were retained. Second, we subjected
both sets of data to a log10 transformation, this is the data is reported below.
Together the four parental involvement methods created a synthetic variate made up of
the four Parental Involvement variables and the three of Student STEM Efficacy. CCA uses
factor analysis to determine the contributions of each variable in the sets into the new canonical
variates. In order to assess parental involvement as a pooled variable, CCA was performed on the
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two sets of variables, Parental Involvement (Reinforcement, Instruction, Modeling, and
Reinforcement) and S-STEM Efficacy (Math, Science, Technology, Engineering). The first
canonical correlation represents the first test of correlation for the three variates, .30 (9.8%
overlapping variance) and was significant, ƛ = .87, F(12, 431.54) = 1.99, p = .024. . The second
correlation tested the significance of the second two canonical correlations which were not
significant. The last test was for the significance of the third variate alone. Only the first will be
discussed as the second and third were not significant. The raw canonical coefficients for the
first set are used to indicate the impact of an increase in units per variable in the new parental
involvement variate. A one unit increase in the PIP Encouragement subscale leads to a 6.83
increase in the new variate. A one unit increase in the PIP Instruction subscale leads to a 2.20
decrease in the new variate. A one unit increase in the PIP Modeling subscale leads to a 9.58
increase in the new variate. A one unit increase in the PIP Reinforcement subscale leads to a
28.80 decrease in the new variate. For the second set, a one unit increase in MISO Math Efficacy
leads to a 3.89 unit decrease in the new variate of the STEM efficacy measurements. In the same
way a one unit increase in MISO Science Efficacy leads to a 3.24 unit decrease in the first
variate and a one unit increase in MISO Engineering Efficacy leads to a 1.28 unit increase in the
first variate.
In examining the structure coefficients to determine the contribution of each parental
involvement method on the STEM self-efficacy variable set, or loading, Encouragement (-.13),
Instruction (-.28), and Modeling (-.15) had mid-level shared variance with the canonical variate.
Reinforcement (-.81) yielded a higher contribution to the combined variate and ultimately a
greater correlation with the final set variate. Efficacy for Math (-.94) and Science (-.84) had high
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levels of shared variance with the canonical variate despite being negative while Technology and
Engineering (-.41) was mid-level.
Research Question 2: Does Parental Involvement mediate the effects of parental selfefficacy on student self-efficacy?
The second research question delved deeper into the potential relationship between
parental efficacy and student efficacy via mediation by methods of parental involvement. As
noted, a parallel mediational model was conducted that included the IV (parent self-efficacy),
four mediators (Reinforcement, Instruction, Modeling, and Reinforcement), and the STEM
efficacy scores individually (e.g., math, science, then engineering and technology. The first
hypothesis predicted that there would be an effect of parental self-efficacy on student selfefficacy in one or more of the areas. The first PROCESS model indicated that the total effect
(effect if X on Y without consideration of mediators) of parental self-efficacy on student selfefficacy in math was significant (c = 0.21, 95% CI [.03, .40], t = 2.30, p = .023). The second
PROCESS model indicated that the total effect of parental self-efficacy on student self-efficacy
in science was not significant (c = 0.04, 95% CI [-.16, .24], t = .39, p = .699). The third
PROCESS model indicated that the total effect of parental self-efficacy on student self-efficacy
in technology/engineering was not significant (c = -0.07, 95% CI [-.27, .14], t = -.64, p = .522).
The results of the total effects are shown in parentheses in Figures 4 - 6 and in Tables 7 - 9.

PATTERNS OF PARENTAL INVOLVEMENT

64

Figure 4. Parental Involvement Mediation Model for Math Efficacy
Table 8. Parental Efficacy Mediation Model for Math Efficacy
Independent Variable
Coefficient
SE
(A1 Path) Parental efficacy->
.38
.14
Encouragement
(B1 Path) Encouragement->Math
-.10
.08
Efficacy
(A2 Path) Parental efficacy->
.47
.17
Instruction
(B2 Path) Instruction ->Math
.003
.06
efficacy
(A3 Path) Parental efficacy->
.25
.10
Modeling
(B3 Path) Modeling -> Math efficacy
-.17
.11
(A4 Path) Parental efficacy->
.14
.12
Reinforcement
(B4 Path) Reinforcement-> Math
.24
.09
Efficacy

t
2.67**

p-value
.008

-1.29

.199

2.79**

.006

.05

.961

2.43*

.016

-1.48
1.20

.140
.234

2.71**

.008

The second hypothesis for Research Question 2 predicted that the effect of parental selfefficacy on student efficacy toward STEM in one or more areas (math, science, engineering)
occurs via parental involvement, characterized by their use of any combination of the following:
Encouragement, Instruction, Modeling, Reinforcement. First, for all three mediation models
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predicting the three STEM efficacy outcomes, Figures 4 - 6 show the relationship between
parental self-efficacy and each mediator (the a-paths). Parental self-efficacy was significantly,
positively related to use of encouragement, instruction, and modeling, but not significantly
related to use of reinforcement (also see Tables 7 - 9).

Figure 5. Parental Involvement Mediation Model for Science Efficacy

Table 9. Parental Efficacy Mediation Model for Science Efficacy
Independent Variable
Coefficient
SE
t
(A1 Path) Parental efficacy->
.39
.14
2.69**
Encouragement
(B1 Path) Encouragement-> Science
-.09
.09
-1.04
Efficacy
(A2 Path) Parental efficacy->
.44
.17
2.67**
Instruction
(B2 Path) Instruction -> Science
-.04
.07
-.56
efficacy
(A3 Path) Parental efficacy->
.25
.10
2.38*
Modeling
(B3 Path) Modeling -> Science
-.07
.12
-.58
efficacy
(A4 Path) Parental efficacy->
.13
.12
1.13
Reinforcement
(B4 Path) Reinforcement-> Science
.21
.10
2.13*
Efficacy

p-value
.008
.301
.008
.577
.019
.564
.262
.035
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The direct effect (the effect of X on Y while controlling for the mediator) of parental selfefficacy on student self-efficacy in math was significant (c = 0.26, 95% CI [.07, .45], t = 2.73, p
= .007). However, the direct effects of parental efficacy on science efficacy (c = 0.08, 95% CI [.12, .28], t = .78, p = .44) and Technology/Engineering efficacy (c = .001, 95% CI [-.21, .21], t =
.01, p = .995) were not statistically significant.
The third hypothesis stated that one or more parental involvement methods
(Encouragement, Instruction, Modeling, and Reinforcement), while controlling for the other
methods, would mediate the relationship between parent-reported efficacy and student-reported
STEM attitudes. The model for the independent variable (parental efficacy) and the dependent
variable (math efficacy) was significant, R² = .08, F (5, 163) = 2.91, p = .015. One of the
mediators, PIP Reinforcement, significantly predicted S-STEM Efficacy Math, b4 = .23, t =2.71
p = .008, 95% CI [.06 - .41] while controlling for the IV (PIP Parent Self-Efficacy) and the other
three mediators (PIP Encouragement, PIP Instruction, PIP Modelling). The model for parental
efficacy and science efficacy was not significant R² = .03, F (1, 166) = .15, p = .699 nor was
science technology/engineering R² = .05, F (1, 166) = .413, p = .522. None of the mediators
while controlling for the other mediators significantly predicted efficacy for science or
engineering/technology. Unstandardized coefficients for the a, b, and c paths are shown in
Figures 4-6 and the data for the model are shown in Tables 7 - 9.
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Figure 6. Parental Involvement Mediation Model for Technology/Engineering Efficacy

Table 10. Parental Efficacy Mediation Model for Technology/Engineering Efficacy
Independent Variable
Coefficient
SE
t
p-value
(A1 Path) Parental efficacy->
.39
.14
2.69**
.008
Encouragement
(B1 Path) Encouragement->
-.07
.09
-.78
.437
Technology/Engineering Efficacy
(A2 Path) Parental efficacy->
.44
.17
2.67
.008
Instruction
(B2 Path) Instruction ->
-.07
.07
-.95
.343
Technology/Engineering efficacy
(A3 Path) Parental efficacy->
.25
.10
2.38*
.019
Modeling
(B3 Path) Modeling ->
-.13
.12
-1.08
.284
Technology/Engineering efficacy
(A4 Path) Parental efficacy->
.13
.17
1.13
.262
Reinforcement
(B4 Path) Reinforcement->
.17
.10
1.69*
.093
Technology/Engineering Efficacy

.

Research Question 3: What patterns of parental involvement methods might be in
immersion classes and standardized classes?
Since most research has conceptualized parental involvement as school or home-based,
additional analyses examined if patterns of parental involvement differed in these areas as well
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as the four involvement methods. The median score on PIP Encouragement was 33.45 for
parents of students in standard instruction, whereas the median score was 39.74 for students
receiving Spanish Immersion; the distribution for this subscale was not significantly different
based on whether students were participating in standard instruction or Spanish Immersion, (U =
522.5, p = 0.259, r =.14). Parent reports of involvement using instruction also did not differ
significantly (U = 461, p = 0.696, r =.05) between those who had students in standard instruction
courses (Mdn = 33.96) and those receiving Spanish Immersion instruction (Mdn = 36.12). There
were also no significant differences (U = 513, p = 0.250, r =.14) between the groups in Modeling
(Mdn = 32.94 versus 39.18) or Reinforcement (U = 530, p = 0.148, r =.18), based on
instructional status of students (Mdn = 32.61 versus 40.18). Overall, these findings indicate that
low and high scores on the PIP scales measuring the four parental involvement methods are
distributed evenly between parents of students enrolled in standard instruction and Spanish
Immersion classes. See Appendix C for a series of Histograms and Boxplots reflecting these
similar distributions and score profiles.
With regard to level of involvement at home or school, findings indicated that there was a
statistically significant difference in the reported parental involvement at home. The nonparametric analysis illustrated the hypothesized distribution of parental involvement related to
placement in standardized education (Mdn = 38.04) versus immersion (Mdn = 25.71). The
Mann-Whitney U test shows that the parents of students in standardized instruction classrooms
reported statistically significant higher levels of involvement at home (U = 284, p = 0.027, r =
.26) relative to parents of students receiving Spanish Immersion curricular. The histogram
visually shows the comparative distributions of the two groups and also provides the mean ranks
for each group. As seen in the histogram, the distribution of scores has a much higher frequency
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towards the upper end of the non-immersion area in the graph. This pattern of distribution was
only seen in Home Involvement and not at statistically significant rates for any other group
comparisons. The range of PIP Involvement-Home values for the parents of students receiving
standard instruction was 5-30 with 5 questions total (see Figure 7. and 8.).

Figure 7. Frequency Histogram of Parental Involvement- Home

Figure 8. Boxplot of Parental Involvement- Home
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Chapter 5: Discussion
Despite the extensive literature suggesting the benefits of parental involvement in student
outcomes, there are still insufficient data regarding the influences of different methods of
parental involvement on students’ confidence in their abilities to do well in the STEM fields. The
importance of identifying the mechanisms by which parental involvement influences student
STEM efficacy is critical as the US lags behind other industrialized countries in current and new
STEM doctorate degrees (Gibbons, 2008; Gonzales & Kuenzi, 2012; National Science Board,
2008). The purpose of this study was to determine the mediating role of parental involvement
methods on the relationship between parental self-efficacy and student STEM efficacy. After
transforming the data to create symmetry in the distribution of scores, the first hypothesis (1a)
predicting that parental involvement methods as a set (Encouragement, Instruction, Modeling
and Reinforcement) would relate to STEM efficacy across the areas of math, science, and
engineering/technology was supported. Hypothesis 2a revealed a direct effect (the effect of X on
Y without the mediator) of parental self-efficacy on student self-efficacy in math, but not the
other two STEM areas. For Hypothesis 2b, the analysis indicated partial pathways,
demonstrating a significant positive effect of parental efficacy on encouragement, instruction,
and modeling in all three analyses (Math, Science, Technology/Engineering). However, the
impact was not observed in the indirect paths that led to student outcomes. In this regard,
Hypothesis 2c found that the independent variable (parental efficacy) significantly predicted the
dependent variable (math efficacy) and that, one of the mediators, PIP Reinforcement,
significantly predicted S-STEM Efficacy Math, while controlling for the IV (PIP Parent SelfEfficacy) and the other three mediators (PIP Encouragement, PIP Instruction, PIP Modelling).
The exploratory analyses for question three regarding methods and levels of parental
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involvement between students receiving standard instruction compared to those enrolled in
Spanish Immersion classes revealed similarities, with the exception that the level of involvement
at home was lower for parents of Spanish Immersion students.
Parental Involvement Methods and Student STEM Efficacy
When considering the first research question examining the methods of parental
involvement as a set and the mediating role of the parental involvement methods, the CCA
supported that as a set, parental involvement accounted for changes in student STEM outcomes.
The relationship between these variables was initially hypothesized to interact and have a greater
impact collectively as the methods of parental involvement are organized on the same level in
the Parental Involvement Process model. The model suggests these methods serve as
mechanisms by which factors such as parental self-efficacy influence student outcomes (HooverDempsey & Sandler, 1995). These results were consistent with the previous research that
suggested parental involvement may be best represented by a variety of forms interacting
(Ingram et al., 2007; Shumow & Miller, 2001; Wang and Sheikh-Khalil, 2014).
The CCA findings should be interpreted in light of a few factors related to the
representation of the respondents, the score distribution, the specific parental involvement
methods examined, and/or the wording of the questions. First, although 50% of students had at
least one parent complete the surveys, it is likely that those who responded may be more
involved than those who did not respond. Thus, some variability in levels of parental
involvement may have been truncated. Secondly, parents’ scores on each of the four PIP
involvement subscales were within 5 - 11 points of the maximum score. Thus, as a group, these
participants rated themselves as utilizing the various approaches at high rates. Therefore, due to
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the assumptions of the CCA, the data were Log10 transformed to reduce skew and improve
distribution and increase symmetry (Sherry, & Henson, 2005).
The methods of parental involvement captured in the Model of Parental Involvement
Process were 1) encouragement, which was intended to capture the areas in which parents
encouraged their child academically; 2) instruction, which looks at more direct involvement of
parents; 3) modeling, which seeks to capture parents demonstrating behaviors to their child; and
4) reinforcement, which includes showing approval for specific academic related behaviors
(Hoover-Dempsey et al., 2001). Since the start of research on parental involvement, the
understanding of potential methods of involvement has continued to evolve as we understand
more about the variety of ways parents involve themselves. Finally, the questions related to the
methods of parental involvement ask about how the family supports their child. Further, the
question anchors ask about the degree to which the activities within each involvement method
were “true.” Therefore, it is possible that the approaches reflect the variety of actions done with
the child, but they do not capture the frequency to which they are utilized and by whom they are
implemented.
Another aspect to consider is the implications of the parental involvement types. For
example, encouragement and/or reinforcement might have more specific socialization aspects,
expectations and values that are conveyed to students in relation to both short term and long term
academic and career goals (Wang & Sheikh-Khalil, 2014). Further, Rollande and Bertrand
(2005) noted that parenting style and high levels of autonomy would have different impacts on
parenting interactions than those of other parenting styles. In addition, the researchers suggested
that home involvement may offer insight into how parents indirectly facilitate their child’s
development of efficacy outside their own ability to model or instruct. To this purpose, they
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intentionally included concepts such as academic related outings (museums, libraries, etc.).
Thus, not all aspects of ways parents can be involved were captured by the current measurement.
Parental Self-Efficacy and Student STEM Self-Efficacy
Although many studies have examined parental efficacy from an involvement
perspective, there are few studies that have looked at the direct link between parental efficacy
and student efficacy. The earlier models of Parental Involvement were developed with student
efficacy for academic success on the 5th level as an outcome measure (Hoover-Dempsey &
Sandler, 1995). More recent models have conceptualized the top of the matrix to include student
performance variables with efficacy as a precursor to academic achievement. As such, GPA, test
scores, and individual grades have all been used to measure successful academic outcomes
(Howard et al., 2019; Shumow & Miller, 2001; Weiser & Riggio, 2010)
Efficacy was defined in the earliest iterations as an internalized belief in your own ability
or a perception of yourself as capable of succeeding at a task (Eccles & Harold, 1993). The
concept of student success was far more generalized than the STEM efficacy examined in this
study. With regard to the S-STEM efficacy subscales, these scores suggest that while the
students did not rate themselves as highly as their parents, both groups were likely already
operating with high levels of parental involvement. High levels of efficacy can contribute to
more effective and persistent parental involvement, resulting in overall greater demonstrations of
modeling problem solving behavior and other parental involvement methods.
Parental Self-Efficacy and Parental Involvement Methods
Although not specifically examined in the form of a hypothesis, the significant
association of parental efficacy with three of the involvement methods (Encouragement,
Instruction and Modeling) suggests that feeling confident in one’s ability to support his or her
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child at school may contribute to employing a wider variety of strategies (Eccles & Harold,
1996; Shumow & Lomax, 2002; Weiser & Riggio, 2010). Previous research has indicated that
parental efficacy is a significant factor in parents’ involvement at home (Grolnick et al., 1997,
Hoover-Dempsey, et al., 1992; Shumow & Lomax, 2002; Tazouti & Jarlégan, 2019). In addition,
it has been linked not only to greater involvement, Bandura (1996) also linked it to greater
perseverance in parental involvement despite difficulties that arose in the process. HooverDempsey (2011) highlighted several key components based on Bandura’s early work related to
the development of self-efficacy in parents, including how it can be fostered by schools and
teachers. The first is experiencing success in their attempts to support their child, second is
seeing others similar to themselves succeed, encouragement from others similar to themselves
and finally, the emotional connection (i.e., academic hopes and aspirations for their child;
Hoover-Dempsey, 2011).
Deviating slightly from the Parental Involvement Process model and approach taken in
this study, Liu and Leighton (2021) examined parental efficacy as a mediator of the relations
between parental involvement levels and student math achievement. Two differences were that
the study focused on the combined involvement at home and school rather than the specific
methods, and the researchers did not examine student self-efficacy as the outcome or the
intermediary. Nonetheless, as noted previously, parental involvement was inversely related to
math performance. This is similar to the bivariate findings that efficacy for
technology/engineering was lower with greater use of encouragement, instruction, and modeling.
Future research should examine if certain types of involvement or too much involvement have a
negative impact on self-efficacy and/or actual performance because of reduced independence in
developing the skills.
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Parental Involvement in Standard Instruction Versus Spanish Immersion
The exploratory part of this research also yielded interesting insights into the potential
effects of language on parental involvement. The fact that some students were enrolled in
Spanish immersion instruction allowed for examination of the impacts of language on parental
involvement. There has been research indicating that students do not experience significant
negative academic impacts from participation in these programs (Watzinger-Tharp et al., 2018).
However, there has been little to no research on the short-term impacts on parental involvement
or the long-term impacts on academic efficacy (Watzinger-Tharp et al., 2018). Parents in this
study reported that their child’s home support system is less involved with activities such as
homework help and supervision, practicing spelling or math and studying for tests. It is also
important to note that home involvement is not strictly academic support, as it includes talking to
a child about their school day and reading with them.
One possible explanation for this finding is that there may be an impact on student
support at home due to unintended language barriers associated with language immersion
classes. The occurrence of this discrepancy in parental involvement within the same grade and in
the same school, suggests that there may need to be specialized support in place for parents
whose children are working around this language barrier. Conversely, lower levels of
involvement at home, may reflect greater independence or self-directed habits.
Implications of Findings
Past research and this study underscored the importance of parental involvement on
student outcomes and academic success. The findings of the current study give insight into the
patterns by which parents engage with their children’s academics. Although there were small
effects, two clear connections merged—the collective association of varying methods of parental
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involvement on student STEM efficacy and the relationship between parents' efficacy and
students’ math efficacy. Following the theoretical framework to develop an intervention
approach to increase parental involvement, teacher pre-service and in-service professional
development paradigms have been developed and tested. Hoover-Dempsey et al. (2002)
described a multi-session in-service training that empowered teachers to proactive engage
parents by examining teachers’ own experiences with and beliefs about interacting with parents,
problem solving strategies to increase involvement, modes of communication, and establishing
action plans to consistently and effectively foster parental involvement. The program is publicly
available (https://parent-institute.com/products/teachers-involving-parents-a-professionaldevelopment-program-to-enhance-parental-involvement-for-student-success) helps teachers to
scaffold parents’ beliefs in how they should be involve and bolster their confidence (selfefficacy), emphasizes multi-level communications methods to invite parents to be involved
(teachers, school, and students), and promotes teachers’ consideration of the family-level
resources, time, and cultural factors that might influence is what ways and how much they may
be involved (Parent Institute, 2021).
Research has also suggested that parental involvement interventions may require a
specific framework to build on as more is learned about specific families’ needs (Garbacz et al.,
2016). Although the participants in the current study provided a unique opportunity in examining
the assumptions made about the involvement of high SES parents, it is critical that programs use
a tailored approach based on community needs. Lack of representation of racial/ethnic
minoritized students in the current study necessitates replication to corroborate findings in
diverse sample. Not only are the involvement methods potentially different, but traditional
recruitment strategies may also not draw in historically disenfranchised communities (Anderson
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& Minke, 2007; Marinez-Lora & Quintana, 2009). A better understanding of students cultural
and ethnic experiences would allow a program to be built on the resources available to families
and bolster the existing forms of involvement without assumptions regarding parents’ efforts to
be involved (Antony-Newman, 2019; Domina, 2005). This approach would be ideal to begin to
understand and address the underlying mechanisms contributing to the discrepancies in benefits
seen within diverse groups. For example, traditional methods and expectations for involvement
can often overlook historically vulnerable populations and the potential barriers such as basic
resources (time, energy, funds; Marinez-Lora & Quintana, 2009; Park & Holloway, 2013). This
approach leaves families who may not have access to email, Wi-Fi, or other commonly used
communication methods unable to contribute to research and provide valuable insight into their
current methods of involvement and potential needs. The impact of cultural and ethnic
backgrounds on family characteristics, communication and dynamics should be evaluated
directly to collect relevant data and develop realistic, impactful programs. For the sake of
sustainability, researchers have also suggested that a focus should be placed on developing
school-family partnerships and not placing the full responsibility of outreach on the teacher or
other single member of the faculty (Christenson, 2004; Garbacz et al., 2016). Not only does this
broaden the scope of outreach, it also prevents reliance on single avenues that can be easily
overwhelmed or impacted by budget cuts or employee turnover. This would be particularly
critical in lower SES neighborhoods where high turnover warrants different methods of outreach
necessary to mitigate the potential impacts of loss of established contact. In addition, data-based
decision making related to inclusive program development would allow valuable insight into
barriers to successful parent-school partnerships (Christenson et al., 1997).
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Limitations
These researchers acknowledge the limitations of the current study and analysis and how
this may affect the generalizability of any findings. Noting these areas allows for future studies
to continue to expand our understanding of parental involvement. The schools were located in an
affluent community with about one-third of students matriculating via open enrollment. Despite
open enrollment, location and limited bussing outside the immediate area did not allow for a
more diverse student population that reflects the wider population of the area. The resulting
population that participated was above the average in income and as such limited the
generalizability of the findings. The difference in availability of resources such as abundant
technology in the classrooms and at home would affect every aspect of outreach, data collection
and program implementation in any other community. Further, the study did not include the
sociodemographic characteristics as co-variates, which would have provided further controls
regarding influences of culture, resources, and contextual factors on students STEM selfefficacy.
The lack of representation of racial/ethnic minoritized students should be considered
when developing new research. Not only are there potentially different methods and perceptions,
but there may also be aspects of the research process that are alienating such as the outreach and
data collection methods (Anderson & Minke, 2007; Ellard-Gray, 2015; Marinez-Lora &
Quintana, 2009). For example, previous studies have found that parents perceptions of teacher
invitations play a predictive role in minority parents’ involvement levels (Green et al., 2007;
Marinez-Lora & Quintana, 2009; Reed et al., 2000). Teacher invitations were the only
significant predictor of parent involvement across home and school when the population was
split relatively evenly (48.7% African American, 51.3% Latino) with a majority immigrant and
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Spanish speaking Latino population. However, when the population was less evenly distributed
(75% African American, 2% Hispanic), Reed et al (2000) found that role construction and
efficacy were also consistent predicators of involvement in addition to teacher invitations. This
suggests that minority group needs cannot be generalized, and that communities require an
individualized approach. Research has also shown that communities with culturally diverse
families can be impacted by language barriers to their involvement (Antony-Newman, 2019). In
addition, studies on African American and Latino families consistently show higher involvement
at home than at school, making their support less visible to administration and researchers
(Marinez-Lora & Quintana, 2009; Park & Holloway, 2013). These factors may result in the
development of parental involvement methods not accounted for or measured in our current
approach.
Second, although 50% of students had at least one parent respond, parental involvement
for half the students remains unknown. During data collection, the survey portal provided the
initial invitation and four follow-up reminders; emails for non-responding parents were also sent
directly (rather than through the REDCAP portal). STEPS team members also made additional
efforts included calling parents and leaving messages regarding the surveys. However, these
follow up attempts were not tracked so it is unknown if parents were reached or what messages
were left. Also, with regard to sampling, once it was determined that the Z-Factor would not be
implemented in the Spanish Immersion classes due to needing another year to test the efficacy of
the English curriculum, the students in the Spanish Immersion classes were not surveyed during
the second year. Thus, there were fewer potential Spanish Immersion students who participated
in the year that the whole school served as the control group in the quasi-experimental design of
the parent study.
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Another limitation was the fact that student records often did not contain an email for
some guardians. Although most students had at least one parental figure with a valid email
address, those without emails were not invited in other ways to complete the survey. This
suggests the study may have missed low resource families that may not have had access to email
or were not as comfortable using technology, leaving them unable to participate. Additionally, in
some cases the same email was provided for more than one caregiver. This resulted in multiple
survey requests being sent to the same email leading to parents sometimes clicking a link not
assigned to them (e.g., moms clicked dad’s link). Similarly, for privacy reasons, email invitations
did not specify for the students’ names. This lack of specificity, while important to protect the
participants, left parents with more than one child unsure which survey was intended for which
child. In both cases, there was a manual screening process to rectify these issues.
Finally, as noted above, focusing on parental involvement methods was both a strength and a
limitation as it expanded prior research on understanding on parents are involved, but there were
other factors that influenced these methods as well as other strategies used by parents not
captured by the PIP.
Conclusion
In summary, the analysis indicated that methods of involvement and parental selfefficacy contribute to student STEM efficacy among students whose families are from higher
income neighborhoods. Further, some findings related to negative associations of parental
involvement for certain subjects or lower levels of involvement among parents of students
enrolled in Spanish Immersion classes suggest there is more to be understood regarding the
factors that contribute to healthy involvement such as frequency vs variety in methods.
Moreover, research regarding the pathways by which involvement and parental self-efficacy
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influence students’ development of STEM interest and attitudes is still needed, in particular, to
consider the additional ways parents can be involved. Adding metrics of STEM achievement
would also be in line with the contemporary literature that considers performance variables as the
ultimate outcome of student success, of which student self-efficacy is a necessary and important
precursor. In addition, there are many new avenues to explore regarding what involvement looks
like in a digital age and as we learn more about what students need from parents. New research
has also suggested autonomy and parenting styles may contribute to the underpinnings of
successful involvement, instead of the assumption that more is always better. This study has also
provided insight into the potential contributors of student self-efficacy for research studies and
expanded on the efficacy literature regarding student outcomes.
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Appendix A
Determining Primary Parent-Column ParentPrimary 0/1*
*The number 1 entered in the Parent Primary column indicates primary, 0 indicates secondary
1. If only one parent responded (at any time point) for the student they are automatically
Primary.
2. If only one caregiver exists, they are automatically Primary.
3. If an equal number of fully complete timepoints entered by two parents – presence of baseline
response determines Primary.
4. If an equal number of fully completed timepoints entered by two parents, including baseline,
the most complete data across all measures determines Primary.
5. If both parents have baseline plus equal number of other fully completed timepoints-Prioritize
primary in the following decreasing order- the parent who has baseline and t2, baseline and t5,
baseline and t4, baseline and t3.
7. If no baseline is present, the parent with the most fully completed timepoints/measures
determines Primary.
8. If no parent responded we enter .1 in the ParentPrimary variable column
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Appendix B
Hoover Dempsey and Sadler Study 4 Parental Involvement Project (PIP) Model
Level 5
Student Achievement
Level 4
Student Attributes Conducive to Achievement
Academic Self-Efficacy

Intrinsic Motivation to
Learn

Self-Regulatory Strategy
Knowledge & Use

Social Self-Efficacy for
Relating to Teachers

Level 3
(Mediated by) Student Perceptions of Learning Mechanisms Used by Parents
Encouragement

Modeling

Reinforcement

Instruction

Level 2
Learning Mechanisms Used by Parents during Involvement Activities
Encouragement

Modeling

Reinforcement

Instruction

Level 1.5
Parents Involvement Forms
Values, Goals, Expectations,
Aspirations

Involvement Activities at Home

Parent/ Teacher/School
Communication

Involvement Activities at
School

Level 1
Personal Motivators
Parental Role
Construction for
Involvement

Parents perceptions of Invitations to be
Involved

Life Context Variables

Parental
General School
Specific
Specific
Parental
Invitations Invitations from
Efficacy for
Requests/
Knowledge &
Teacher(s) Invitations from
Helping
Skills
Student
Student
Succeed in
School

Parental
Time &
Energy

Family
Culture
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