GRIT AS A PREDICTOR OF ACADEMIC ACHIEVEMENT AMONG STREETCONNECTED BOYS IN BUNGOMA, KENYA: A QUANTITATIVE STUDY

by
Brigid Siobhan Scripa
Liberty University

A Dissertation Presented in Partial Fulfillment
Of the Requirements for the Degree
Doctor of Philosophy

Liberty University
2022

2

GRIT AS A PREDICTOR OF ACADEMIC ACHIEVEMENT AMONG STREETCONNECTED BOYS IN BUNGOMA, KENYA: A QUANTITATIVE STUDY

By Brigid Siobhan Scripa
Liberty University

A Dissertation Presented in Partial Fulfillment
Of the Requirements for the Degree
Doctor of Philosophy

Liberty University, Lynchburg, VA
2022

APPROVED BY:
Jeffrey S. Savage, Ed.D., Committee Chair

Angela Y. Ford, Ed.D., Committee Member

3
ABSTRACT
The purpose of this quantitative, predictive, correlational study was to examine the relationship
between street-connected children’s grit while enrolled in Reach International Children’s Center
and street-connected children’s grit while living with family of origin. Furthermore, the purpose
of this study was to examine hypothesized predictors of rank-ordered academic achievement
among street-connected children, recently rescued street-connected children, recently
reintegrated street-connected children, and home-connected children. A world phenomenon is
currently occurring where children are migrating to the streets in search of shelter, security, and
safety; children are migrating to the streets in search of meeting their basic needs. While the
factors that cause millions of children to migrate to the streets are numerous, poverty and
dysfunctional families appear to be major key factors. As organizations increasingly work to
rescue, rehabilitate, educate, and reintegrate street-connected children back into the community,
it is critical to examine the relationship of academic achievement among street-connected
children. An ordinal logistic regression was used to identify the predictive power of grit and
alternative care settings in order to explain academic achievement among 72 street-connected
children in Bungoma, Kenya. The overall model fit showed a statistically significant
improvement over and above the intercept-only model in predicting the dependent variable. Only
the living arrangement variable emerged as a statistically significant predictor of the relationship
between academic achievement scores and the linear combination of one’s grit score based on
the participants’ alternative care status in Bungoma, Kenya. One’s grit score was not statistically
significant. Recommendations for future research include duplicating this study in other
communities impacted by street-connected children to generalize the findings further.
Keywords: street-connected children, grit, academic achievement
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CHAPTER ONE: INTRODUCTION
Overview
This chapter introduces the role of non-cognitive abilities and the predictive power these
abilities can have on academic achievement. Furthermore, this chapter introduces the
phenomenon of street-connected children in developing countries, specifically in the nation of
Kenya. As researchers continue to find the predictive validity of grit, it is valuable for grit to be
examined outside of the Western setting. The background of the topic, the problem statement,
the purpose of the study, and the significance of the study are presented. In addition, the research
questions, and definition of terms are discussed.
Background
Historical Overview
The nature-nurture argument has been going on for centuries. Humans have a persistent
curiosity to know if our traits are influenced by genes or by experience. Duckworth (2016)
suggests that the combination of both genes and experience influence an individual’s grit, talent,
and any other psychological traits connected to success in life. Bronfenbrenner’s theory of
bioecological systems (1994) suggests that one’s environment plays a critical role in human
development. When considering education and academic achievement, it is important to
understand and confirm where one stands on the nature-nurture argument. While early literature
has focused on the idea of intelligence shaping school success, recent literature focuses on the
role of non-cognitive influences (Datu et al., 2016). Understanding and confirming where you
stand on the nature-nurture argument is equally important to understanding and confirming one’s
beliefs on the purpose of education. Knowing where you stand and what you believe in is
imperative because this awareness will help guide decisions for the future.
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Educators, researchers, and policy makers must settle where they stand on issues of
nature versus nurture, and the purpose of education in order to implement effective practices. Dr.
Martin Luther King Jr. expressed that the true goal of education includes non-cognitive abilities.
“We must remember that intelligence is not enough. Intelligence plus character- that is the goal
of true education. The complete education gives one not only power of concentration, but worthy
objectives upon which to concentrate” (King, 1947). Educators and policy makers are still
exploring what Dr. Martin Luther King Jr. suggested decades ago. Only after deciding upon a
complete definition of the goal of education will educators and policy makers be able to offer
effective and meaningful education. In other words, educators and policy makers must keep the
end in mind. Stephen R. Covey (2020) claimed that beginning with the end in mind allows one to
start with a complete understanding of the end destination. Deciding what the true purpose of
education is and the end goal of education will alleviate some of the controversy found among
schools today. Furthermore, deciding what the true purpose of education is will help guide
educational reform.
According to the National Research Council, schools must develop and graduate
culturally literate, intellectually reflective, and competent intrapersonal and interpersonal
students (as cited in Weissberg & Cascarino, 2013). Additionally, high-quality schools are
helping to develop successful students who possess personal strengths such as grit, tenacity,
perseverance, and positive mindsets (Weissberg & Cascarino, 2013). This implies the need for
much more than intellectual ability. Critical thinkers and decision makers are needed in our
global, technologically advancing world. Pienta (2012), working alongside The National
Research Council summarized what makes effective instruction in education:
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Research-based instructional strategies are more effective than traditional lecture in
improving conceptual knowledge and attitudes about learning. Effective instruction
involves a range of approaches, including making lectures more interactive, having
students work in groups, and incorporating authentic problems and activities. (p. 963)
After the many technological advancements affecting education and pedagogy, research-based,
effective instruction is drastically different from traditional and common educational practices.
Historically speaking, traditional education relied heavily upon rote memorization whereas John
Dewey’s progressive education focused on practical relevance and learning by doing (Hopkins,
2017). Tang (2017) argued that the absence of meaningful learning environments and the
disregard to teaching the whole child produces students who lose passion for learning and view
learning as a task. Without passion for learning, students are exposed to mere drudgery. Reber
(2019) posited that ample research indicates there has been a decline in interest in schools and an
increase in boredom in schools. This is alarming because educators understand that being
interested and having a meaningful experience are key components for students to experience
academic success. Ivers (2012) claimed that education is much more than exposing students to
facts; meaningful learning must come from a teaching that is passionate, positive, inspiring,
inviting, meaningful, and transformative. Furthermore, a meaningful environment that allows for
high student engagement, has been shown to be an important factor for student achievement and
well-being (as cited in Tang et al., 2019).
Teachers are responsible for preparing the next generation with the skills and knowledge
needed in order to be productive members of society (Cappella & Kim, 2016). Without a doubt,
what is needed now in order to be a productive member of society is vastly different from what
was needed a century ago. As Dewey’s progressive education increased in popularity, and the
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post-war era changed the need for schools to produce citizens prepared to work in factories
(Davis et al., 2020), more and more stakeholders came to realize the importance of non-cognitive
skills. Cognitive skills alone do not suffice.
In recent discussions, scholars and practitioners have shown an increased interest in skills
outside of cognitive ability (Duckworth & Yeager, 2015). Researchers refer to non-cognitive
skills as all the skills not captured or measured by an assessment of ability and knowledge (West
et al., 2016). Non-cognitive is an extremely broad term. Researchers and educators also call noncognitive skills: 21st century skills, social emotional learning (SEL), character education, or soft
skills, interchangeably (Duckworth & Yeager, 2015; Jones & Doolittle, 2017; West et al., 2016).
According to Jones and Doolittle (2017) SEL might be just as important as purely cognitive
skills when considering how and why people are successful. Developing these non-cognitive,
SEL skills in young students may lead to better adjusted students (Cappella & Kim, 2016).
Society-at-Large
The term street-connected children is an evolving term and is derived from the term street
children. The term street children came about in the 1980’s and is generally applied to children
for whom the street (including dwellings, parks, and wasteland) has become their home and/or
their source of livelihood, and who are inadequately protected or supervised (SchraderMcMillan, 2016). The Consortium for Street Children (United Nations Human Rights, 2015)
believes that street-connected children is an improved, broader term describing children in street
situations and includes children who are not in a street situation at a given moment in time, such
as those in a shelter, but who still have street connections. This definition implies that a child in
the street can be a working child, a school dropout, or a homeless child (Volpi, 2002). See Figure
1 to view the interconnectedness dimensions and vulnerability of a street-connected child. Not all
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street-connected children are working children, homeless children, or school dropouts, but as the
figure demonstrates, all of the dimensions are interconnected, and the vulnerability of these
children cannot go unnoticed. Street-connected young people (SCYP) may live or work on the
streets part time or full time, they may engage in street-based activities all day every day, or
during weekends, holidays, or infrequently (Corcoran et al., 2020a). The term street-connected
children is also an improvement from the term street children because the term places a focus on
children’s agency and avoids the negative connotations associated with street children (United
Nations Human Rights, 2015). Embleton et al. (2020) agreed and posited that the terminology
evolved from street children to street-connected children because of the stigmatization and
negative connotations.
Figure 1.
Street-Connected Children Interconnectedness and Vulnerability

Note. Adapted from Street Children: Promising Practices and Approaches, by E. Volpi, 2002,
The World Bank.
The United Nations International Children’s Emergency Fund (UNICEF) estimates that
millions of children live or work on the streets worldwide, with the number constantly increasing
(Ayub et al., 2016; Brink, 2001; Wachira et al., 2015). In sub-Saharan Africa, the number of
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orphaned children has reached 52 million (Brink, 2001; Cho et al., 2017). In Kenya alone, it is
estimated that 2.6 million children are orphaned, some of whom end up abandoned on the streets
(Wachira et al., 2015). If estimates are accurate, about half a million children live on the streets
in Kenya (Goodman et al., 2017; Wachira et al., 2015). Unfortunately, a clear and accurate
measurement of the number of street-connected children existing is difficult to report. Many of
these children move in and out of their homes, move to different cities, and do not have
identification papers or birth certificates (Volpi, 2002). The phenomenon of street-connected
children is complex and is rooted in many factors including poverty, breakdown of family
relationships, death of parent(s), dysfunctional family members, neglect, and/or abuse (Corcoran
& Wakia, 2016; Sitienei & Pillay, 2018). In many cases, when the death of a parent (or both
parents) is not the reason for leaving, children migrate to the streets because life experiences in
the home are too unbearable (Sitienei & Pillay, 2018). Vopli (2002) urges that although figures
and numbers must be treated with caution, countries must remain diligent about devoting time
and resources for the street-connected children phenomenon.
Countries like the United States of America offer government-run programs to alleviate
the factors that result in millions of children migrating to the street. Unfortunately, developing
countries do not yet have these policies and practices in place. Oftentimes, the societies and
communities ostracize street children (Bhukuth & Ballet, 2015). Developing countries may lack
resources to assist street-connected children and/or lack the knowledge for effective
interventions. Additionally, developing countries do not provide adequate access to education for
street-connected children. For the most part, non-governmental organizations (NGOs) have taken
the call to rescue, rehabilitate, educate, and reintegrate street-connected children. Carol Bellamy
(2000), Director of UNICEF, stated that there is no single solution to increasing access to
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education; rather there are thousands of proven solutions in collaboration with governments,
ministries, schools, and communities (as cited in Brink, 2001). One of the proven solutions to
increasing education includes residential centers. Crombach et al. (2014) suggested that
residential centers can have beneficial effects for street-connected children. Interventions made
through residential centers are critical for the well-being of street-connected children and the
society at large.
According to Brink (2001), one role of NGOs has been to provide street-connected
children an education in the hopes of reducing marginalization and promote successful
reintegration to the community. If one is to believe that knowledge is power and education is the
path out of poverty, then offering adequate education to the millions of children on the street is
imperative. Buarque et al. (2006) referred to the notion that education is a pathway out of
poverty as the vertical poverty line concept. Buarque et al. (2006) argued that the way out of
poverty is not necessarily increasing one’s income but rather providing access to five critical
goods and services: food, housing with water and sanitation services, public transportation in
urban areas, education, and health care. Street-connected children must have the opportunity to a
meaningful education, one that educates the whole child. Studies show that while streetconnected children may be difficult to work with (Corcoran & Wakia, 2016), when they are
rescued into residential centers, rehabilitated, and given education, educational outcomes are
improved (Goodman et al., 2017). Rescued street-connected children, when given the
opportunity, advance greatly in school (Crombach et al., 2014). Examining extremely vulnerable,
orphaned, abandoned, and mentally and physically abused children who have been recently
rescued off the street can shed light on a devastating, global problem.
Theoretical Background
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In a search to explain why some individuals accomplish more than others of equal
intelligence, Duckworth et al. (2007) listed non-cognitive attributes such as: creativity, vigor,
emotional intelligence, charisma, self-confidence, emotional stability, physical attractiveness,
and other positive qualities in addition to cognitive ability. Although talk of non-cognitive skills
is trending in today’s classrooms, parents have desired to instill such qualities for generations.
West et al. (2016) suggested that virtues of diligence, self-discipline, and perseverance have been
valued qualities for flourishing humans among societies worldwide for generations. In numerous
studies, the Big Five personality factors (extraversion, agreeableness, openness,
conscientiousness, and neuroticism) have predicted academic achievement in schools (Rimfeld et
al., 2016). Duckworth et al. (2007) hypothesized that grit (perseverance and passion for longterm goals) is essential to high achievement. Evidently, individuals high in grit do not swerve
from their goals (Duckworth & Quinn, 2009). The proposed study is tied to grit because the
researcher will explore if grit can predict academic achievement among street-connected
children. This study adds to Duckworth’s work concerning grit and its predictive power.
Duckworth et al. (2007) hypothesized that grit is essential to success no matter the domain. This
hypothesis suggests that grit holds predictive power in a variety of settings. To further test this
hypothesis, a study on the near-forgotten, vulnerable population of street-connected children is in
order.
Problem Statement
According to Wachira et al. (2015), the majority of street-connected children are
illiterate. Many street-connected children have substance abuse problems and are malnourished
as indicated by lower weights and heights (Brink, 2001; Crombach et al., 2014; Sitienei & Pillay,
2019). Moreover, when compared to other vulnerable children, street-connected children

21
experienced greater levels of violence on a regular basis and suffered from intense post-traumatic
stress disorder (PTSD) symptoms (Crombach et al., 2014; Goodman et al., 2020). While several
studies provide evidence that street-connected children are frequently exposed to violence,
maltreatment, and suffer from behavioral and emotional difficulties, there is reason to believe
that street-connected children are also highly gritty (Crombach et al., 2014). The adversities that
street-connected children experience have long-term effects upon progress in school and success
in life. Yet, when street-connected children are rescued into a residential center, and possess grit,
academic achievement is not only possible, but likely. According to Curto and Fryer (2014),
residing in a residential center allows increased time for learning and positive adult interactions,
which can lead to greater academic gains. Additionally, the United Nations Human Rights Office
of the High Commissioner (2015) proposed specialized interventions in order to reduce and
eliminate homelessness among children. Suggestions included long-term, holistic approaches
while strengthening the street-connected children with family and community (United Nations
Human Rights, 2015).
For too long, cognitive ability (specifically intelligence) has been the main tool to
differentiate, explain, or predict academic success (Lam & Zhou, 2019). Through a plethora of
evidence-based research and neuroscience, researchers, educators, and policy makers can look to
non-cognitive abilities in addition to cognitive abilities when identifying predictors of academic
achievement. Numerous researchers have posited that successful students develop non-cognitive
skills such as: grit, tenacity, and positive academic mindsets (Weissberg & Cascarino, 2013).
The United States Department of Education recommends that non-cognitive traits such as grit be
taught in schools; the Every Student Succeeds Act (ESSA) requires states to include at least one
non-academic measure when assessing school performance (Crede, 2018; Pena & Duckworth,
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2018). Furthermore, recent research suggests that non-cognitive skills play a critical role in
shaping educational outcomes (Duckworth et al., 2007; Fernandez-Martin et al., 2020; TovarGarcia, 2017). Domitrovich et al. (2017) stated that social-emotional competence is a
multidimensional construct that plays an important role to success in school and life for children,
including at-risk children. Furthermore, Domitrovich et al. (2017) called for more high-quality
research in order to better understand SEL.
Undoubtedly, there are gaps in the literature when it comes to grit and street-connected
children. Seidel (2018) suggested that as more and more children migrate to the streets in subSaharan Africa, and specifically east Africa and Kenya, their lived experiences require further
investigation. Correspondingly, research is needed to examine when children in Africa are better
off in residential centers and when they are better off staying with their immediate family (as
cited by Crombach et al., 2014). Davies (2008) recognized that the cultures and subcultures of
street-connected children in Africa require more exploration because little conclusive research
has been conducted on this particular group. Additionally, grit literature is still in its infancy and
there is still much to be explored (Fernandez-Martin et al., 2020; Lam & Zhou, 2019). Crede
(2018) remains skeptical of recent grit claims and alerts educational researchers and practitioners
to further examine and clarify our understanding of grit and academic achievement. Finally, Lam
and Zhou (2019) called for future research since most of the studies examining grit as a predictor
of academic achievement were conducted in Western settings, which limit the generalizability of
findings to other sociocultural contexts. The problem is there is a gap in the literature as the
literature has not fully addressed examining grit as a predictor (not as an outcome) of academic
achievement among street-connected children in Kenya.
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Purpose Statement
The purpose of this quantitative, predictive correlational study was to determine if streetconnected children’s grit as measured by the 8-item Short Grit Scale (Duckworth & Quinn,
2009), while enrolled in Reach International Children’s Center (RICC) and grit while taking on
various living arrangements is predictive of academic achievement scores. RICC opened its
doors in 2018. It is a residential, rehabilitation center for recently rescued street-connected boys,
located in Bungoma, Kenya. The boys in the home are rehabilitated from substance abuse, fed,
clothed, counseled, and sent to a local private school to earn an education. RICC works hard to
create a family-style residential setting but is also intentional in reintegrating the boys back to
their home of origin (when possible) or into a foster home. The mission of RICC is to rescue,
rehabilitate, and restore; with the belief that “children deserve a healthy, safe-environment where
they can grow, learn, and discover their life-long purpose” (Abundant Life Christian Center,
2020). This study examined the strongest predictors of academic achievement among streetconnected children, recently rescued street-connected children, recently reintegrated streetconnected children, and home-connected children. Participants included young boys, ages 6-18,
living in Bungoma, Kenya. The two predictor variables are: (1) Score on the 8-item Short Grit
Scale and (2) Living Arrangement. Living Arrangement will be coded as categorical variables
where 1 = street-connected and currently residing on the street, 2 = street-connected and
currently residing in RICC, 3 = street-connected and residing in home of origin or 4 = not streetconnected and currently residing in home of origin. The criterion variable is academic
achievement as measured by graded achievement.
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Significance of the Study
Tovar-Garcia (2017) found grit to be a key variable when explaining successful,
educational outcomes for migrant children. Lam and Zhou (2019) conducted a review of past
empirical studies and found that within academic settings, grit played a significant role in
academic success. West et al. (2016) established that non-cognitive measures, including grit,
were positively correlated with attendance, behavior, and math and English Language Arts
(ELA) test scores. Educational outcomes depend on academic factors as well as non-academic
factors, such as those recognized on the other side of the report card. Examining the other side of
the report card by examining grit can help researchers, educators, and policy makers better
understand how to serve street-connected children effectively. Sitienei and Pillay (2019)
collected data on street-connected children and found that the extremely traumatic experiences
from their home life continued to follow them on the streets. James et al. (2017) advocated for a
redoubling of efforts to care for street-connected children in carefully designed programs that
provide resources, trained personnel, and case management. Embleton et al. (2013) called for a
compiling of objective information concerning substance abuse among street-connected children
in order to inform programs intended to reintegrate children back into the community. Guma et
al. (2019) concurred and encouraged the review of mezzo level and macro level when attempting
to explain health differences in our complex modern societies.
Examining grit and street-connected children enrolled in the residential center, RICC,
will shed light on attempted interventions for rescuing, rehabilitating, educating, and
reintegrating street-connected children in Bungoma, Kenya. Furthermore, examining the
predictive power that grit may have upon academic achievement among Kenyan boys (some
recently rescued and living in RICC and some living with immediate family) will add valuable
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information for researchers, educators, NGOs, and policy makers. In many ways, the rights of
street-connected children have been denied and their dreams of a successful future have been
shattered (Sitienei & Pillay, 2019). Furthermore, street-connected children have experienced
human rights violations, stigmatization, social exclusion, and discrimination (Embleton et al.,
2020). Conducting a quantitative, predictive correlational study on a marginalized population is
critical for our globally interconnected world.
Research Questions
RQ1: How accurately can rank-ordered academic achievement scores in English class be
predicted from a linear combination of grit score and living arrangement for street-connected
boys in Bungoma, Kenya?
RQ2: How accurately can rank-ordered academic achievement scores in Kiswahili class
be predicted from a linear combination of grit score and living arrangement for street-connected
boys in Bungoma, Kenya?
RQ3: How accurately can rank-ordered academic achievement scores in Math class be
predicted from a linear combination of grit score and living arrangement in for street-connected
boys in Bungoma, Kenya?
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Definitions
1. Academic Achievement – The communicative (oral, reading, writing), mathematical,
science, social science, and thinking skills and competencies that enable a student to
succeed in school and society (Lindholm-Leary & Borsato, 2006).
2. Academic intrinsic motivation – Enjoyment of school learning characterized by an
orientation toward mastery; curiosity, persistence, task-endogeny; and the learning of
challenging, difficult, and novel tasks (Gottfried, 1986).
3. Alternative care – All residential care, formal or informal, provided outside of the
parental home. Types of alternative care include: extended family, foster families, group
homes, orphanages, and community-based care (Biemba et al., 2010).
4. Chokoraa – Garbage picker (Embleton et al., 2020).
5. Grit – Perseverance and passion for long-term goals (Duckworth et al., 2007).
6. Graded Achievement – A students’ broad accomplishment of classroom and school
learning goals as reflected by a collection of graded assignments and tests as shown by a
report card grade (Brookhart, 2015).
7. Hope – The motivation and confidence a person has to pursue the path leading to their
desired goals (James et al., 2017).
8. Household Arrangement – Represent the context in which individuals with a family tie
perform a daily exchange of resources of diverse natures (economic, emotional care,
information, etc.) (Guma et al., 2019).
9. Non-cognitive – The catchall term for traits or skills not captured by assessments of
cognitive ability and knowledge (West et al., 2016).
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10. Proximal processes - The forms of interaction in the immediate surrounding
environments that occur on a fairly regular basis over an extended period of time
(Bronfenbrenner and Ceci, 1994).
11. Street children – Generally applied to children for whom the street (including dwellings,
parks, and wasteland) has become their home and/or their source of livelihood, and who
are inadequately protected or supervised (Schrader-McMillan, 2016).
12. Street-connected children – A broader idea that covers a wider set of children than “street
children.” Includes children who are not in a street situation at a given moment in time,
such as those in a shelter, but who still have street connections. This term also places a
focus on children’s agency and avoids the negative connotations associated with street
children (United Nations Human Rights, 2015).
13. Social emotional learning – The process through which children and adults acquire and
effectively apply the knowledge, attitudes, and skills necessary to understand and manage
emotions, set and achieve positive goals, feel and show empathy for others, establish and
maintain positive relationships, and make responsible decisions (CASEL, 2015).
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CHAPTER TWO: LITERATURE REVIEW
Overview
The following chapter begins with an explanation of the theoretical and conceptual
frameworks that guided this study. The theoretical framework used in this study is Angela
Duckworth’s framework on grit (Duckworth et al., 2007). Grit guided and situated this study in
the greater context. Additionally, Maslow’s theory on human motivation (1943) and
Bronfenbrenner’s bioecological systems theory (1994) effectively supported the study as related
conceptual frameworks. After reviewing the theoretical and conceptual frameworks, a synthesis
of related and recent literature is provided. Having examined the current literature, a gap in the
literature surfaced and provided a concentrated area of need for this study.
Theoretical Framework
Grit
Angela Duckworth (2007) coined the term grit and defines it as “perseverance and
passion for long-term goals” (Duckworth & Peterson, 2007). Duckworth’s hypothesis about
successful individuals and their achievement in life led to the concept of grit. According to
Duckworth (2007), gritty individuals finish tasks and pursue goals over a long period of time.
Possessing grit implies a combination of a strong work ethic, along with a persistence to achieve
one’s lifelong goals (Bowman et al., 2015). In order to determine the validity of grit as a
predictor to achievement, Duckworth and Peterson (2007) conducted several grit prediction
studies with different populations: adults over the age of 25, college students, West Point
Military cadets, and National Spelling Bee students. Duckworth created the Grit Scale, a valid
and reliable Likert scale that measures a person’s grit. Currently, there is a 12-item Grit Scale
and an 8-item Short Grit Scale.

29
Duckworth (2007) posited that achievement is the combination of talent and effort, with
effort including intensity, direction, and time spent working towards a goal. Through numerous
studies, Duckworth (2007) found that talent or even intelligence is not the definitive predictor of
success, but rather less talented people with more grit can be more successful. According to
Duckworth (2016), two simple equations can potentially explain how an individual can move
from talent to achievement: (a) talent x effort = skill and (b) skill x effort = achievement. See
Figure 2 for an illustration depicting that while talent matters, effort matters twice as much. Grit
rests on the belief that our own efforts improve the future, rather than luck or sheer talent
(Duckworth, 2016).
Figure 2
Talent to Achievement

Note. Adapted from Grit. The Power of Passion and Perseverance (Duckworth, 2016)
Duckworth’s (2016) concept of grit proposes that an individual who is gritty will hold the
same top-level goal for a very long time. While an individual may have other existing goals,
ultimately, all mid-level and low-level goals are somehow related to or aligned to the top-level
goal. Duckworth (2016) describes this as goal hierarchy. See Figure 3 for a simplified illustration
of goal hierarchy. Individuals who possess grit realize that many of the goals they pursue are
often a means to an end (Duckworth, 2016). Individuals who possess grit must decide upon
which goals to pursue. Furthermore, while working towards top-level goals, individuals must be
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open to feedback and self-regulate how their goal attainment is going (Jordan et al., 2019).
According to Jordan et al. (2019) high goal commitment in combination with high grit is crucial
when assessing domain-specific grit. Forming goals and remaining committed to goals is a large
component of grit. Gritty individuals pursue many low-level and mid-level goals that are in
alignment with their ultimate top-level goal. Perseverance towards goals in addition to passion
results in grit, which Duckworth (2016) argues is associated with life success across several
domains.
Figure 3
Goal Hierarchy

Note. Adapted from Grit. The Power of Passion and Perseverance (Duckworth, 2016)
Non-Cognitive Abilities
Duckworth and Yeager (2015) claimed that while interest in the “other” side of the report
card is not new, being able to measure it certainly is. Rather than assessing or observing
cognitive abilities alone, increased attention should be paid to non-cognitive abilities. Duckworth
and Yeager (2015) speculated that an increased attention on non-cognitive abilities (even when
quantified imperfectly), has helped to advance scientific understanding of young people and their
development and impact on life outcomes. Corcoran et al. (2020b) claimed that social emotional
learning (SEL) is important for individuals but also SEL is important at a societal level. Non-
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cognitive abilities cover capacities such as goal-making, healthy social relationships, judgment,
and decision-making (Duckworth & Yeager, 2015). Additionally, non-cognitive abilities refer to
all the personality and character traits, motivations, and preferences that are valued in domains
such as schools (as cited by Hofmeyr, 2021). Although West et al. (2016) does not agree with
calling these important abilities non-cognitive because every psychological process is cognitive,
West et al. (2016) emphasized the importance of the other side of the report card. West et al.
(2016) identified traits such as conscientiousness, self-control, and grit. Furthermore, West et al.
(2016) suggested that academic mindsets and academic perseverance interact to develop students
with the intentional academic behaviors of school attendance, homework, and studying. These
intentional academic behaviors are important because they lead to increased academic
achievement.
Prior to grit, psychologists such as Francis Galton and Catherine Cox concluded that
persistence, zeal, hard work, character, and confidence predicted achievement over ability or IQ
(as cited in Duckworth & Peterson, 2007). The Big Five personality traits (extraversion,
agreeableness, openness, conscientiousness, and neuroticism) were also heavily emphasized and
explored as factors that led to life success. Grit is distinct from the Big Five personality traits
because of the intentional emphasis on stamina (Duckworth & Quinn, 2009). Grit specifically
calls for stamina in effort and interest. Other explanations for interpersonal differences that led
certain individuals to achieve greater success include creativity, charisma, emotional stability,
and more (Halperin & Regev, 2021). When considering research-based interventions that will
lead to increased academic achievement, grit appears to be a possible solution. A recent study
conducted with university students found that students who scored higher on grit, also had higher
self-control, resilience, and better mental well-being (Carson, 2018). Several studies have
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recently shown grit to have benefits in the academic domain. There are colleges around the
country that have implemented looking at multiple measures, including non-cognitive traits for
admissions into their schools. A community college in Oregon has moved away from primarily
looking at Scholastic Aptitude Test (SAT) scores and instead views several components when
making decisions for college acceptance (Raphael, 2018).
Measuring Grit
Duckworth and Yeager (2015) developed and validated a reliable instrument in order to
measure one’s grit- an individual’s perseverance and passion for long-term goals. It would
appear that for the sake of doing things the way they have always been done, educational
institutions continue to assess the ability of children solely on cognitive skills. Proponents of grit
believe that grit can be a predictor of performance. More specifically, proponents of grit believe
that grit can explain why two individuals with the same level of ability in a particular domain
may perform at different levels (Crede, Tynan & Harms, 2017). Regardless of the difficulties in
creating a precise self-report measurement, Duckworth et al. (2007) generated a pool of 12 items
that would capture the attitudes and behaviors of both adults and adolescents. Additionally, it is
important to note that measuring grit requires an understanding that there is a duality of grit.
Duckworth’s concept of grit implies a tendency for a strong work ethic, but also a willingness to
persist and strive towards lifelong goals (Bowman et al., 2015). Measuring grit as accurately as
possible means exploring both passion and perseverance. Shortly after developing the 12-item
Grit Scale, Duckworth and Quinn (2007) developed the 8-item Short Grit Scale. The newer scale
has four fewer items and improved psychometric properties. According to Duckworth and Quinn
(2009) the 8-item Short Grit Scale is a more efficient measure of grit.
Grit as a Predictor
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Ever since Duckworth developed the concept of grit and created the Grit Scale, numerous
studies have sought to identify its predictive capability. Fernandez-Martin et al. (2020) claimed
grit to be an important determinant of success. In a review of 57 studies, identifying grit as a
predictor, Fernandez-Martin et al. (2020) discovered that grit predicted career success (career
status, salary, retention etc.). Fernandez-Martin et al. (2020) also found among adolescent
students, grit was a predictor of grade point average (GPA) as well as retention among college
freshmen. Among fourth to eighth grade students, West et al. (2016) found measures of
conscientiousness, self-control, grit, and growth mindset were all positively correlated with
attendance, behavior, and math and ELA test score gains. Tang et al. (2019) investigated the
association between grit and academic achievement outcomes among adolescent students in
Finland and found grit to be associated with increased engagement and academic achievement.
Duckworth et al. (2007) found that across six different studies, individual differences in grit
accounted for success outcomes over and above IQ. Although grit has not shown to be correlated
with IQ, grit has been found to outperform IQ as a predictor of academic achievement (He et al.,
2021).
Literature is minimal when it comes to examining the predictive power of grit outside of
the United States. Mason (2018) conducted one of the first ever studies involving South African
undergraduate students. Results indicated that significant correlations were found between the
subscales of grit. Perseverance of effort and consistency of interest both proved to be an
important component in academic performance. Additionally, the grittiest students also earned
significantly higher marks in school (Mason, 2018). Similar results were found in Hofmeyr’s
(2021) study in rural South Africa. The perseverance subscale of grit was found to be a strong
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predictor of reading achievement, even when controlling for a host of factors at the individual,
home, and school level (Hofmeyr, 2021).
Prefrontal Cortex and Grit
Various empirical studies exist on the topic of grit and achievement in various domains.
Wang et al. (2017) argues that the neural mechanisms of grit remain unexplored. A group of
researchers conducted a study examining the prefrontal cortex (PFC) in order to explore the
association between grit and the fractional amplitude of low-frequency fluctuations (fALFF) in
healthy adolescents. The researchers focused on a large sample of adolescents (234) with a
narrow age range. Overall findings showed a neural link between grit and academic performance
as well as the regional fALFF showed a neural basis of grit (Wang et al., 2017). In other words,
instruments used to detect brain activity can uncover the neural mechanisms of grit differences in
individuals. While this study explored the neural processes underlying grit, it should be noted
that researchers suggest grit is something that can be trained and developed in individuals.
Wang et al. (2017) posited that their neural findings provide educational implications for
grit behavior and training programs to exist for young people where grit skills can be further
developed. Duckworth (2016) agreed and suggested that grit is trainable and can be developed.
Specifically, Duckworth (2016) stated, “nature matters, and so does nurture” (p. 80). Jordan et al.
(2019) states that grit is developed through positive work outcomes. Ferris argued that grit is
trait-like and has a developmental competency (as cited in Jordan et al., 2007). Bashant (2014)
posited that grit can be encouraged and developed among students. Tim Elmore explained ways
to encourage and train grit such as talking about the power of attitude and persistence, rewarding
hard work and delayed gratification, placing children in communities to solve problems, and
starting with smaller problems to acquire quick wins (as cited in Bashant, 2014). This is highly
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encouraging for educators as it communicates the non-cognitive ability of grittiness is malleable
and can be reinforced.
Grit Limitations
As evident from the plethora of empirical research, grit is a fairly new construct in
psychology but is not lacking in attention. Educational researchers are highly interested in the
predictive power that grit may or may not have. Undoubtedly, there are limitations to grit. Tang
et al. (2021) noted the increasing criticism on the concept of grit and its predictive ability.
Hofmeyr (2021) speculated that aside from the increased attention on grit, researchers have
pointed out limitations in the evidence of a relationship between grit and academic achievement.
Duckworth is aware of limitations and has noted that empirical results pertain to one’s measured
grit, and not necessarily actual grit (Pena & Duckworth, 2018). Charles Murray (as cited in
Gardner, 2016) stated his opinion that the belief that everyone can succeed (academically) if they
only try hard enough is educational romanticism. Murray argues in his book, Human Diversity,
that intellectual ability still plays a large role over grit when looking at educational success.
The fact that the Grit Scale is a self-report questionnaire can also be considered a
limitation. Although Duckworth and Yeager (2015) believe in the more expansive view of
student capabilities, they warn educators and others who wish to examine non-cognitive abilities
of the limitations of measuring one’s grit. Quantifying grit is possible but the belief that it is
possible to measure grit with precision and accuracy is ill advised. Part of the difficulty in
measuring grit is the limitations that arise with self-reports. Pena and Duckworth (2018) advise
schools to interpret self-reported character skill questionnaires with caution. Duckworth and
Pena (2018) openly caution the interpretation of self-report questionnaires in schools. Duckworth
and Yeager (2015) described the following as serious measurement limitations of questionnaires:
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misinterpretation by participant, lack of insight or information, insensitivity to short-term
changes, reference bias, and faking and social desirability bias.
Additionally, another limitation of measuring grit develops when examining absolute age
and relative age. A study conducted in Mexico using the Grit Scale measured 9th graders and 12th
graders. The study looked at absolute age as well as relative age. Results indicated significant
and sizeable effects of relative and absolute age on the Grit subscale scores (Pena & Duckworth,
2018), but that age mattered differently for the Grit subscales. Specifically, scores in consistency
of interest grew with relative age, while scores in perseverance of effort did not. Population
samples may be considered another limitation of grit. Rimfeld et al. (2016) proposed that a
critical limitation of grit includes the selective populations that grit has examined. Research on
various population samples is required moving forward.
A recent multiple regression study involving college students sought to examine the
relationship between the two grit dimensions (perseverance of effort and consistency of interest).
The researchers’ results indicated that perseverance of effort predicted greater academic
adjustment, college grade point average, college satisfaction, and sense of belonging (Bowman et
al., 2015). Halperin and Regev (2021) conducted a study to examine if grit could be used as an
admission tool for predicting academic success and non-dropout among nursing students in
Israel. Results indicated that grit scores were positively and significantly related to average
college grades yet not to clinical grades. Although higher passion and higher total grit scores
predicted higher academic achievement, the researchers concluded that utilizing grit as a student
assessment model is yet to be determined (Halperin & Regev, 2021).
While grit research has shown assuring results of grit’s predictive relationship with
academic achievement, critics of grit question the double facet (perseverance or passion) that
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leads to such results (Tang et al., 2021). Tang et al. (2021) further argues that for a strong
association between grit and achievement to exist, the individual will need to perceive
achievement in that specific domain as a primary goal. Otherwise, grit and achievement may
show weak associations. The perseverance and passion components of grit should be contextspecific when examining grit and achievement (Jordan, 2019: Tang et al., 2021). In other words,
an individual may possess grit in one domain but not another.
Although recent studies have shown there is an association between grit and achievement
in certain domains, Tang et al. (2021) argues that in order to find a strong association, one must
ensure that students possess achievement in that specific domain as a top-level goal. In other
words, academic achievement in a specific subject must be a top-level goal for a student if grit
will contribute to that academic achievement. A student may be gritty overall, but studies will
find a low association between grit and academic achievement if a student does not possess a
goal for academic achievement in a specific subject. Jordan et al. (2019) agrees with Tang and
challenges Duckworth’s definition on grit. Jordan et al. (2019) posits that grit should be
considered as, “the context-specific ability to (a) set and pursue long-term goals and (b) readjust
short-term goals and goal attainment strategies in the face of challenges and difficulties” (p.
325).
This specific study on street-connected children may potentially advance the theoretical
framework of grit because grit was used as a predictor variable of academic achievement for
street-connected children. According to Duckworth and Peterson (2007), grit was a better
predictor for program completion at the West Point summer training program over any other
predictor. Applying grit as a predictor of academic achievement to street-connected children can
further advance this theoretical framework and add to the literature concerning passion and
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perseverance over ability and IQ. Duckworth’s (2015) 8-item Short Grit Scale can be applied in
this study to determine if grit is a strong predictor of academic achievement for street-connected
children.
Conceptual Frameworks
Bioecological Systems Theory
Applying the bioecological systems theory (Bronfenbrenner, 1994) as a framework for
this study provides valuable information on understanding the unavoidable interactions between
street-connected children and their surrounding environment. Originally, Urie Bronfenbrenner
developed an ecology theory but later revised it into the bioecological systems theory (Rosa &
Tudge, 2013). Bronfenbrenner’s work is still widely used in a variety of disciplines around the
world.
The bioecological systems theory is founded on the idea that from the very beginning,
human development involves the interaction between the human as well as its environment
(Bronfenbrenner & Ceci, 1994). To better understand human development, rather than
examining humans in the same place, Bronfenbrenner believed in examining multi-person
systems beyond the immediate environment (Bronfenbrenner, 1977). Crawford, Snyder &
Adelson (2020) stated that applying the bioecological systems framework allows for deeper
understanding from “the most complex characteristics of the individual all the way out to the
broadest cultural, political, and historical factors” (p. 45). The ecological environment that
Bronfenbrenner (1977) refers to is topological and consists of several structures: microsystem,
mesosystem, exosystem, and macrosystem. Later, Bronfenbrenner revised his ecological
environment to include a fifth level, chronosystem (Guy-Evans, 2020). Figure 4 shows the
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topological environments, beginning with the microsystem, one’s immediate environment, and
expanding to the chronosystem, one’s experiences of change over time.
Figure 4
Bronfenbrenner’s Bioecological Systems Theory

Note. Adapted from “Bronfenbrenner's Ecological Systems Theory,” (Guy-Evans, 2020)
Until his death in 2005, Bronfenbrenner was constantly revising, reassessing, and
extending the theory (Tudge et al., 2009). The microsystem is the first level and includes settings
in which the individual has immediate contact with -such as home, school, and workplace
(Bronfenbrenner, 1977). The mesosystem includes the environment that is directly
interconnected with the microsystem such as extended family, teachers, and peers. The third
level, the exosystem, includes structures such as one’s neighborhood, mass media, government
agencies, and informal social networks. The next level is the macrosystem, which is not an actual
concrete manifestation but a conceived structure like economic, social, educational, and political
systems. The macrosystem also includes ideologies and attitudes of the culture. The fifth and
final level, chronosystem, consists of all environmental changes that take place over a lifetime
such as life transitions and historical events (Guy-Evans, 2020).
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Bronfenbrenner and Ceci (1994) use the specific term of proximal processes to describe
the forms of interaction in the immediate surrounding environments that occur on a fairly regular
basis over an extended period of time. The bioecological systems theory stresses
interconnectivity and the role played by a human, the impact of time, and proximal processes
(Rosa & Tudge, 2013). Crawford et al. (2020) concurred and argued that an important guideline
for applying the bioecological systems theory is to cite Bronfenbrenner’s contemporary work
that elaborates on proximal processes. When considering genetic potential, Bronfenbrenner
hypothesized that effective development functioning can increase or decrease based upon
proximal processes (1994). Additionally, Bronfenbrenner (1994) hypothesized that humans’
available resources and proximal processes can actualize genetic potentials. Bronfenbrenner’s
bioecological systems theory directly relates to this study because it implies that when given the
proper resources and surrounding environment over time, street-connected children can reach
higher potentials. Buarque et al. (2006) and the vertical poverty line concept positions the same
idea. Almlund et al. (2011) analyzed personality, psychology, and economics. The researchers
claimed that interventions such as participation in preschool programs, smaller class sizes, and
better Kindergarten classes at specific ages had lasting improvement on important later-life
outcomes (Almlund et al., 2011). This coincides with the bioecological systems theory as it
emphasizes the importance of one’s environment. It appears that Bronfenbrenner believed in the
power of opportunity. Bronfenbrenner (1994) made this clear in his third hypothesis:
If persons are exposed over extended periods of time to settings that provide
developmental resources and encourage engagement in proximal processes to a degree
not experienced in the other settings in their lives, then the power of proximal processes
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to actualize genetic potentials for developmental competence will be greater for those
living in more disadvantaged and disorganized environments. (p. 579)
Street-connected children have experienced a breakdown within their environmental settings,
from microsystem all the way to chronosystem. At every level, street-connected children have
faced negative proximal processes as evident by family and household risks, lack of educational
opportunities and the absence of governmental programs (Ayub et al., 2016; Seidel et al., 2018).
By using the bioecological systems theory, this study applied the proximal processes that interact
with and impact street-connected children and examined the bioecological transitions that shape
their development. Applying this theory helped to validate providing great opportunities to
forgotten street-connected children. Crawford et al. (2020) posited that the settings/environments
that students spend time in on a regular basis should be thoroughly considered in their
contribution to academic opportunities. This translates to the settings or environments that streetconnected children spend time in on a regular basis should be considered in their contribution to
academic opportunities. This proposed study advances Bronfenbrenner’s theory because it
examined the various environmental levels (microsystem, mesosystem, exosystem, macrosystem,
and chronosystem) that a street-connected child interacts with on a regular basis to better
understand academic achievement outcomes.
Related Literature
Theory on Human Motivation
In addition to applying the theoretical framework of grit and a conceptual framework of
bioecological systems, this study also related to Maslow’s theory on human motivation.
Although motivation among street connected children is not being explored as a variable, human
motivation (or lack thereof) plays a significant role when determining the correlation among
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academic achievement and grit and alternative care settings. Maslow’s theory on human
motivation (1943) provides related literature in exploring the motivation and hierarchal needs of
individuals. Abraham Maslow was an American psychologist particularly known for creating
Maslow’s hierarchy of needs. Maslow (1943) prioritized human needs and posited that unmet
needs at any one level will prevent a human from being motivated to the next level. Unmet needs
at the physiological level will result in all other needs being pushed into the background
(Maslow, 1943).
Maslow’s hierarchy of needs (1943) contains five levels: physiological needs, safety
needs, love and belonging, esteem, and self-actualization. As shown in Figure 5, the hierarchy is
formed in the shape of a five-tier pyramid, progressing from the most basic needs to deeply
motivated needs. The first priority for humans includes the basic needs: food, water, shelter,
clothing, etc. Maslow (1943) posited that until these needs are satisfied, anything else will be
seen as unimportant and an individual will not be motivated to the other levels of needs. The
second level, safety, refers to personal security, employment, resources, health, and property
(Kurt, 2021). A safe, predictable, and organized family unit and society will meet the safety
needs of individuals and will allow them to attend to the next hierarchal level (Maslow, 1943).
After physiological and safety needs are met, the need for love arises. Maslow (1943) states that
once basic needs and safety are satisfied, an individual will feel the need for love, affection, and
belonging. This includes family, friendship, and a sense of connection (Kurt, 2021). It should be
noted that Maslow (1943) distinguished that the need for love includes the satisfaction of both
giving and receiving love. The next level in Maslow’s hierarchy is the esteem need. According to
Maslow (1943), individuals need to possess a stable, high evaluation of themselves and from
others. Humans have a need or a desire for reputation (Maslow, 1943). Possessing esteem results
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in feelings of confidence, worth, and capability; these are important character traits for
successful individuals. The final level in Maslow’s hierarchy of needs is self-actualization
(1943). If an individual can meet all previous needs (physiological, safety, love, and esteem) then
restlessness will develop with a desire to become everything one is capable of (Maslow, 1943).
Satisfying the basic needs from the first four levels, results in individuals who are motivated to
focus on their highest-priority need, self-actualization, or self-improvement (Kurt, 2021).
Figure 5
Maslow’s Hierarchy of Needs

Note. Adapted from “Maslow’s Hierarchy of Needs in Education,” (Kurt, 2021)
In general, the hierarchy of needs is viewed in a fixed order, but this is not necessarily
always the case. Maslow (1943) described instances when some individuals will put certain
needs before others such as esteem before love or there may be instances when it is possible that
an individuals’ motivation for aspiration is nonexistent. This creates a reversal of the hierarchy
but the desire to achieve all the needs remains. In summary, Maslow’s hierarchy of needs
theorizes that humans are motivated by the desire to satisfy and maintain the five levels of basic
needs. Applying this conceptual framework to the motivation (or lack thereof) of streetconnected children effectively guided this study. If Maslow’s theory is considered when
examining street-connected children, one can speculate that street-connected children will be
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unmotivated to reach self-actualization if their basic needs of food, shelter, clothing, love, and
belonging are unmet. While Maslow claimed that examining human motivation must be
considered within the field of the human (its environment) he also concluded that environment
alone cannot provide all the answers (Maslow, 1943). Likewise, Bronfenbrenner’s bioecological
systems theory highly considers the environment of an individual. Similar to Duckworth’s
(2016) opinion, nature and nurture are working side by side. Allowing these theories to work
together as a theoretical framework and conceptual frameworks, this study on the development,
and achievement of gritty street-connected children is further guided.
Street-Connected Children
Reasons for Migrating to the Streets
Recent studies show that worldwide, children migrate to the streets for a variety of
reasons. These reasons include but are not limited to poverty, civil unrest, orphanhood, lack of
education, negative family circumstances, unmet material needs, neglect, and abuse (Ayub et al.,
2016; Bhukuth and Ballet, 2015; Corcoran & Wakia, 2016; Embleton et al., 2020; Kibel et al.,
2020; Schrader-McMillan, 2015; Seidel et al., 2018; Sitienei & Pillay, 2018). Clearly, there is
not just one contributing factor to the worsening global phenomenon of street-connected
children. Ayub et al. (2016) conducted a qualitative study on street children between the ages of
7 and 18 in Jammu, India and found multiple factors to be the cause for children on the streets.
Seidel et al. (2018) claimed that parental as well as interpersonal characteristics were key
underlying reasons why children migrate to the streets. While children migrating to the streets is
a global phenomenon, this study specifically focused on street-connected children in Bungoma,
Kenya. According to Embleton et al. (2020), street-connected children are prevalent in Kenyan
cities.
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In Kenya, the absence of governmental programs and stable educational systems, and the
presence of dysfunctional families coincide with Bronfenbrenner’s (1977) bioecological systems
theory. As evidenced by the numerous reasons why children migrate to the streets, the child’s
interactions with the surrounding environment (microsystem, mesosystem, exosystem, and
macrosystem) play a major role in determining if an individual will realize their capabilities and
capacities (Bronfenbrenner, 1977). Sitienei and Pillay (2018) agree and stated that the
microsystem in developing countries is failing, resulting in a mass exodus of children to the
streets. Moreover, as evidenced by the immense dissatisfaction of Maslow’s (1943) hierarchal
needs, children are migrating to the streets in hope of finding methods to satisfy their basic
needs. As cited in Embleton et al. (2020), a clinical officer viewed the community as failing the
children:
The community as a whole has also failed because in the event that a child becomes an
orphan or the family is not in a good position, they don’t come to solve the problem
before it goes out of the boundary. Everybody lives for himself and God for us all, so
what happens to the minors? They go to the streets and live their lives there. (p. 11)
Collaboration among all the levels in Bronfenbrenner’s bioecological system is required for
individuals to reach their highest capacity. Embleton et al. (2020) suggested collaboration among
county and national government, and civil society to positively impact street-connected
children’s health. Sitienei and Pillay (2018) agreed and stated that efforts of rehabilitation for
street-connected children must involve the community because families are not isolated from all
other ecological niches, but rather completely enmeshed.
Experiences on the Streets
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The lived experiences of street-connected children are hard to fathom. Children living on
the streets are often overlooked, misunderstood, and marginalized (Bhukuth and Ballet, 2015;
Corcoran & Wakia, 2016). Seen as pariahs or chokoraa’s (garbage picker in Swahili) by their
societies (Bhukuth and Ballet, 2015; Embleton et al., 2020), it is difficult to comprehend that
living on the streets was the favored option over staying in their home. Street-connected children
are shunned by the public and seen as juvenile delinquents (Embleton et al., 2020). Conversely,
Sitienei and Pillay (2018) found in their study that they are not necessarily delinquents. Sitienei
and Pillay (2018) identified in their qualitative study that life on the street could be worse than
the lived home experiences. After collecting data from fifteen street-connected children in
Eldoret, Kenya, Sitienei and Pillay (2018) established that many street-connected children are
physically and verbally abused by the public. Substance abuse, stealing, and physical danger are
part of their everyday misfortunes. Street-connected children pursue freedom and security in the
streets (Bhukuth and Ballet, 2015), but often find the opposite. They migrate from one negative
environment to the next.
According to Corcoran and Wakia (2016) the lives of street-connected children are
characterized by continuous violence. Wachira et al. (2015) concurred and stated that children
remain on the streets despite the hostile conditions. In a qualitative study conducted in Western
Kenya, researchers identified the physical, social, and psychological initiation process for streetconnected children (Wachira et al., 2015). The study, using in-depth interviews and discussions
found that prior to being fully accepted into the street community, there is a harsh initiation.
Street-connected boys experienced interrogation, physical abuse, humiliation, and sometimeseven sodomy; street-connected girls experienced interrogation, physical abuse, sexual abuse,
rape, and gang rape (Wachira et al., 2015). Sexual abuse is common; Kaime-Atterhog et al.
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(2016) noted that sex is normal on the streets and even encouraged. Sniffing glue and eating
garbage was encouraged, and in this particular community a smearing of black soot all over the
body was a symbol of acceptance into the street community/gang (Wachira et al., 2015).
Bhukuth and Ballet (2015) found similar information. In an attempt to discover
contributing factors to children migrating to the streets as well as their lived experiences,
Bhukuth and Ballet (2015) found that oftentimes street-connected children form gangs. The
gangs regulated the streets and offered children a type of family but unfortunately offered drugs
and violence as well (Bhukuth and Ballet, 2015). The street communities or gangs create
barracks, and each gang or barrack has a leader (Wachira et al., 2015). Ayuku (2005) identified
that although street-connected children create family networks they still have their psychosocial
needs unfulfilled. In addition to violence and substance abuse, street-connected children have a
higher vulnerability to acquiring Human Immunodeficiency Virus (HIV) compared to the
general population. Street-connected children experience a high number of deaths, mostly from
HIV and violence (Kibel et al., 2020). In a study exploring mortality among children on the
streets in Eldoret, Kenya, Kibel et al. (2020) found an elevated risk of mortality for streetconnected children compared to the general population. Specifically, Kenyans ages 15-24 had an
HIV prevalence of 1.34% for men and 2.61% for women; while street-connected children had an
HIV prevalence of 2.8% for men and 10.8% for women (as cited in Embleton et al., 2021).
Substance Abuse on the Streets
A recent meta-analysis reviewed fifty studies from 22 countries and found that streetconnected children from resource-constrained settings reported high lifetime substance abuse
(Embleton et al., 2013). Sadly, substance abuse is common for children on the streets; children
new to the streets are immediately introduced to sniffing glue (Crombach et al., 2014; Wachira et
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al., 2015). A study conducted in Nepal found that the prevalence of glue-sniffing among streetconnected children was 88.46% (Sah et al., 2019). Sniffing glue is encouraged among streetconnected children because its effects include curbing the appetite. Many street-connected
children are uneducated about the dangers of drug use. A study conducted on substance abuse
practices in Western Kenya identified only 29% of street-connected children to have ever been
taught about the danger of drug use (Embleton et al., 2012). Similar results were found in the
cross-sectional study exploring drug use among street-connected children; out of 46 respondents
who sniffed glue, 89.13% were unaware of its effects (Sah et al., 2019). A meta-analysis and
systematic review conducted by Embleton et al. (2013) found shocking numbers concerning
substance abuse and street-connected children. Studies from 14 countries reported inhalant use at
47%. The meta-analysis included studies from many countries with the majority of countries
being located in Africa. Embleton et al. (2013) reported lifetime drug use to be at 74% in Kenya.
Substance abuse included inhalants (sniffing glue), alcohol, and marijuana. Street-connected
children’s inhalant use had a pooled prevalence of 47%, tobacco at 44%, alcohol at 41%, and
marijuana at 31%. Cocaine use, pharmaceuticals, and injection drugs were reported much less
and had a lower pooled prevalence of 7% (Embleton et al., 2013). The overwhelming use of
sniffing glue is concerning. The negative short and long-term effects from inhalant substance
abuse require urgent, informed public health programs and policies (Embleton et al., 2012).
Hossain and Ahmed (2015) posited that certain measures can help to control drug addiction in
children including: social bonding, creating more employment opportunities, ensuring proper
treatment and rehabilitation measures, and helping to provide free education. Embleton et al.
(2013) urged that the widespread substance abuse among street-connected children with its
detrimental health effects requires urgent action.
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Emotional, Behavioral, and Mental Health Problems
Substance abuse is directly related to mental health problems. Many street-connected
children suffer from emotional health difficulties, suicidal thoughts, substance abuse, low selfesteem, PTSD, and depression (Crombach et al., 2014). Attention to mental health is critical as
the numbers of mental health disorders are constantly increasing, worldwide. Watson et al.,
(2020) claimed that in Kenya, even outside of the street community, substance abuse and mental
disorders are the leading cause of years lost due to disability. Emotional problems place children
at risk for developing anxiety and depression disorders, social problems, learning problems,
academic underachievement, and cognitive deficiencies (Magai et al., 2018). Furthermore,
Crombach et al. (2014) postulated that continuous insecurity and exposure to violence reinforces
PTSD and other trauma-related disorders. Additionally, Crombach et al. (2014) found several
studies suggesting witnessing or experiencing traumatic incidences strongly impaired academic
success. Patel et al. (2020) revealed that harmful alcohol abuse by the fathers have negative
impacts (physically and mentally) at individual and family levels. Effects at the family level
include domestic violence and early onset of substance abuse for the exposed children.
Experiencing emotional and behavioral problems at a young age predict various problems in
adulthood (Magai et al., 2018). Magai et al. (2018) found in their quantitative study with 1,022
Kenyan parents and 533 adolescents that emotional and behavioral problems are highly prevalent
in Kenyans and appropriate prevention and intervention methods are needed. Mental health
problems for children and adolescents are a large concern, and the lived experiences of streetconnected children put them at an even higher risk.
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Education in Kenya
According to Imana, the nation of Kenya is one of the best providers of education on the
African continent (Imana, 2020). Although Kenya has made great strides in education over the
past several decades, roadblocks from limited financing to poor politics and poor income
distribution make it difficult for Kenya to improve their educational system more (Imana, 2020).
Additionally, the majority of Kenyans live in rural areas (about 74%), which means limited
access to education. In 2007, Kenya began offering its citizens free basic education (Imana,
2020). Prior to the early 2000’s, families were required to pay for private schooling, a viable
option for few citizens. Even now, with free basic education, the government covers tuition costs
but requires families to pay for lunches and infrastructure development. According to Abuya et
al., (2013), offering free primary education was not the answer to the educational problems of
Kenya. Simply offering free primary education is not the definitive answer to the educational
problems of Kenya because free education still fails to address sustainability and completion.
Oketch (2019) suggested that simply going to school is not enough; there is a growing
recognition to advance understanding on holding school systems accountable. Oketch (2019)
continued that many Kenyan students are unable to master key competencies in numeracy and
literacy even though Kenya outperforms other African countries such as South Africa and
Botswana. Students in Kenya fail to complete school for a variety of factors including child-level
factors, household factors, school factors, and community factors (Abuya et al., 2013). These
factors directly align with Bronfenbrenner’s bioecological theory. While offering free education
is beneficial and even critical, researchers and policy makers must look at a plethora of variables
that will lead to successful completion of an education system.
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The government of Kenya and its policy makers have proposed a new education system
that will change the 8-4-4 system to a new and revised, 2-6-6-3 system. The 8-4-4 system was in
place in Kenya from 1985-2021. Some of the leading problems with this system was the high
emphasis on testing at the end of the 8 primary years (KCPE, Kenya Certificate of Primary
Education) and at the end of the 4 secondary years (KCSE, Kenya Certificate of Secondary
Education). In order to enter secondary school, a student must pass the KCPE at the end of the 8
primary years. Similarly, in order to go onto higher education, a student must pass the KCSE at
the end of completing the 4 secondary years. Historically, there were fees associated with the
KCPE and KCSE examinations. Kenya’s fourth president, President Uhuru Kenyatta,
implemented paying for the examination fees. Imana (2020) posits that the 8-4-4 system kept
students in school for too long, taught too many subjects creating higher costs in textbooks, and
learning amenities were overstretched. The new proposed system has changes in the education
system such as alignment to Kenya’s 2030 Vision, alignment to Global Standards, learning is
student-centered, engages parent involvement, more balance with formative and summative
assessments, and transition is guaranteed for all learners. (Imana, 2020). Additionally, the new
proposed system will have at least one similarity to the education system of the United States as
it will require more frequent testing (rather than two extremely high-stakes tests). See Figure 6
for a comparison of the education systems in Kenya.
Examining the education system in Kenya is imperative to fully understand this study and
the street-connected children of Kenya. Evans and Miguel (2007) claimed understanding Kenyan
primary school financing is important when considering school participation. For many streetconnected children, their experience with education has been inconsistent, unfavorable, or
nonexistent. A street-connected child may have started the 8-4-4 system, but only made it

52
through the first three years of primary school before entering the streets. Being able to
successfully pass the KCPE may seem unachievable to a street-connected child. Gaining an
adequate education is unlikely.
Figure 6
Kenya’s Education System from 1963-2020

Note. Adapted from “The Politics of Education Reforms in Kenya: Critical Assessment of the
Education System from 1963-2020,” (Imana, 2020)
Lack of Education
A report conducted by the United Nations Development Programme (as cited in Brink,
2001) reported that as many as 100 million children live or work on the streets and struggle for
survival, protection, and provision- all with very little or no education. Cho et al. (2017) further
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noted the issue of education, stating that providing adequate education is a challenge for the 52
million orphans in Sub Saharan Africa. Nearly 80% of the children interviewed in a mixedmethods study in India were not enrolled in school (Ayub, et al., 2016). Many street-connected
children are illiterate and rely heavily on the street networks for physical, psychological, and
social support (Wachira et al., 2015). Magai et al. (2018) found that in 2014, the rate of children
dropping out of primary schools in Kenya was around 21.5%, an estimate of 2,139,400 children.
Obtaining an education can positively influence life circumstances and can have longterm benefits on one’s health (Embleton et al., 2020). On the other hand, the lack of education
for countless children will have damaging effects on communities and the society for
generations. Without an education, it is difficult to gain employment and thus the negative cycle
continues. The development of free primary education in East African countries like Tanzania,
Uganda, and Kenya demonstrates the appreciation for and understanding that education is a key
component for economic development and human development and well-being (Mugo, Ruto,
Nakabugo & Mgalla, 2015). In 1948, the United Nations declared education as a basic human
right (as cited in Imana, 2020). The United Nations understands the importance of educating and
training all citizens, in order to improve living standards and economic growth and productivity.
Education can be used as a means to eliminate poverty. Alem and Laha (2016) called for action
from decision makers to draw a roadmap for strategic social intervention for street-connected
children.
Unfortunately, there have been negative side effects with the introduction of free primary
education in Kenya and other East African countries. Following what Mugo et al. (2015) called a
big bang, providing free primary education resulted in great gains for student enrollment but the
expanded access caused lowered education quality. Politicians and policy makers were so driven
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to increase enrollment that adding more textbooks, teachers, and developing teachers was
overlooked. In Kenya, when free primary education boosted student enrollment, the overall
primary student population grew from 6.1 million in 2002 to 7.2 million in 2003 (as cited in
Mugo et al., 2015). The negative impact of increased enrollment can still be seen in Kenya today.
Mugo et al. (2015) claimed that conversations and debates took place about the quality of
education in Kenya after increased enrollment, but focus turned to building more classrooms and
increasing teachers and textbooks. There is a high need for governments in Kenya and elsewhere
to focus on the learning outcomes, not just the learning inputs.
Rescue Efforts
While non-governmental organizations (NGOs) and community-based programs have
attempted to intervene on the street-connected children phenomenon, the number of children on
the streets continues to increase every year (Magai et al., 2018). Ferguson et al., (2008) stated
that governments cannot address the global crisis of children migrating to the streets alone. A
collaborative, multi-level approach is required. Generally speaking, rescue efforts encompass a
wide range of components with education being a critical component. Other components of
street-connected children rescue efforts include health, job training, basic assistance, and income
generation (Volpi, 2002). NGOs in addition to faith-based organizations (FBOs) are offering
programs but little empirical evidence or literature exists on their effectiveness (Crombach et al.,
2014; Ferguson et al., 2008; Goodman et al., 2020). While many researchers posited that poverty
is a root cause of street migration, organizations do not feel equipped to tackle nation-wide
poverty so instead they offer direct aid in the form of rescuing, rehabilitating, and reintegrating
(Goodman et al., 2020). The Kenyan government and UNICEF noted that street-connected
children are often helped through short-term efforts like shelter, food, clothing, medical care, and
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education (as cited in Kaime-Atterhog et al., 2016). The problem with these remedial measures is
that they are reactive rather than preventative. Long-term improvement tackling the root causes
of migration to the streets is needed.
Providing Education
Fortunately, NGOs have been able to provide some education to street-connected
children, helping to reduce marginalization and promote successful reintegration into the
community (Bhukuth and Ballet, 2015; Kaime-Atterhog et al., 2016). Through street-based or
center-based projects, services are offered to provide support, welfare, and training (Brink,
2001). Sometimes, alternative care settings simply assist street-connected children with school
fees and uniforms (Kaime-Atterhog et al., 2016). Additionally, teaching children a trade can help
guide successful reintegration back into mainstream society (Brink, 2001). Embleton et al.
(2020) piloted a results-based intervention for street-connected children in Eldoret, Kenya and
found promising results. Their results demonstrated that street-connected children’s attitudes can
change, and livelihoods can improve. In essence, their intervention demonstrated streetconnected children possess a growth mindset. Kaime-Atterhog et al. (2016) identified that the
caregivers in various alternative care settings mentioned increased academic achievement and
the street-connected children demonstrated an increased desire to excel, reach life goals, dreams,
and potential.
Civil society organizations (CSOs) along with FBOs and NGOs provide access to
education for street-connected children in a variety of ways. Corcoran et al. (2020) questioned
the access to education for street-connected children, wondering if the formal education system
at the end of the reintegration journey can actually provide inclusive spaces for them to learn in.
In their study describing a street-connected child transitioning back into education, Corcoran et
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al. (2020) found children faced many challenges including: getting used to the school day,
concentration, routine, learning to write, meeting academic expectations, using only English
when they spoke other languages, and altering their behavior. Corcoran et al. (2020b) posited
that street-connectedness and education have a complex relationship. Their findings highlighted
that (1) education can sometimes play a role in children migrating to the streets, (2) that fear,
embarrassment, and shame prevented children going back to formal education, and (3) that
acceptance and support are critical to overcoming feelings of not belonging when streetconnected children transition into schools.
Purdue University understands the power of education for street-connected children. In
2014, the Tumaini Innovation Center was born and partnered with Purdue’s College of Pharmacy
(Purdue, 2018). As an alternative residential school specifically for former street-connected
children, the school is a beacon of hope for all who attend. Tumaini is the Swahili word for hope.
According to an assistant professor at Purdue’s School of Engineering, Jennifer DeBoer, “These
are smart children who learned to make it in a hard situation on the street and they came to us
wanting to use that same creative thinking to meet the challenges in their community” (Purdue,
2018, p. 1).
As Maslow’s hierarchy claims, the meeting of basic needs develops a motivation to reach
higher levels. United Nations Children’s Fund (as cited by Crombach et al., 2014) asserted that
school education is the key element for successful reintegration. Education is key because of the
long-term benefits. Julia Stasch, president of the MacArthur Foundation, agrees with the
immediate and lifelong power that education provides. After awarding the largest grant ever by
the MacArthur Foundation (of $100 million dollars), Stasch stated that short-term aid has not and
will not address the devastating situations that children face worldwide (Burkle et al., 2018). The
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grant is going to fund a program that is promising real and measurable progress via an evidencebased early childhood intervention. Brink (2001) identified three fundamental principles for
providing educational opportunities for street-connected children: (1) Do not isolate them from
society, but rather create a supportive collaborative environment, (2) Offer peer counseling, and
(3) Get the community involved. These principles reiterate Bronfenbrenner’s bioecological
systems theory and the interconnectedness of proximal processes.
Alternative Care
According to Biemba et al. (2010) alternative care refers to all residential care, formal or
informal, provided outside of the parental home. Types of alternative care include extended
family, foster families, group homes, orphanages, and community-based care. Several recent
studies posited that alternative care provided to street-connected children must possess a
homelike, non-institutional atmosphere (Brink, 2001). The United Nations General Assembly
classified alternative care as both formally and informally (as cited in Petrowski et al., 2017).
Formal care refers to all family environment care for children that has been ordered by a judicial
authority while informal care refers to any private arrangement where a child will be looked after
for an ongoing or indefinite basis, not ordered by a judicial authority. The United Nations
General Assembly also recognized that alternative care can be family-based care like residential
care or non-family-based settings like institutions, group homes, orphanages, etc. (as cited in
Petrowski, Cappa & Gross, 2017).
Community-based organizations provide a number of benefits for street-connected
children (Crombach et al., 2014; Goodman et al., 2016; James et al., 2017). In a western setting,
boarding schools in the United States identified the capability to ensure children spend more time
with positive adult models, teaching, and modeling social emotional skills constantly. Curto and
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Fryer (2014) examined boarding schools in Washington, DC and Baltimore, MD and found the
residential model supported increased academic achievement gains and great potential in
improved life trajectories. Moreover, interventions for street-connected children that provide
financial support show a decrease in sexual risk behaviors and improvement in educational
outcomes (Goodman et al., 2017).
A critical factor in providing effective alternative care is providing a safe haven for
recently rescued street-connected children. Offering a secure environment with no physical
violence or threats is critical (Crombach et al., 2014). Unfortunately, if caregivers utilize
violence, rescue efforts can fail because children run away and reject services (Kaime-Atterhog
et al., 2016). Crombach et al. (2014) warned that successful reintegration can be impeded if
institutional care facilities fail to provide street-connected children a safe, predictable, and
violent free environment. In addition to avoiding any violence in alternative care, Goodman et al.
(2020) stated that the relationships of street-connected children (among peers, family, and social
service providers) are crucial components to rescue efforts. This coincides with
Bronfenbrenner’s bioecological systems theory in that all levels of one’s environment are
interconnected.
Possible Negative Effects of Alternative Care
Recent research shows a high concern with the impact alternative care settings can have
on street-connected children. Corcoran and Wakia (2016) discussed the growing global evidence
of damage for children who are separated from their families and placed into alternative care
settings. The organization, operation, and employment practices of large-scale living, or
institutional-style alternative care settings have negative effects (Davidson et al., 2017). Garcia
Quiroga and Hamilton-Giachritsis (2016) found negative impacts upon attachment security for
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institutional settings. Davidson et al. (2017) concurs and stated that in nearly all cases, caregivers
in institutional settings did not provide warm, sensitive, responsive interactions. The use of
corporal punishment, violence, or threats must be forbidden when reaching street-connected
children. After enduring loads of physical, psychological, emotional, verbal, and sexual abuse it
is imperative that alternative care settings provide the best treatment and care for streetconnected children.
It is fundamental to remain aware of Maslow’s hierarchy of needs when considering
effective forms of alternative care. Providing base level needs is not enough to motivate streetconnected children, nor does it automatically result in self-actualization. Needs outside of
shelter, food, and clothing must be satisfied as well. Crombach et al. (2014) noted that providing
basic needs may not be sufficient, especially when the alternative care setting is an institutionalstyle environment and overcrowded and under-staffed. Furthermore, James et al. (2017)
conducted a study comparing outcomes of street-connected children residing in residential care
facilities and those who were reintegrated into foster homes. Their results suggested that children
in residential care facilities had better access to education, health care, nutrition and shelter but
were behind children who had been reunified back into the community in terms of hope. In the
study’s context, hope referred to the motivation and confidence a person has to pursue the path
leading to their desired goals (James et al., 2017). O’Sullivan (2011) stated that hope is to be
considered a predictor of life satisfaction, (as cited by James et al., 2017). Therefore, offering
alternative care while meeting basic needs but failing to meet socio-emotional needs is amiss.
Crombach et al. (2014) found that alternative care could meet basic needs for streetconnected children but directing attention on the psychological needs is equally important.
Crombach et al. (2014) called for research to explore if children in Africa will thrive more in
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residential settings or with their own families. Identifying best practices for the rescuing,
rehabilitating, and reintegrating of street-connected children is needed so alternative care settings
can move forward effectively. NGOs have recognized that high-quality residential care is
difficult to achieve and maintain but reintegration efforts must be accompanied with postreunification monitoring (James et al., 2017). This means that after reintegration back into the
community, follow-up measures are needed to keep the children in the safe environment and off
the streets.
Grit and Street-Connected Children
As previously stated, the application of Maslow’s hierarchy of needs and
Bronfenbrenner’s bioecological systems theory to street-connected children in justified.
Examining grit with street-connected children is also justified. Examining grit among streetconnected children can benefit policy makers, educators, NGOs, CBOs, and FBOs and further
guide decision-making. Tovar-Garcia (2017) asserted that among low-income children, cognitive
interventions alone are unlikely to suffice. Guidance and modeling of social emotional skills is
also imperative. Sitienei and Pillay (2018) believed that street-connected children need to be
provided psychosocial services (counseling and life skills) to effectively overcome their
traumatic lived experiences. Fletcher and Kim (2019) conducted a study to explore the impact of
childhood maltreatment on the development of hopeful attitudes in adolescence. Results showed
that children who experienced maltreatment by their parents or caregivers are less hopeful about
the future (Fletcher & Kim, 2019). According to Snyder (1991) a relationship exists between
having hope and better academic performance (as cited in Feldman et al., 2009). In a longitudinal
study, Feldman et al. (2009) found a relationship between hope and later self-reported goal
attainment. Despite the lack of social support, street-connected children are highly resilient, have
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a strong peer network, and adapt easily to their environments (as cited by Embleton et al., 2012).
This study intended to fill a gap in the literature and apply the concept of grit to the lives of
street-connected children in Bungoma, Kenya, an area of study that has not yet been explored.
Summary
Duckworth et al. (2007) asserted that children who show exceptional commitment to a
goal must be supported with resources. Street-connected children have human rights and cannot
continue to be violated, rejected, or marginalized. Street-connected children deserve
opportunities to grow and develop; to fulfill their life purpose. Rescue efforts in the form of
alternative care settings cannot merely satisfy basic, first level physiological needs but must
endeavor to satisfy safety needs, love and belonging, esteem, and self-actualization needs as
well. Furthermore, rescue efforts must move beyond reactive measures and begin to tackle the
root causes becoming more preventative in its work. The rescue, rehabilitation, education, and
reintegration of street-connected children requires empirical evidence and valid research to guide
best practices. This predictive, correlational study will examine the strongest predictors of
academic achievement among street-connected children, benefiting the children and society
alike. These efforts will be most effective when working with the entire community, in a
collaborative effort. All the levels of the bioecological systems are interconnected and therefore
successfully working with street-connected children will require effort from all their enmeshed
environments.
When considering the other side of the report card, grit must be included in the
measurement of non-cognitive abilities. Identifying grit as a predictor of academic achievement
among street-connected children in Bungoma, Kenya can help guide successful rescue efforts.
After enduring traumatic life experiences, yet still aspiring to earn an education and become a

62
productive member of society, one can assume that street-connected children possess grit.
Moreover, examining differences between environments or alternative care settings will provide
information on effectiveness of successful reintegration efforts. This study will address the gap
in the literature concerning grit among street-connected children and utilize Duckworth’s theory
covering grit to guide the study.
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CHAPTER THREE: METHODS
Overview
This study used a quantitative, predictive, correlational design. The following chapter
provides an explanation of the design and statements of the research question and corresponding
null hypothesis. Additionally, this chapter presents details regarding the participants and setting.
The instruments used to measure the dependent and independent variables are described in depth.
Validity and reliability are included. The procedures of the study are provided. Lastly, the data
analysis methods and assumptions of the study are explained.
Design
This quantitative study utilized a predictive, correlational design. According to Gall et al.
(2007) correlational research is used to discover relationships between variables, describing what
is going on instead of why (Spaulding & Rockinson-Szapkiw, 2014). This study assessed if grit
or alternative care settings in Bungoma, Kenya predict academic achievement by testing the
strongest predictors of academic achievement among street-connected children, recently rescued
street-connected children, recently reintegrated street-connected children, and home-connected
children. Although correlational research does not allow underlying causal statements to be made
about one’s data, it is nonetheless appropriate for studies in which relationships between
variables are sought (Gall et al., 2007). Moreover, as Astin (1993) astutely pointed out,
“Methodologists who continue to insist that only ‘true science’ is experimental must necessarily
abandon any attempt to study [and make inferences from] the world as it is” (p. xxiv).
Utilizing a predictive, correlational design is appropriate for the topic of grit and
academic achievement among street-connected children because this study sought to analyze
relationships between variables. Specifically, this research problem involved interrelationships
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between two predictor variables. Correlational designs allow the researcher to analyze how the
variables, singly or in combination, can affect the selected behavior (Gall et al., 2007). This
study has obtained important research findings because a relevant theoretical framework and
recent research guided this study: Duckworth’s grit (Duckworth et al., 2007). This study adds to
current literature concerning street-connected children and the predictive power of grit upon
academic achievement.
Predictor Variables
This predictive, correlational design allowed the researcher to analyze how grit and
various alternative care settings can influence academic achievement while holding constant for
the other variables. The two predictor variables are: (a) Grit and (b) living arrangement. The
variable of living arrangement will have four categories: (a) Street-connected and residing on the
streets (not yet rescued), (b) Street-connected and residing in RICC (rescued), (c) Streetconnected and living with family of origin (reintegrated), and (d) not street-connected and living
with family of origin (home-connected). According to Creswell and Creswell (2018) predictor
variables are used to predict an outcome of interest but the researcher is not able to
systematically manipulate the predictor variable. Biderman, as cited in Warner (2013) stated that
a better prediction of scores on the outcome variable can be acquired if the study uses more than
two predictor variables. Additionally, including more than two predictor variables can assess
predictive usefulness of X, when statistically controlling for extraneous variables. The predictor
variable of grit will be measured through the 8-item Short Grit-S Scale. Readers can find
additional information on the Grit-S Scale in the instrument section. The first living arrangement
category of street-connected and residing on the streets will be street-connected children who are
currently residing on the streets, calling the streets their home, and have never lived in an
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alternative care setting. The second living arrangement category of street-connected and residing
in RICC will be street-connected children who are currently residing in the alternative care
setting of RICC; they were living on the streets but have been recently rescued off the streets.
The third living arrangement category of street-connected and living with family of origin will be
children who resided on the streets, then lived at RICC, and finally have been reintegrated back
into their home (or family) of origin. The fourth living arrangement category of not streetconnected and living with family of origin will be children who never resided on the streets or at
RICC but rather have lived with their family of origin their entire life. This study determined the
strongest predictor of academic achievement among street-connected children in Bungoma,
Kenya. This study also explored how the combination of grit and living arrangements may be
associated with academic achievement.
The Criterion Variable
The criterion variable is academic achievement. Academic achievement refers to the
communicative (oral, reading, writing), mathematical, science, social science, and thinking skills
and competencies that enable a student to succeed in school and society (Lindholm-Leary &
Borsato, 2006). Since student achievement is difficult to assess and measure, academic
achievement is often measured by standardized tests (Jane et al., 2018; Lindholm-Leary &
Borsato, 2006). Outside of standardized tests, other measures used include grade point average,
high school drop-out rates, and attitudes toward school and school-related topics (LindholmLeary & Borsato, 2006). Jane et al. (2018) claimed that performance on the Kenya Certificate of
Primary Education (KCPE) and Kenya Certificate of Secondary Education (KCSE) is the major
yardstick for measuring educational achievement in Kenya. Although the KCPE would be a valid
and reliable instrument for the proposed study, the researcher used graded achievement collected
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from school report card grades in order to measure academic achievement among the
participants. Graded achievement was used because all participants were not at the specific grade
level in order to take the KCPE. Utilizing participants’ graded achievement to measure academic
achievement allowed the researcher to examine a students’ broad accomplishment of classroom
and school learning goals (Brookhart, 2015). The researcher examined the following questions in
this study.
Research Question
RQ1: How accurately can rank-ordered academic achievement scores in English class be
predicted from a linear combination of grit score and living arrangement for street-connected
boys in Bungoma, Kenya?
RQ2: How accurately can rank-ordered academic achievement scores in Kiswahili class
be predicted from a linear combination of grit score and living arrangement for street-connected
boys in Bungoma, Kenya?
RQ3: How accurately can rank-ordered academic achievement scores in Math class be
predicted from a linear combination of grit score and living arrangement in for street-connected
boys in Bungoma, Kenya?
Hypotheses
The null hypotheses for this study are:
H01: There is no significant predictive relationship between the rank-ordered criterion
variable academic achievement scores in English class, as measured by the school report card
grades, and the linear combination of predictor variables (grit—as measured by the 8-item Short
Grit Scale—and living arrangement) for street connected boys in Bungoma, Kenya.
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H02: There is no significant predictive relationship between the rank-ordered criterion
variable academic achievement scores in Kiswahili class, as measured by the school report card
grades, and the linear combination of predictor variables (grit—as measured by the 8-item Short
Grit Scale—and living arrangement) for street connected boys in Bungoma, Kenya.
H03: There is no significant predictive relationship between the rank-ordered criterion
variable academic achievement scores in Math class, as measured by the school report card
grades, and the linear combination of predictor variables (grit—as measured by the 8-item Short
Grit Scale—and living arrangement) for street connected boys in Bungoma, Kenya.
Participants and Setting
Population
The selected participants were street-connected boys who currently reside in Bungoma
County, Bungoma, Kenya. The nation of Kenya is considered Sub-Saharan Africa, with a
reported poverty headcount ratio of 40.2% (The World Bank, 2021). Kenya is located in East
Africa, adjacent to Uganda and Somalia, with Ethiopia to the north, and Tanzania to the south.
Bungoma is a growing town, with a population of about 178,000. Street-connected children in
Bungoma have migrated from areas throughout Kenya, as well as its surrounding nations.
Participants
The participants for the study were drawn from a convenience sample of street-connected
males in Bungoma, Kenya during the 2021-2022 school year. For this study, the number of
participants sampled was 72, which exceeded the required minimum when assuming a medium
effect size for a regression. According to Warner (2013), the minimum number of participants
when assuming a medium effect size with statistical power of .7 at the .05 alpha level is N > 50 +
8k. Specifically, the sample will consist of 18 street-connected males and residing on the streets
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(not yet rescued), 18 street-connected males and residing in RICC (rescued), 18 street-connected
males and living with family of origin (reintegrated), and 18 not street-connected males and
living with family of origin (home-connected), for a total number of 72 participants. All groups
of participants will be naturally occurring. All participants will meet the selected age
requirements of 6-18.
Setting
Data collection took place in different locations, depending on the participants current
alternative care status. For participants residing in RICC, data collection took place inside of
RICC. For participants who have been recently reintegrated back into their home of origin, data
collection took place in the participant’s home, and/or school. For participants who are not streetconnected and reside in their home of origin, data collection took place at the local church, King
Jesus Ministries, or in a classroom or office of the participants’ school. For participants currently
residing on the streets, data collection took place in the soccer field where many street-connected
children can be found or in the local streets where many street-connected children can be found.
The researcher was confident in gaining access to all of these groups in order to collect data
because the researcher has been involved with RICC and traveled to Bungoma, Kenya to serve
with this specific population five times between 2018 and 2022.
Instrumentation
This study used three instruments in order to examine the strongest predictors of
academic achievement among street-connected children, recently rescued street-connected
children, recently reintegrated street-connected children, and home-connected children. For this
study, Grit was measured by the 8-item Short Grit scale. See Appendix A for instrument.
Academic achievement was measured by graded achievement. Graded achievement was
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collected via school report card grades. Finally, the participants completed a 5-item questionnaire
to determine their living arrangement or alternative care status. See Appendix B for the living
arrangement questionnaire. The questionnaire was used to identify the living arrangement for
each participant.
8-item Short Grit Scale (Grit-S)
The purpose of the 8-item Short Grit Scale (Grit-S) was to measure the predictor variable,
grit, among street-connected children. The developers stated purpose for this instrument was to
develop a more efficient measure of grit (Duckworth & Quinn, 2009). In 2007, Duckworth et al.
(2007) worked to develop an instrument that would appropriately measure grit after realizing that
the available, published self-report measures did not meet their identified four criteria (evidence
of psychometric soundness, face validity for adolescents and adults pursuing goals in a variety of
domains, low likelihood of ceiling effects in high-achieving populations, and a fit with the
construct of grit). In 2009, the Short Grit-S Scale was developed. Duckworth and Quinn (2009)
developed a Short Grit Scale (Grit-S) and retained the 2-factor structure measuring perseverance
and passion for long-term goals, but the short scale has 4 fewer items, bringing the total number
of questions from 12 to 8. Similar studies have successfully used the Grit Scale to measure
grittiness in children (Crede et al., 2017; Fernandez-Martin et al., 2020; West et al., 2016).
Additionally, similar studies have successfully used the Short Grit Scale to measure grittiness
(Duckworth et al., 2007; Schmidt et al., 2021; Salles et al., 2014).
The Grit Scale is a valid and reliable instrument used to measure grit in adolescents.
Validity of the Short Grit Scale was established via 6 different studies (Duckworth & Quinn,
2009). Study 1 was used to identify items with the best overall predictive validity. In study 2, the
researchers used a confirmatory factor analysis to test the two-factor structure. In study 3,
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consensual validity was established. Study 4 measured the one-year, test-retest stability, and
studies five and six tested the predictive validity. The scale was tested, and the 8-item
demonstrated high internal consistency ranging from α = .73 to .83 for the overall scale and for
each factor (Consistency of Interests subscale, α range from .73 to .79; Perseverance of Effort
had lower values ranging from .60 to .78). The instrument consists of eight items and uses a fivepoint Likert scale. Responses range from “very much like me” to “not like me at all.” After
participants responded to each item, the researcher calculated the grit score by adding up all the
points and then dividing by ten. The maximum possible score on the 8-item Grit-S scale is five
(extremely gritty) and the lowest possible score is one (not at all gritty). The Short Grit-S Scale
was developed in English, but the researcher was given permission to translate the instrument
into Kiswahili. The participants took the Grit-S Scale in their first language for the purpose of
increased understanding of the test questions. The researcher alongside the executive director of
RICC helped to administer the self-reported Grit-S Scale. See Appendix C for permission to use
the Grit-S Scale.
Graded Achievement
The purpose of graded achievement was to measure the criterion variable of academic
achievement among participants. For this study, graded achievement means a students’ broad
accomplishment of classroom and school learning goals (Brookhart, 2015). Graded achievement
was collected from each participants’ school report card grades. The Kenyan education system
consists of three terms, beginning in January and ending in November of the same calendar year.
Although Kenya is moving to a new and revised system, the 2-6-6-3 system, the old 8-4-4
system was still in place during the researcher’s most recent trip in May 2022. Primary school
(grades 1-8) consists of eight years while secondary school (forms 1-4) consists of four years
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(Hungi et al., 2014). Students who wish to progress into secondary school must pass the Kenya
Certificate of Primary Education (KCPE). The KCPE has high stakes attached to it because high
achievers will be placed into national and county boarding schools for secondary school, low
achievers will be placed into day schools, and very low KCPE scores result in no placement at all
for secondary schools (Agingu, 2018). The KCPE is a national assessment guided by the
National Assessment System for Monitoring Learner Achievement (NASMLA). The NASMLA
Framework in 2007 was developed for the purpose of informing the current status of the quality
of learning in schools (Karogo et al., 2020). Due to the high stakes of the KCPE and its
unavailability for all study participants, the proposed study did not use the KCPE to measure
academic achievement.
The proposed study used graded achievement collected from participants’ school report
card grades. School report card grades were collected and coded as ordinal scores. The coding of
the criterion variable was absolutely necessary because of the range of scores from the various
report card grades collected. Throughout the data collection, the researcher collected academic
achievement grades that were scored out of 4, out of 100, or out of 500. Furthermore, the
researcher believed it was in the best interest of the research to code the criterion variable
because of the cultural differences from America to Kenya in regard to numerical or letter grades
and academic achievement. In Kenya, receiving a numerical score of 81% and above (out of
100%) is considered an A letter grade. An A- has a numerical range of 74% – 80%, and a B+ has
a numerical range of 68% - 73%. When compared to an American grading system, the Kenyan
system has a much more gracious scale. See Figure 7 for the complete grading scale. Lastly, for
participants who currently live on the streets (street-connected) or who used to live on the streets
and are new to living in RICC (rescued), they do not attend school and will not have a report
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card for data collection. For these reasons, the researcher coded graded achievement as ordinal
numbers from 0 – 5 where 0 = not in school, 1 =E, 2 = D, 3 = C, 4 = B, and 5 = A. This resulted
in an ordinal criterion variable. According to Gall et al. (2007), an ordinal scale is “a measure
that represents an ordering of values of a variable, with no assumption of an equal interval
between the values” (p. 132). Using ordinal scales is recommended when the ranks do not relate
to the magnitude of difference between each scale. Therefore, ordinal scales applied to the
Kenyan grading system is appropriate.
Figure 7.
Kenyan Grading Scale

According to Brookhart (2015), “Grades are important to study because they are
ubiquitous, are widely perceived to be the measure of a student’s achievement and have
pervasive influence on students and schooling” (p. 269). Grading practices have been around for
centuries. A recent study on standards-based grading claimed that parents feel more familiar with
letter grades (Mathena, 2017). Graded achievement is a different measurement compared to
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standardized testing achievement. Graded achievement reflects a collection of graded
assignments and tests as shown by a report card grade while Testing Achievement reflects
performance on a set of test items (Brookhart, 2015). For the proposed study, graded
achievement was school learning as measured by composite, report card grades (Brookhart,
2015). Similar studies have successfully used graded achievement to measure academic
achievement and to predict important educational factors (Atkinson & Geiser, 2009: Bowers &
Sprott, 2012; Duckworth, Quinn & Goldman, 2008).
Although graded achievement varies from school to school and teacher to teacher, several
studies suggest that report card grades are reliable measures because they are stable and
consistent measures of achievement (as cited in Brookhart, 2015). Guskey (2011) conducted a
study and found graded achievement to be an achievement construct in its own right and stated
that it need not be identified as an invalid measure. After a thorough meta-analysis of studies
using report card grades to measure academic achievement and comparing them to testing grades
such as standardized tests, Brookhart (2015) claimed that graded achievement can be reliable and
valid but is not guaranteed to be. For the purpose of this study, graded achievement is a valid and
reliable instrument to measure participants’ academic achievement in school.
Living Arrangement Questionnaire
The purpose of the living arrangement questionnaire was to provide the researcher with
information for each participant’s living arrangement or alternative care status. The questionnaire
provided the researcher with the participants name, age, their residence, and who they live with.
Living arrangement was coded by the researcher as categorical variables where 1 = streetconnected and currently residing on the street, 2 = street-connected and currently residing in
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RICC, 3 = street-connected and residing in home of origin or 4 = not street-connected and
currently residing in home of origin.
Procedures
The researcher first sought and secured approval from the Institutional Review Board
(IRB). Upon IRB approval (Appendix D), an invitation for participation in the study (Appendix
E) was sent to the Outreach Pastor of Abundant Life Christian Center (ALCC). Permission from
ALCC’s Outreach Pastor was required prior to permission from the executive director of RICC
because ALCC developed, funds, and oversees RICC. Once the Outreach Pastor of ALCC
approved the researcher to conduct the study (Appendix F), the researcher reached out to the
executive director of RICC. An invitation for participation in the study (Appendix G) was then emailed to the executive director of RICC. After receiving permission to conduct the study, the
researcher made travel plans to Kenya in order to conduct the study in-person.
Once in Kenya, the researcher obtained permission from the executive director of RICC
to conduct the study (Appendix H). Then, for the next several days, the researcher worked
alongside the executive director and social worker from RICC to conduct the study. The
executive director and social worker assisted the researcher in translation from English to
Kiswahili when needed. Each participant was invited to participate in the study (Appendix I).
Upon agreement to participate in the study, signed assent was received (Appendix J). For streetconnected participants, signed consent was not required. For participants who had either a parent
or house parent, signed consent (Appendix K) was received. Additionally, for each participant,
the short consent form (Appendix L) was signed including a translator signature. Besides
participant permission and signatures, the researcher also gave a verbal invitation (Appendix M)
for participation in the study to various headmasters of schools in and around Bungoma County,
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Kenya. Various headmasters were invited to participate in the study because participants all went
to various schools. Upon agreement to participate in the study and provide access to academic
reports, the headmasters signed the permission (Appendix N).
After the researcher received all permission and consent forms from the student
participants, the researcher used the translated version (from English to Kiswahili) of the 8-item
Short Grit Scale to administer the grit questionnaire (Appendix A and Appendix O). Beforehand,
the researcher worked on the translation of the 8-item Short Grit-S Scale from English into
Kiswahili with the executive director and social worker of RICC during a previous trip to Kenya.
Permission from Angela Duckworth to use, as well as translate, the 8-item Short Grit Scale was
given (Appendix C). The researcher worked with the executive director and social worker from
RICC to administer the 8-item Short Grit-S Scale to each participant.
Students were given instructions from the researcher on the grit questionnaire and then
given unlimited time to complete the 8-items from the scale. Student participants were informed
that their responses would remain confidential to maximize honest responses, and that this was
not a graded test like those found in school but rather a test that would help the researcher.
Questionnaires were collected as each participant completed them. Questionnaires were kept safe
in the researcher’s travel backpack.
In order to classify participants’ living arrangement, a 5-item questionnaire (Appendix B)
was distributed. The questionnaire was provided in English, but a verbal translation was
available for any participants that had limited or no English. The purpose of the questionnaire
was to determine if the participant was street-connected and residing on the streets (not yet
rescued), street-connected and residing in RICC (rescued), street-connected and living with
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family of origin (reintegrated), or not street-connected and living with family of origin (homeconnected).
Data collection for the graded achievement took place in the RICC office and the various
participants’ school offices or the office of the headmaster. Due to COVID-19, constant
migration for the population, as well as different record keeping styles among the various
schools, graded achievement was collected using report card grades from different years. Graded
achievement data from report card grades included the years 2018, 2019, 2021, and 2022 and
was collected via photographs of report cards. Graded achievement data was stored securely on a
password-locked phone and password-locked computer. Data collection was not de-identified to
ensure anonymity of student participants because the researcher needed to be able to match the
grit questionnaires and living arrangement questionnaires to the student report card accordingly.
Appropriate analyses were conducted. Reports were analyzed using IBM Statistical Package for
the Social Sciences (SPSS) Statistics Grad Pack 28.0 and the results were shared.
Data Analysis
In order to maximize prediction, the researcher utilized ordinal logistic regression to test
the hypotheses. Although multiple regression appeared to be a fitting data analysis (it is one of
the most widely used statistical techniques in educational research) and can operate with interval,
ordinal, or categorical data (Gall et al., 2007), the researcher chose ordinal logistic regression.
Utilizing a multiple regression analysis would not have been appropriate due to the fact that the
criterion variable has been coded ordinally (academic achievement was coded 0-5 where 0 = not
in school, 1 =E, 2 = D, 3 = C, 4 = B, and 5 = A). A recent, relevant research also coded the
criterion variable of academic achievement and utilized logistic regressions (Pechtold, 2019).
Gall et al., 2007 claims that multiple regression analysis should be used when “the measure of
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the criterion variable is a continuous scale, the measures of the predictor variables are continuous
or categorical scales, and the relationship between the predictor variables and the criterion
variable is linear” (p. 360). The researcher chose ordinal logistic regression because it is “based
on ordering scores on the outcome variables from lowest to highest- without regard to any
hypothetical interval between scores” (Smith et al., 2009, p. 349). Furthermore, the researcher
chose ordinal logistic regression analysis because Warner (2013) stated that ordinal logistic
regression is unique and advantageous when the response is ordinal, leading to increasing power
and simplified reporting and interpretation.
Ordinal logistic regression is used to determine which of the predictor variables have a
statistically significant effect on the criterion variable. According to Osborne (2015), logistic
regression allows researchers to find the unique effect of the variables, controlling for all other
variables. Osborne (2015) goes onto say that this effect brings about a more sophisticated and
nuanced view at which variables are predictive to the outcome. Each hypothesis was analyzed
using ordinal logistic regression. The first step of analysis for the ordinal logistic regression
consisted of defining variables in SPSS. Some variables (academic achievement and living
arrangement) were coded in order to analyze the descriptive statistics. The dependent variable (or
outcome or criterion variable) of academic achievement was measured at the ordinal level. It was
appropriate to measure academic achievement ordinally because ordinal variables have two or
more categories and can be ordered or ranked (Hosmer & Lemeshow, 2000; Osborne, 2015).
Academic achievement can be ranked from highest achievement (receiving an A) to lowest
achieving (receiving and E or not attending school at all). The independent variable (or predictor
variable) of grit was measured at the scale level. The researcher measured grit as such because
after completing the 8-item Short Grit Scale, participants receive a grit score. This grit score
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ranges from 0- 5 where 0 means not at all gritty and 5 means extremely gritty. The independent
variable (or predictor variable) of living arrangement was measured at the ordinal level because
there are more than two categories and although there is no value to them, they can be ranked
from the most positive (home-connected) to the least positive (street-connected). This study
utilized SPSS Statistics Grad Pack 28.0 to conduct the ordinal logistic regression. The remainder
of this chapter focuses on the assumption tests and how they were tested, the statistic used to
report the effect size and the convention used to interpret it, and the alpha used for each
hypothesis.
Data screening enabled the researcher to confirm the data’s suitability. Data were visually
inspected for missing data points and inaccuracies. Prior to running the ordinal logistic
regression analysis, data was prescreened to determine if any of the assumptions were violated.
Additionally, the researcher conducted data screening for outliers, by looking at standardized
residuals in SPSS.
There are four assumptions used for ordinal logistic regression. The first assumption
relates to the study design and demands that there is an ordinal dependent variable. The second
assumption demands that there is one or more independent variables that are continuous, ordinal,
or categorical. The third and fourth assumptions include the assumption of non-multicollinearity
among the predictor variables and the assumption of proportional odds. The assumption of nonmulticollinearity among predictor variables will identify if the Variation Inflation Factor (VIF) is
too high. An acceptable value will be between one and five (Warner, 2013). The alpha level is
calculated to be: 0.05/2 = .025, rounded to .03 (Warner, 2013). The assumption of proportional
odds means that “each independent variable has an identical effect at each cumulative split of the
ordinal dependent variable” (Laerd Statistics, 2015). A full likelihood ratio test was used to test
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the assumption of proportional odds as well as a separate binomial logistic regression. The
assumption of proportional odds is met when the difference between the model fit and the
different cumulative odds models is small and not statistically significant (p >.05).
Ordinal logistic regression analysis produces several output tables. One table will assess
the overall model fit using the Deviance goodness-of-fit test and Pearson goodness-of-fit test.
The pseudo- R2 table will also be produced. A final table will assess the overall parameter
estimates, and finally the predictions and model fit will determine how well the model predicted
the correct responses. A confusion table will help to explain how well the ordinal logistic
regression model made predictions.
Summary
This chapter examined the design for this predictive correlational study. The research
questions, hypotheses, participants, and setting were restated. The researcher sought to examine
if grit or alternative care settings in Bungoma, Kenya predict academic achievement by testing
the strongest predictors of academic achievement among street-connected children, recently
rescued street-connected children, recently reintegrated street-connected children, and homeconnected children. The data was analyzed through three separate ordinal logistic regressions. In
the following and final chapter, the researcher discusses research findings.
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CHAPTER FOUR: FINDINGS
Overview
The purpose of this quantitative, predictive, correlational study was to determine if grit or
alternative care settings in Bungoma, Kenya predict academic achievement by testing the
strongest predictors of academic achievement among street-connected children, recently rescued
street-connected children, recently reintegrated street-connected children, and home-connected
children. This chapter will include a re-statement of the research questions and null hypotheses.
Additionally, this chapter will detail the descriptive statistics, assumption testing, and results.
Research Question
RQ1: How accurately can rank-ordered academic achievement scores in English class be
predicted from a linear combination of grit score and living arrangement for street-connected
boys in Bungoma, Kenya?
RQ2: How accurately can rank-ordered academic achievement scores in Kiswahili class
be predicted from a linear combination of grit score and living arrangement for street-connected
boys in Bungoma, Kenya?
RQ3: How accurately can rank-ordered academic achievement scores in Math class be
predicted from a linear combination of grit score and living arrangement in for street-connected
boys in Bungoma, Kenya?
Null Hypotheses
H01: There is no significant predictive relationship between the rank-ordered criterion
variable academic achievement scores in English class, as measured by the school report card
grades, and the linear combination of predictor variables (grit—as measured by the 8-item Short
Grit Scale—and living arrangement) for street connected boys in Bungoma, Kenya.
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H02: There is no significant predictive relationship between the rank-ordered criterion
variable academic achievement scores in Kiswahili class, as measured by the school report card
grades, and the linear combination of predictor variables (grit—as measured by the 8-item Short
Grit Scale—and living arrangement) for street connected boys in Bungoma, Kenya.
H03: There is no significant predictive relationship between the rank-ordered criterion
variable academic achievement scores in Math class, as measured by the school report card
grades, and the linear combination of predictor variables (grit—as measured by the 8-item Short
Grit Scale—and living arrangement) for street connected boys in Bungoma, Kenya.
Descriptive Statistics
This study examined the strength of the relationship between the predictor variable,
academic achievement, and two criterion variables, grit score and living arrangement. The
number of participants was 72 (N = 72). The predictor variable of academic achievement was
examined in three subject areas: English class, Kiswahili class, and Math class. Living
arrangement was one of two criterion variables. Living arrangement data was collected via the
living arrangement questionnaire. Eighteen participants (N = 18) identified as street-connected or
currently living on the streets (street-connected). Eighteen participants (N = 18) identified as
street-connected but currently living in RICC (rescued). Eighteen participants (N = 18) identified
as street-connected but then lived in RICC, and now currently living in home of origin
(reintegrated). Eighteen participants (N = 18) identified as never living on the streets and living
with family (home-connected).
The second criterion variable was grit score as assessed by the 8-item Short Grit Scale.
All participants completed the Grit Scale, whether they attended school or not. No participants
from the street-connected category attended school (0%), five participants from the rescued
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category attended school (38%), eighteen participants from the reintegrated category attended
school (100%), and eighteen participants from the home-connected category attended school
(100%). For street-connected participants, the average grit score was 3.465. Scores ranged from
2.500 to 4.875. For rescued participants, the average grit score was 3.547. Scores ranged from
2.875 to 4.125. For reintegrated participants, the average grit score was 3.847. Scores ranged
from 1.875 to 5.000. For home-connected participants, the average grit score was 4.507. Scores
ranged from 3.000 to 5.000. As illustrated in the table, moving from one living arrangement to
the next resulted in a higher mean grit score. Results from the 8-item Short Grit Scale are
presented in Table 1. Additionally, the mean, minimum, maximum and standard deviation of
scores are presented in Table 2.
Table 1
Grit Score Statistics for each Living Arrangement Category
N

Minimum

Maximum

Mean

Street-Connected

18

2.500

4.875

3.465

Rescued

18

2.875

4.125

3.547

Reintegrated

18

1.875

5.000

3.847

Home-Connected

18

3.000

5.000

4.507
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Table 2
Descriptive Statistics for Living Arrangement, Grit Score, and Academic Achievement
N

Minimum

Maximum

M

SD

Living Arrangement

72

1

4

2.50

1.126

Grit Score

72

1.875

5.000

3.842

.789

Achievement in English Class

72

0

5

2.38

2.204

Achievement in Kiswahili Class

72

0

5

2.36

2.229

Achievement in Math Class

72

0

5

2.32

2.226

Results
Data Screening
An ordinal logistic regression was conducted to determine if a significant predictive
relationship existed between the criterion variables (living arrangement and grit) and academic
achievement in any of three subject areas- English, Kiswahili, and Math class. Data screening on
all variables was conducted in case there was data that needed to be removed prior to running the
analysis. The researcher found no cases with incomplete data. Furthermore, the researcher
checked for outliers. This was done by examining standardized residuals in SPSS. According to
Osborne (2015), “In logistic regression the residual is the difference between the predicted
probability of the individual and the observed conditional probability for that individual” (p.
104). The researcher confirmed that there were no more than 5% of cases with absolute values
above 2, and that no more than about 1% of cases have absolute values above 2.5.
Assumption Tests
Ordinal logistic regression has four assumptions underlying the data of analysis. The first
assumption is that you have an ordinal dependent variable. This assumption was met with
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academic achievement being coded ordinally from 0 – 5 where 0 = not in school, 1 = E, 2 = D, 3
= C, 4 = B, and 5 = A. The second assumption is that you have one or more independent
variables that are continuous or categorical. This assumption was met because the independent
variable of living arrangement is categorical, and the independent variable of grit is continuous.
The third assumption to test for multicollinearity was not required because “if you have
one or no continuous independent variables, you do not need to test for multicollinearity” (Laerd
Statistics, 2015). Although it was not absolutely necessary, the researcher ran a test for
multicollinearity. The assumption of multicollinearity was met (there was no problem in
collinearity) as shown by examining the Tolerance and VIF values in the Coefficients Table. The
grit score Tolerance = .727, VIF = 1.376; the streets Tolerance = .511, VIF = 1.956; the RICC
Tolerance = .530, VIF = 1.887; the reintegrated Tolerance = .594, VIF = 1.683. Since all the
Tolerance values are greater than 0.1 (the lowest is 0.511) and the VIF values are much less than
10, the researcher was confident that there was no problem with collinearity. Table 3
demonstrates the assumption of multicollinearity being met.
Table 3
Collinearity Statistics
Model

Tolerance Values

VIF Values

Grit Score

.727

1.376

Streets

.511

1.956

RICC

.530

1.887

Reintegrated

.594

1.683

Dependent Variable: Academic Achievement in English Class, Kiswahili Class, and Math Class.
At first, the fourth assumption of proportional odds was not met, as assessed by a full
likelihood ratio test comparing the fit of the proportional odds location model to a model with
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varying location parameters, X2 (16) = 104.027, p < .001 English Class and X2 (16) = 109.465, p
< .001 Math Class. The assumption of proportional odds was not met for Kiswahili class because
the test of parallel lines could not be performed due to the log-likelihood value of the general
model was smaller than that of the null model. Since the assumption of proportional odds was
violated, the researcher had to interpret the results from the separate binomial logistic regressions
on cumulative dichotomous dependent variables. The researcher took this step because the full
likelihood ratio test flagged violations of the assumption of proportional odds that did not exist.
Due to this, the researcher undertook a deeper investigation by running separate binomial logistic
regressions. According to the Variables in the Equation tables for each of the cat1, cat2, cat3, and
cat4 categories (for each academic achievement Class of English, Kiswahili, and Math), the odd
ratios for the four different binomial logistic regressions were similar. See the table below for the
four different binomial logistic regressions and that they are similar. By taking this approach, the
assumption of proportional odds was met.
Table 4
Odd Ratios for the Binomial Logistics Regressions
Observed Variable

Exp(B) Odd Ratios

ENGcat1

.756

ENGcat2

.800

ENGcat3

.895

ENGcat4

1.118

KSWcat1

.800

KSWcat2

.800

KSWcat3

.895
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KSWcat4

1.250

MATcat1

.756

MATcat2

.846

MATcat3

1.057

MATcat4

1.323

Hypotheses
An ordinal logistic regression was used to test each null hypothesis to determine if a
predictive relationship existed between academic achievement (in English Class, Kiswahili
Class, and Math Class respectively) and grit scores and living arrangement. Examination of the
null hypotheses has been modeled through data screening and assumption testing. The remainder
of this chapter will examine each null hypothesis individually as well as explain the results of the
ordinal logistic regression.
First Null Hypothesis
The first null hypothesis stated that there would be no statistically significant predictive
relationship between academic achievement scores in English class, as measured by the school
report card grades, and the linear combination of one’s grit score on the 8-item Short Grit Scale,
and the participants’ alternative care status in Bungoma, Kenya. In order to assess the overall
model fit of the ordinal logistic regression model, the researcher first determined the number of
covariate patterns in the dataset. The expected frequencies in each cell should be large.
Academic achievement in English class produced a warning table indicating that there was a
high number of cells with zero frequencies; there were 215 (79.6%) cells with zero frequencies.
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Since there are many cells with zero frequencies, the following goodness-of-fit measures must be
treated with suspicion (Laerd Statistics, 2015).
After assessing cell size of the data set, the researcher was able to investigate the overall
fit of the ordinal logistic regression model. Several tests provided the researcher with an overall
measure of whether the model fits the data well: (a) the Deviance goodness-of-fit test and
Pearson goodness-of-fit test, (b) pseudo-R measures and (c) the likelihood-ratio test. For the
Deviance test and the Pearson test, the researcher looked for the tests to be not statistically
significant (because these statistic tests actually measure how poor the model is). For English
class, the deviance goodness-of-fit test indicated that the model was a good fit to the observed
data, X2 (216) = 88.681, p = 1.000. The Pearson goodness-of-fit test indicated that the model was
a good fit to the observed data, X2 (216) = 190.918, p = .890 as seen in Table 5.

Table 5
Goodness of Fit
Chi-Squared

df

Sig.

Deviance

88.681

216

1.000

Pearson

190.918

216

.890

Note. Link function: Logit.
After assessing the overall fit of the model, the researcher examined the Pseudo-R2
measures (measure of strength of association) to explain the variance of the model. In general,
the Pseudo- R2 measures are not particularly good nor are universally accepted (Laerd Statistics,
2015; Osborne, 2015). Regardless, the researcher chose to provide them in the explained results
of the analysis. The researcher reported the test of variance by Nagelkerke, which suggests that
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the model explains about 68% of the variance. Results for all three measures of variance are
found in Table 6.
Table 6
Test of Variance
Pseudo R-Square
Cox and Snell

.634

Nagelkerke

.679

McFadden

.369

Note. Link function: Logit.
According to Laerd Statistics (2015), looking at the change in model fit when comparing
the full model to the intercept-only model is a better method of assessing model fit. The smaller
the -2-log likelihood value, the better model fit and the greater the difference between the two
models, the better the independent variables will be at explaining the dependent variable (Laerd
Statistics, 2015). As shown below in the Model Fitting Information table, at least one
independent variable is statistically significant, or adds statistically significant to the model. For
academic achievement in English class, the final model statistically significantly predicted the
dependent variable over and above the intercept-only model, Χ2 (4) = 72.387, p < .001.

Table 7
Test of Intercept Only
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Model

-2 Log Likelihood

Intercept Only

176.414

Final

104.027

Chi-Square

df

Sig.

72.387

4

<.001

Note. Link function: Logit.
Finally, the researcher utilized the Test of Model Effects table, focusing on the Wald
statistic, to determine if the living arrangement and grit score variables were statistically
significant. This was necessary to examine prior to exploring specific differences from the
Parameter Estimates table. A participant’s living arrangement has a statistically significant effect
on the prediction of academic achievement, Wald X2 (3) = 26.824, p <.001. One’s grit score does
not have a statistically significant effect on the prediction of academic achievement, Wald X2 (1)
= .056, p = .813.
Table 8
Test of Model Effects
Wald Chi-Square

df

Sig.

Living Arrangement

26.824

3

<.001

Grit Score

.056

1

. 813

Note. Dependent Variable = Academic Achievement in English class.
Once the researcher determined that the overall effect of living arrangement was
statistically significant, the coefficients that were produced in the Parameter Estimates table were
able to be examined. The odds of recently rescued street-connected children achieving higher
academically in English class was .092, 95% CI [.018 to .461], times that of home-connected
children who never lived on the streets, a statistically significant effect, Wald X2 (1) = 8.408, p =
.004. Additionally, the odds of recently reintegrated street-connected children achieving higher
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academically in English class was 8.815, 95% CI [1.921 to 40.443], times that of homeconnected children who never lived on the streets, a statistically significant effect, Wald X2 (1) =
7.840 p = .005. An increase in grittiness (expressed in grit scores) was not associated with an
increase in academic achievement in English class with an odds ratio of .899, 95% CI [.372 to
2.174], Wald X2 (1) = .056 p = .813.
This study showed that for children who are street-connected, then lived at RICC, and
now have been placed back with their family of origin (reintegrated), the odds of achieving
higher academically in English class was approximately nine times that of students who never
lived on the street. For every one unit increase of academic achievement in English class (from
no schooling to an A), there is a predicted increase of 92% in the log odds of falling at a higher
level on the living arrangement (street-connected to rescued to reintegrated to home-connected).
Generally, this indicates that as scores increase on living arrangement, there is an increased
probability of falling at a higher level on the dependent variable, academic achievement. The
results are represented in Table 9.
Table 9
Parameter Estimates

ENG_Academic

B

Wald

df

Sig.

Exp(B)

Lower

Upper

-2.150

1.040

1

.308

.116

.002

7.254

-1.945

.855

1

.355

.143

.002

8.822

-1.600

.583

1

.445

.202

.003

12.277

Achievement = 0
ENG_Academic
Achievement = 1
ENG_Academic
Achievement = 2
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ENG_Academic

-1.063

.260

1

.610

.345

.006

20.643

.795

.144

1

.704

2.214

.037

133.888

GritScore

-.107

.056

1

.813

.899

.372

2.174

Living_Arrangement = 1

-22.613

.000

1

.998

<.001

.000

.a

Living_Arrangement = 2

-2.390

8.408

1

.004

.092

.018

.461

Living_Arrangement = 3

2.176

7.840

1

.005

8.815

1.921

40.443

Living_Arrangement = 4

0b

.

.

.

1

.

.

Achievement = 3
ENG_Academic
Achievement = 4

Note. Dependent Variable = Academic Achievement in English class.
Based upon the results of the testing, the researcher failed to reject the first null
hypothesis. Although the overall model fit statistically significantly predicted the dependent
variable over and above the intercept-only model, Χ2 (4) = 72.387, p < .001, only the
independent variable of living arrangement proved to show a statistically significant predictive
relationship between academic achievement scores in English class, and the linear combination
of one’s grit score and the participants’ alternative care status in Bungoma, Kenya. One’s grit
score was not statistically significant.
Second Null Hypothesis
The second null hypothesis stated that there would be no statistically significant
predictive relationship between academic achievement scores in Kiswahili class, as measured by
the school report card grades, and the linear combination of one’s grit score on the 8-item Short
Grit Scale, and the participants’ alternative care status in Bungoma, Kenya. In order to assess the
overall model fit of the ordinal logistic regression model, the expected frequencies in each cell
should be large. Academic achievement in Kiswahili class produced a warning table indicating
that there was a high number of cells with zero frequencies. There were 170 (75.6%) cells with
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zero frequencies. Since there are many cells with zero frequencies, the following goodness-of-fit
measures must be treated with suspicion (Laerd Statistics, 2015).
After assessing cell size of the data set, the researcher was able to investigate the overall
fit of the ordinal logistic regression model. Several tests provided the researcher with an overall
measure of whether the model fits the data well: (a) the Deviance goodness-of-fit test and
Pearson goodness-of-fit test, (b) pseudo-R measures and (c) the likelihood-ratio test. For the
Deviance test and the Pearson test, the researcher looked for the tests to be not statistically
significant (because these statistic tests actually measure how poor the model is). For Kiswahili
class, the deviance goodness-of-fit test indicated that the model was a good fit to the observed
data, X2 (172) = 77.227, p = 1.000. The Pearson goodness-of-fit test indicated that the model was
a good fit to the observed data, X2 (172) = 156.953, p = .788 as seen in Table 10.
Table 10
Goodness of Fit
Chi-Squared

df

Sig.

Deviance

77.227

172

1.000

Pearson

156.953

172

.788

Note. Link function: Logit.
After assessing the overall fit of the model, the researcher examined the Pseudo-R2
measures to explain the variance of the model. The researcher reported the test of variance by
Nagelkerke, which suggests that the model explains about 70% of the variance. Results for all
three measures of variance are found in Table 11.
Table 11
Test of Variance
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Psuedo R-Square
Cox and Snell

.650

Nagelkerke

.700

McFadden

.397

Note. Link function: Logit.
According to Laerd Statistics (2015), looking at the change in model fit when comparing
the full model to the intercept-only model is a better method of assessing model fit. As shown
below in the Model Fitting Information table, at least one independent variable is statistically
significant, or adds statistically significant to the model. For academic achievement in Kiswahili
Class, the final model statistically significantly predicted the dependent variable over and above
the intercept-only model, Χ2 (4) = 75.608, p < .001.
Table 12
Test of Intercept Only
Model

-2 Log Likelihood

Intercept Only

168.580

Final

92.972

Chi-Square

df

Sig.

75.608

4

<.001

Note. Link function: Logit.
Finally, the researcher utilized the Test of Model Effects table, focusing on the Wald
statistic, to determine if the living arrangement and grit score variables were statistically
significant. This was necessary to examine prior to exploring specific differences from the
Parameter Estimates table. A participant’s living arrangement has a statistically significant effect
on the prediction of academic achievement, Wald X2 (3) = 28.848, p <.001 whereas one’s grit
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score does not have a statistically significant effect on the prediction of academic achievement,
Wald X2 (1) = .173, p = .677.
Table 13
Test of Model Effects
Wald Chi-Square

df

Sig.

Living Arrangement

28.848

3

<.001

Grit Score

.173

1

. 677

Note. Dependent Variable = Academic Achievement in Kiswahili class.
Once the researcher determined that the overall effect of living arrangement was
statistically significant, the coefficients that were produced in the Parameter Estimates table were
able to be examined. The odds of recently rescued street-connected children achieving higher
academically in Kiswahili class was .053, 95% CI [.009 to .301], times that of home-connected
children who never lived on the streets, a statistically significant effect, Wald X2 (1) = 10.984, p
< .001. The odds of recently reintegrated street-connected children achieving higher
academically in Kiswahili class was 8.752, 95% CI [1.853 to 41.335], times that of homeconnected children who never lived on the streets, a statistically significant effect, Wald X2 (1) =
7.500 p = .006. An increase in grittiness (expressed in grit scores) was not associated with an
increase in academic achievement in Kiswahili class with an odds ratio of .818, 95% CI [.318 to
2.103], Wald X2 (1) = .173 p = .677.
Table 14
Parameter Estimates
B

Wald

df

Sig.

Exp(B)

Lower

Upper
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KSW_Academic

-2.672

1.407

1

.236

.069

.001

5.720

-2.227

.987

1

.320

.108

.001

8.723

-1.327

.356

1

.551

.265

.003

20.715

.112

.003

1

.960

1.118

.014

86.838

GritScore

-.201

.173

1

.677

.818

.318

2.103

Living_Arrangement

-22.830

.000

1

.998

<.001

.000

.a

-2.937

10.984

1

<.001

.053

.009

.301

2.169

7.500

1

.006

8.752

1.853

41.335

0b

.

.

.

1

.

.

Achievement = 0
KSW_Academic
Achievement = 2
KSW_Academic
Achievement = 3
KSW_Academic
Achievement = 4

=1
Living_Arrangement
=2
Living_Arrangement
=3
Living_Arrangement
=4
Note. Dependent Variable = Academic Achievement in Kiswahili class.
Based upon the results of the testing, the researcher failed to reject the second null
hypothesis. Although the overall model fit statistically significantly predicted the dependent
variable over and above the intercept-only model, Χ2 (4) = 75.608, p < .001, only the
independent variable of living arrangement proved to show a statistically significant predictive
relationship between academic achievement scores in Kiswahili class, and the linear combination
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of one’s grit score and the participants’ alternative care status in Bungoma, Kenya. One’s grit
score was not statistically significant.
Third Null Hypothesis
The third null hypothesis stated that there would be no statistically significant predictive
relationship between academic achievement scores in Math class, as measured by the school
report card grades, and the linear combination of one’s grit score on the 8-item Short Grit Scale,
and the participants’ alternative care status in Bungoma, Kenya. In order to assess the overall
model fit of the ordinal logistic regression model, the expected frequencies in each cell should be
large. Academic achievement in Math class produced a warning table indicating that there was a
high number of cells with zero frequencies. There were 212 (78.5%) cells with zero frequencies.
Since there are many cells with zero frequencies, the following goodness-of-fit measures must be
treated with suspicion (Laerd Statistics, 2015).
After assessing cell size of the data set, the researcher was able to investigate the overall
fit of the ordinal logistic regression model. Several tests provided the researcher with an overall
measure of whether the model fits the data well: (a) the Deviance goodness-of-fit test and
Pearson goodness-of-fit test, (b) pseudo-R measures and (c) the likelihood-ratio test. For the
Deviance test and the Pearson test, the researcher looked for the tests to be not statistically
significant (because these statistic tests actually measure how poor the model is). For Math class,
the deviance goodness-of-fit test indicated that the model was a good fit to the observed data, X2
(216) = 89.221, p = 1.000. The Pearson goodness-of-fit test indicated that the model was a good
fit to the observed data, X2 (216) = 1974.801, p = .982 as seen in Table 15.
Table 15
Goodness of Fit
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Chi-Squared

df

Sig.

Deviance

89.221

216

1.000

Pearson

194.801

216

.982

Note. Link function: Logit.
After assessing the overall fit of the model, the researcher examined the Pseudo-R2
measures to explain the variance of the model. The researcher reported the test of variance by
Nagelkerke, which suggests that the model explains about 65% of the variance. Results for all
three measures of variance are found in Table 16.
Table 16
Test of Variance
Psuedo R-Square
Cox and Snell

.608

Nagelkerke

.645

McFadden

.330

Note. Link function: Logit.
According to Laerd Statistics (2015), looking at the change in model fit when comparing
the full model to the intercept-only model is a better method of assessing model fit. As shown
below in the Model Fitting Information table, at least one independent variable is statistically
significant, or adds statistically significant to the model. For academic achievement in Math
Class, the final model statistically significantly predicted the dependent variable over and above
the intercept-only model, Χ2 (4) = 67.336, p < .001.
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Table 17
Test of Intercept Only
Model

-2 Log Likelihood

Intercept Only

176.801

Final

109.465

Chi-Square

df

Sig.

67.336

4

<.001

Note. Link function: Logit.

Finally, the researcher utilized the Test of Model Effects table, focusing on the Wald
statistic, to determine if the living arrangement and grit score variables were statistically
significant. This was necessary to examine prior to exploring specific differences from the
Parameter Estimates table. A participant’s living arrangement has a statistically significant effect
on the prediction of academic achievement, Wald X2 (3) = 26.498, p <.001 whereas one’s grit
score does not have a statistically significant effect on the prediction of academic achievement,
Wald X2 (1) = .060, p = .807.
Table 18
Test of Model Effects
Wald Chi-Square

df

Sig.

Living Arrangement

26.498

3

<.001

Grit Score

.060

1

. 807

Note. Dependent Variable = Academic Achievement in Math class.
Once the researcher determined that the overall effect of living arrangement was
statistically significant, the coefficients that were produced in the Parameter Estimates table were
able to be examined. The odds of recently rescued street-connected children achieving higher
academically in Math class was .112, 95% CI [.023 to .552], times that of home-connected
children who never lived on the streets, a statistically significant effect, Wald X2 (1) = 7.228, p =
.007. The odds of recently reintegrated street-connected children achieving higher academically
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in Math class was 7.823, 95% CI [1.700 to 35.997], times that of home-connected children who
never lived on the streets, a statistically significant effect, Wald X2 (1) = 6.977 p = .008. An
increase in grittiness (expressed in grit scores) was not associated with an increase in academic
achievement in Math class with an odds ratio of .892, 95% CI [.358 to 2.223], Wald X2 (1) =
.060 p = .807.

Table 19
Parameter Estimates
B

Wald

df

Sig.

Exp(B)

Lower

Upper

-2.044

.889

1

.346

.129

.002

9.070

-1.680

.605

1

.437

.186

.003

12.866

-1.122

.272

1

.602

.326

.005

22.093

-.662

.095

1

.758

.516

.008

34.722

.379

.031

.860

1.461

.022

98.835

GritScore

-.114

.060

1

.807

.892

.358

2.223

Living_Arrangement

-22.492

.000

1

.998

<.001

.000

.a

MAT_Academic
Achievement = 0
MAT_Academic
Achievement = 1
MAT_Academic
Achievement = 2
MAT_Academic
Achievement = 3
MAT_Academic
Achievement = 4

=1
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Living_Arrangement

-2.190

7.228

1

.007

.112

.023

.552

2.057

6.977

1

.008

7.823

1.700

35.997

0b

.

.

.

1

.

.

=2
Living_Arrangement
=3
Living_Arrangement
=4
Note. Dependent Variable Academic Achievement in Math Class.
Based upon the results of the testing, the researcher failed to reject the third null
hypothesis. Although the overall model fit statistically significantly predicted the dependent
variable over and above the intercept-only model, Χ2 (4) = 67.336, p < .001, only the
independent variable of living arrangement proved to show a statistically significant predictive
relationship between academic achievement scores in Math class, and the linear combination of
one’s grit score and the participants’ alternative care status in Bungoma, Kenya. One’s grit score
was not statistically significant.
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CHAPTER FIVE: CONCLUSIONS
Overview
This research used an ordinal logistic regression to examine the relationship between
academic achievement in three different classes (English, Kiswahili, and Math) and one’s grit
score and one’s living arrangement. Modest research presently exists examining grit as a
predictor of academic achievement. This study was unique in that it placed grit as an independent
variable, while academic achievement was the dependent variable. Academic achievement was
reported via report card grades or graded achievement. Participant’s grit score was measured
using the 8-item Short Grit Scale. Results indicated a significant predictive relationship between
academic achievement and one’s living arrangement, but not a significant predictive relationship
between academic achievement and one’s grit score. These findings have implications for
program and government attempts to assist with street-connected children as well as educational
research and research pertaining to grit.
Discussion
The purpose of this quantitative, predictive, correlational study was to determine if grit or
alternative care settings in Bungoma, Kenya predict academic achievement by testing the
strongest predictors of academic achievement among street-connected children, recently rescued
street-connected children, recently reintegrated street-connected children, and home-connected
children. The research questions were:
RQ1: How accurately can rank-ordered academic achievement scores in English class be
predicted from a linear combination of grit score and living arrangement for street-connected
boys in Bungoma, Kenya?
RQ2: How accurately can rank-ordered academic achievement scores in Kiswahili class
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be predicted from a linear combination of grit score and living arrangement for street-connected
boys in Bungoma, Kenya?
RQ3: How accurately can rank-ordered academic achievement scores in Math class be
predicted from a linear combination of grit score and living arrangement in for street-connected
boys in Bungoma, Kenya?
After conducting an ordinal logistic regression, it became clear that one’s living
arrangement can accurately predict academic achievement in English, Kiswahili, and/or Math
class. According to Huang and Fang (2010), the ability to predict student academic achievement
has long been regarded as an important topic across several academic disciplines because such
research will benefit both teaching and learning. Petrowski et al. (2016) claimed that global
research on children living in alternative care settings is important and is needed in order to
contribute to raising awareness of the urgency for strengthening capacities to improve national
systems. Additionally, Petrowski et al. (2016) suggested that whenever possible, countries must
attempt to altogether prevent institutionalization and reunite children with their families. This
present study is similar to others in that the results suggest that vulnerable children should be
placed back with the family of origin, when possible and deemed safe (Crombach et al., 2014;
Petrowski et al., 2016).
Similar to what Buarque indicated in 2006, education is the path out of poverty, or in this
case, out of the streets. The vertical poverty line concept is further supported in this study.
Vulnerable street-connected children need access to schools, but this can only happen once they
are taken off the streets and provided alternative care. As evidenced by the odds ratio that
academic achievement will increase as living arrangement improves, this study supports what
Embleton et al. (2020) suggested with street-connected children. Embleton et al. (2020) argued
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that despite what they have endured, street-connected children can improve their attitudes and
achieve in school. This study had 72 (N = 72) participants; 31 participants or 43% did not attend
school. Corcoran et al. (2020b) suggested, street-connectedness and education have a complex
relationship. Some children living in RICC could not attend school because the program
rehabilitates participants from drug abuse (mostly glue sniffing) and participants receive
counseling before being placed in the local private school. While this may seem contrary to the
overarching goals of providing formalized education, it is intentionally taking care of the whole
child prior to adding education. This best practice coincides with Maslow’s hierarchy of needs
(1943) because all levels (physiological, safety, love and belonging and esteem) must be met
satisfactorily before truly being motivated to the final level of self-actualization.
This study concurs with Bronfenbrenner’s bioecological systems theory as it highlights
the critical role that one’s environment plays in one’s life. For street-connected children who
remain on the streets, their interconnected systems from the microsystem all the way to
chronosystem are failing. The outcome of this proximal process breakdown is millions of
children calling the streets their home with little hope of gaining an education or a way out.
As far as alternative care settings, this study reiterates several relevant studies that
encourage the use of family style centers. RICC is organized in such a way rather than
institutionalized. This study has demonstrated that the model is helping to create an environment
for street-connected children to thrive and achieve academically. Researchers have called for
studies to provide evidence that programs working with street-connected children are in fact
effective (Crombach et al., 2014; Ferguson et al., 2008; Goodman et al., 2020). This study has
shown that RICC is effective in its rescue, restore, and reintegrate efforts as demonstrated by
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living arrangement being a statistically significant predictor of academic achievement across
three subject areas of English, Kiswahili, and Math.
Numerous research studies have been conducted in hopes of finding grit to be a
statistically significant predictor of academic achievement. Grit was tested in this study and did
not prove to be a statistically significant predictor of academic achievement. This contrasts
numerous studies on grit (Carson, 2018; Duckworth & Peterson, 2007; Fernandez-Martin et al.,
2020; Weissberg & Cascarino, 2013; West et al. 2016). Interestingly, this study has similarities
to recent studies that did not find grit to be statistically significant (Crede, 2018; Halperin &
Regev, 2021, Tang et al., 2021). It appears that more research is needed on the construct of grit
and its ability to be measured. Duckworth et al. (2021) recently questioned their own framework
of grit.
It is now clear to us that statistical answers cannot definitively settle certain theoretical
riddles, and our argument for grit as a compound of related but distinct dispositions
should not have relied so heavily on the optimal facts solution for a questionnaire devised
to assess it. (p. 573)
Implications
This quantitative, predictive, correlational research study added to current literature
because this study found that rescued and reintegrated street-connected children (either those
living in RICC or those who completed the program at RICC and now live with family of origin)
possess a living arrangement that leads to increased academic achievement. This result proved to
be true across all three class subjects examined – English, Kiswahili, and Math. This study
highlights the importance of alternative care settings when working with vulnerable children,
specifically, street-connected children. Information concerning street-connected children, their
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academic achievement, and grit and living arrangement fills gaps in the literature. Researchbased information was needed to effectively describe what works when reaching vulnerable
populations such as street-connected children in developing countries.
Outside of the empirical findings, the researcher did notice that grit still was an important
factor for street-connected children. On the grit score from zero to five, where zero means not at
all gritty and five means extremely gritty, 62 participants out of 72 scored 3.000 or higher. This
tells that 86% of participants were very gritty to extremely gritty. Furthermore, when analyzing
the reintegrated group of participants, it is evident that 14 out of 18 participants (78%) scored a
3.000 or higher on their grit score. Interestingly, the researcher found that the lowest grit score of
1.875 belonged to a participant in the reintegrated category who repeatedly ran away from school
and home after being reintegrated. In the opposite way, the highest grit score of 5.000 belonged
to a participant in the reintegrated category who is at the top of his class in school receiving
straight A’s and skipped a grade upon his return to school. These findings should be kept in mind
while analyzing the ordinal logistic regression.
Governments, NGOs, FBOs, policy makers, and educators can utilize this study to
continue their efforts to rescue, restore, educate, and reintegrate street-connected children. The
empirical findings in this study demonstrate the effectiveness of family-style alternative care
settings. Additionally, this study provides hope to those who work with street-connected
children; research-based best practices exist and should be implemented accordingly.
In summary, the researcher is convinced that grit alone cannot lead to academic
achievement; grit plus opportunity equals realized potential. If street-connected children are to
escape the negative microsystem that envelops them, then the opportunity must present itself. In
this case, opportunity for street-connected children is the environment in which a child can
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access critical needs within their microsystem, mesosystem, and exosystem. This study provides
evidence that nature plus nurture work hand-in-hand. Moreover, this study provides: (a)
statistically significant empirical findings that academic achievement scores can be predicted
from living arrangement, (b) the living arrangement of rescued and reintegrated prove to be
categories where academic achievement is likely to increase and (c) research-based data that
street-connected children are highly gritty. In short, street-connected children need opportunity
in combination with grit to reach their highest potential.
Limitations
While this study expanded the research concerning street-connected children and their
academic achievement, there are limitations to the study. One limitation is related to the sample.
While the sample size was adequate, the sample size was fairly small (N = 72). The number of
groups needed to be equal and the total number of boys who already lived in RICC but were now
restored was 18. This made the maximum number for each group limited to 18. A larger sample
size may further generalize the findings in this study. Another limitation of this study is selfreporting on the Grit Scale. Since the Grit Scale relies on self-reports, results may have been bias
(Zamarro et al., 2020). Self-reports can be subject to faking or social desirability bias. The
researcher did everything in her power to limit any bias in the reporting, but regardless a
limitation in self-reporting exists. Additionally, grit is a new concept outside of the Western
setting; it is possible that the 8-item Short Grit Scale itself has limitations from language barrier,
understanding and a non-Western context. A final limitation of this study was that participants
from all four living arrangement categories (street-connected, restored, reintegrated, and homeconnected) were included in the study whether they attended school or not. This proved to be a
limitation of the study because several participants were gritty as shown by their grit score but

107
were coded at a 0 for academic achievement because they did not attend school. Mostly, this
effected the street-connected group. One hundred percent of participants living on the streets did
not attend school which may have created misinterpretations in the analysis.
Recommendations for Future Research
1. Duplicate this study in other communities world-wide that are facing high numbers of
street-connected children to improve generalizability
2. Duplicate this study, but utilize Kenya’s standardized testing (KCPE) rather than
graded achievement from report cards
3. Conduct research on the sample of reintegrated street-connected children only and
examine if grit can accurately predict academic achievement, in order to revisit grit as
a predictor
4. Examine the lives of street-connected children and grit further via a qualitative study
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APPENDIX A: 8-ITEM SHORT GRIT SCALE
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APPENDIX B: LIVING ARRANGEMENT QUESTIONNAIRE
Living Arrangement Questionnaire
Thank you for taking the time to complete this questionnaire.

Name ______________________________________________
Age ______________________________________________
Please choose one box to tell the researcher what your current living arrangement is.

I am currently living on the streets.

I used to live on the street but now I live in RICC.

I used to live on the streets. Then, I lived in RICC. Now, I live with my family.

I never lived on the streets, and I currently live with my family.

If you currently live with family, please tell the researcher who lives in your home with you.
Check all the boxes that apply.

Mother

Aunt

Other

Father

Uncle

________________

Siblings

Cousins

________________

Grandmother

Stepmother

Grandfather

Stepfather
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APPENDIX E: OUTREACH PASTOR REQUEST
January 30, 2022
Pastor Jordan Carter
Outreach Pastor
Abundant Life Christian Center

Dear Pastor Jordan,
As a graduate student in the School of Education at Liberty University, I am conducting research
as part of the requirements for a Curriculum and Instruction PhD. The title of my research
project is “Grit as a Predictor of Academic Achievement Among Street-Connected Children in
Bungoma, Kenya: A Quantitative Study” and the purpose of my research is to determine if
street-connected children’s grit while enrolled in Reach International Children’s Center and grit
while taking on various living arrangements is predictive of academic achievement scores.
I am writing to request your permission to conduct my research at Reach International Children’s
Center and contact the Program Director, Esther Mayeku, of Reach International Children’s
Center to invite her to participate in my research study.
Esther Mayeku will be presented with informed consent information prior to participating.
Taking part in this study is completely voluntary, and she is welcome to discontinue participation
at any time.
Thank ou for considerin m request. If you choose to grant permission, please respond by
email to
A permission letter document is attached for your convenience.
Sincerely,
Brigid Scripa
Doctoral Candidate
Liberty University
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APPENDIX F: OUTREACH PASTOR PERMISSION
[February 1st, 2022]
Brigid Scripa

Dear Brigid:
After careful review of your research proposal entitled Grit as a Predictor of Academic
Achievement Among Street-Connected Children in Bungoma, Kenya: A Quantitative Study, I
have decided to grant you permission to conduct your study at Reach International Children’s
Center and contact our Program Director, Esther Mayeku and invite her to participate in your
study.
Check the following boxes, as applicable:
I JORDAN CARTER, grant permission for Brigid Scripa to contact our Program Director,
Esther Mayeku, of Reach International Children’s Center to invite her to participate in her
research study.

Sincerely,

Pastor Jordan Carter
Outreach Pastor
Abundant Life Christian Center
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APPENDIX G: EXECUTIVE DIRECTOR REQUEST

January 30, 2022

Esther Mayeku
Program Director
Reach International Children’s Center

Dear Esther,

As a graduate student in the School of Education at Liberty University, I am conducting research
as part of the requirements for a Curriculum and Instruction PhD. The title of my research
project is “Grit as a Predictor of Academic Achievement Among Street-Connected Children in
Bungoma, Kenya: A Quantitative Study” and the purpose of my research is to determine if
street-connected children’s grit while enrolled in Reach International Children’s Center and grit
while taking on various living arrangements is predictive of academic achievement scores.

I am writing to request your permission to contact the boys currently residing in Reach
International Children’s Center and to contact boys who previously resided in Reach
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International Children’s Center to invite them to participate in my research study. I am also
writing to request your permission to access student records.

Participants will be asked to meet with me to complete 2 questionnaires. One questionnaire will
be used to identify where the participant currently resides. The second questionnaire will be used
to obtain the participant’s grit score. The student records data (student report cards) will be used
to collect information pertaining to academic achievement. Participants will be presented with
informed consent information prior to participating. Taking part in this study is completely
voluntary, and participants are welcome to discontinue participation at any time.

Thank you for considering my request. If you choose to grant permission, please respond by
email to bscripa@liberty.edu. A permission letter document is attached for your convenience.

Sincerely,
Brigid Scripa
Doctoral Candidate
Liberty University
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APPENDIX H: EXECUTIVE DIRECTOR PERMISSION
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APPENDIX I: VERBAL RECRUITMENT

Hello Sir/Ma’am,

As a graduate student in the School of Education at Liberty University, I am conducting research
as part of the requirements for a Curriculum and Instruction PhD degree. The purpose of my
research is to study the lives of street-connected children, and if you meet my participant criteria
and are interested, I would like to invite you to join my study.

Participants must be males between the ages of 6 and 18. Participants can be street boys, boys
who live in RICC, boys who used to live in RICC, or local Bungomans who never lived on the
streets. Participants, if willing, will be asked to complete a Living Arrangement Questionnaire
and complete a Short Grit Scale Test. It should take approximately 40 minutes to complete the
procedures listed. By participating in this study, you are also giving me access to your, or your
child’s, school report card grades. Names and other identifying information will be requested as
part of this study, but participant identities will not be disclosed.

Would you like to participate? [OR] Would you allow your child to participate? [Yes] Great, can
we ask [you OR your child] some questions now? [No] I understand. Thank you for your time.
[Conclude the conversation.]

[If the child does not have a parent/guardian and is literate]:
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Here is the consent form/assent form (as applicable based on age). The consent form/assent form
contains additional information about my research. You will need to sign and return the consent
form/assent form to me before we begin the survey questions.

[If the child has a parent/guardian]:
If you choose to allow your child to participate, you will need to sign the consent document [OR]
the short form consent document (if applicable) and return it to me before we begin the survey
questions. Your child will be presented with assent information prior to the surveys. He will need
to sign and return this assent form to me before we begin the survey questions.

[If the parent/guardian/child are illiterate: The researcher/director will explain the consent
information, the parent/guardian/child will sign/make his/her mark on the short form consent
form and consent/assent form, the researcher will sign the consent/assent form, and a witness
will sign the short form consent form. Copies of both documents will be left with the
parent/guardian/child.]

Participants will be compensated for participating in this study. A child who participates in this
study and completes the Living Arrangement and the Grit Scale will receive a T-shirt.

Thank you for your time. Do you have any questions?
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APPENDIX L: SHORT CONSENT FORM
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APPENDIX M: HEADMASTER REQUEST
[Date]
Dear Headmaster,

As a graduate student in the School of Education at Liberty University, I am conducting research
as part of the requirements for a Curriculum and Instruction PhD. The title of my research
project is “Grit as a Predictor of Academic Achievement Among Street-Connected Children in
Bungoma, Kenya: A Quantitative Study” and the purpose of my research is to determine if
street-connected children’s grit while enrolled in Reach International Children’s Center and grit
while taking on various living arrangements is predictive of academic achievement scores.

I am writing to request your permission to access and utilize student records, such as report
cards, with parent and student permission.

The data will be used to collect information pertaining to student academic achievement.

Thank you for considering my request. If you choose to grant permission, please respond by
email to

Sincerely,
Brigid Scripa
Doctoral Candidate
Liberty University

A permission letter document is attached for your convenience.

145
APENDIX N: HEADMASTER PERMISSION
[Date]
Brigid Scripa

Dear Brigid:

After careful review of your research proposal entitled Grit as a Predictor of Academic
Achievement Among Street-Connected Children in Bungoma, Kenya: A Quantitative Study, I
have decided to grant you permission to access and utilize student records, such as report cards,
with parental and student permission.

Check the following boxes, as applicable:

I grant permission for Brigid Scripa to access and utilize student records, such as report cards,
with parental and student permission.

The requested data WILL NOT BE STRIPPED of identifying information before it is
provided to the researcher.

Sincerely,
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APENDIX O: 8-item SHORT GRIT-S SCALE (KISWAHILI)

Kiwango Kifupi cha Grit
Maagizo ya kuchukua Kiwango cha Grit: Tafadhali jibu kwa vitu vifuatavyo 8. Kuwa
mwaaminifu- hakuna majibu sahihi au mabaya!

1. Mawazo na miradi mapya wakati mwingine hunizuia kutoka kwa zile za kale.
Sana kama mimi
Kama mimi
Kiasa kama mimi
Sio kama mimi kiasi
Sio kama mimi kabisa

2. Changamoto hayanitishi tamaa.
Sana kama mimi
Kama mimi
Kiasa kama mimi
Sio kama mimi kiasi
Sio kama mimi kabisa
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3. Nimevutiwa na wazo fulani au mradi kwa muda mfupi lakini baadaye nikapoteza hamu.
Sana kama mimi
Kama mimi
Kiasa kama mimi
Sio kama mimi kiasi
Sio kama mimi kabisa

4. Mimi ni mchapakazi.
Sana kama mimi
Kama mimi
Kiasa kama mimi
Sio kama mimi kiasi
Sio kama mimi kabisa

5. Mara nyingi mimi huweka lengo lakini baadaye kuchagua kufuata lingine.
Sana kama mimi
Kama mimi
Kiasa kama mimi
Sio kama mimi kiasi
Sio kama mimi kabisa
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6. Nina shida kudumisha mtazamo wangu kwenye miradi ambayo inachukua zaidi ya miezi
michache kukamilisha.
Sana kama mimi
Kama mimi
Kiasa kama mimi
Sio kama mimi kiasi
Sio kama mimi kabisa

7. Mimi hukamilisha chochote nianzacho.
Sana kama mimi
Kama mimi
Kiasa kama mimi
Sio kama mimi kiasi
Sio kama mimi kabisa

8. Nina bidii.
Sana kama mimi
Kama mimi
Kiasa kama mimi
Sio kama mimi kiasi
Sio kama mimi kabisa
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Alama:
1. Kwa maswali 2, 4, 7 na 8 weka pointi zifuatazo:
5 = Sana kama mimi
4 = Kama mimi
3 = Kiasa kama mimi
2 = Sio kama mimi kiasi
1 = Sio kama mimi kabisa

2. Kwa maswali 1, 3, 5 na 6 weka pointi zifuatazo:
5 = Sana kama mimi
4 = Kama mimi
3 = Kiasa kama mimi
2 = Sio kama mimi kiasi
1 = Sio kama mimi kabisa
Ongeza pointi zote ugawanye na 8. Alama ya kiwango cha juu kwa mizani hiki ni 5 (sana gritty),
alama ya chini kabisa kwa mizani hiki ni 1 (sio yote ya gritty).
Citation ya kiwango cha grit
Duckworth, A.L, & Quinn, P.D. (2009). Development and validation of the Short Grit Scale
(Grit-S). Journal of Personality Assessment, 91, 166-174.
http://www.sas.upenn.edu/~duckwort/images/Duckworth%20and%20Quinn.pdf
Duckworth, A.L., Peterson, C., Matthews, M.D., & Kelly, D.R. (2007). Grit: Perseverance and
passion for long-term goals. Journal of Personality and Social Psychology, 9, 1087-1101.
http://www.sas.upenn.edu/~duckwort/images/Grit%20JPSP.pdf

