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of social factors, this article examines the academic outcomes of students from a social network,
social capital, and social support perspective with a special focus on underrepresented groups in
higher education. The article is based on a systematic review of literature where evidence shows
that the networks of students including their family, ethnic and religious affiliations, friends, and
faculty play a role in academic success. The article details a framework describing how network
members of underrepresented groups complement each other with regard to resources offered
and contribute to academic success.

1. Introduction

Widening higher education participation has gained increased political focus globally in recent years, resulting in efforts directed
towards expanding higher education access (Marginson, 2016; Osborne, 2003). Indeed, these political reforms have resulted in an
increase in the number and diversity of students entering higher education. For instance, in the last ten years, the enrolment of
students aged 25-34 years in tertiary education has increased in all OECD countries, with some countries e.g., Australia, Czech
Republic, Greece, Iceland, Italy, the Netherlands, Switzerland even reporting an increase of over 10% (OECD, 2018). Furthermore,
previously underrepresented groups such as students from low social background are now increasingly becoming a part of the higher
education system. Nonetheless, disparities in education achievement continue to exist as increased participation within these groups
alone cannot guarantee academic success (Crozier, Reay, Clayton, Collinader, & Grinstead, 2008; Marginson, 2016). It is observed
that first-generation learners (Miiller & Schneider, 2013; OECD, 2018), those with migration background (Ebert & Heublein, 2017)
are still at-risk of dropping out of university without obtaining a degree.

The achievement gap between students from high and low socio-economic backgrounds can be attributed partly to the differences
in family's resources vis-a-vis finances, academic guidance or information, parental involvement or language skills (Willingham,
2012). Alongside family members, the role of peers and support groups at university also influence academic outcomes. Hossler,
Schmidt, and Vesper (1999) highlight the importance of peer support in improving understanding of course materials and clarifying
difficult concepts (Gallop & Bastien, 2016). Peer support and networks also determine student's integration and acceptance in higher
education institutions which subsequently affects retention and success (Gallop & Bastien, 2016; Nagasawa & Wong, 1999).

Given the value of social factors (alongside academic and personal factors) in academic success, this article examines the link
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between social networks, social capital, social support, and higher education success with a special focus on underrepresented groups
in higher education. Underachievement of students from disadvantaged backgrounds is certainly a well-researched area. Yet less
attention has been paid to the factors that in fact, contribute to their success (Dika, Pando, Tempest, & Allen, 2018; Nagasawa &
Wong, 1999). Based on a systematic review of literature, this article examines the role of networks, social capital, and social support
in shaping academic success, especially for underrepresented’ students. Specifically, this article addresses the following research
questions:

RQ1: Do social networks, social capital, and social support play a role in the success of students in higher education, with a special
focus on underrepresented students?

RQ2: What are the mechanisms through which these factors influence academic success, here again, with a special focus on
underrepresented students in higher education?

The article begins by differentiating the central concepts (social networks, social capital, and social support) used in the study,
describing their significance for higher education success, followed by a description of the methodology and an overview of studies
included in the review. The findings elaborate on the role of personal and institutional networks in academic success as well as
develop a framework describing the mechanisms through which these networks influence success. The article concludes by discussing
the reflections from literature review and its implications for reducing inequalities in higher education.

2. Social networks, social capital, social support and higher education outcomes

Before discussing the role of ‘social network’, ‘social capital’, and ‘social support’ in higher education success, it is important to
elaborate on their conceptualization and disentangle the interrelationships between these interchangeably used concepts.

2.1. Social network, social capital and social support

Social network is defined as “a structure composed of a set of actors, some of whose members are connected by a set of one or
more relations” (Knoke & Yang, 2008, p. 8). By virtue of membership in social networks, individuals gain access to a variety of
resources (Portes, 1998; Putnam, 2000; Ryan, Sales, Tilki, & Siara, 2008; Schulz, Horr, & Hoenig, 2017).

This conceptualization is linked to Bourdieu's (1986) definition of ‘social capital’, defined as “the aggregate of the actual or
potential resources which are linked to possession of a durable network of more or less institutionalized relationships of mutual
acquaintance or recognition” (Bourdieu, 1986, p. 248). Social networks provide access to various forms of social capital such as
information, social support, values and aspirations along with economic resources (Schulz et al., 2017). The mechanisms through
which different forms of social capital are accessed and mobilized is complex and is dependent on the composition and characteristics
of social networks.

The composition of networks focuses on the types of network relationships, such as close ties i.e., including members that are
similar to each other in terms of age, education, social class e.g., connections with family and friends (Ferlander, 2007); or formal ties
including members with different social and demographic characteristics, also referred to as “weak ties” by Granovetter (1973).
Individuals derive “bonding” social capital, for instance social and/or emotional support from their close ties, and rely on their
formal/weak ties for information-related or “bridging” social capital (Putnam, 2000). Weak ties open up opportunities for interac-
tions across diverse setting and are especially relevant for accessing information-related social capital, which is not possible to gain
otherwise by only relying on close networks of family and friends.

The characteristics of networks such as socio-economic status, education level, resources, or power of the constituent network
members influence the formation of weak ties and the form of social capital gained. Certain individuals because of their socio-
economic status, race/ethnicity, or gender are better positioned to form weak ties and gain access to new and diverse information
which creates inequality in the distribution of resources within networks, thus benefiting certain groups over others (Bourdieu, 1986;
Lin, 2001).

2.2. Social networks, social capital, social support in higher education

In the context of higher education, information-related social capital and social support are especially relevant. As students
transition from high school to universities, they experience several changes in their personal, social and academic environments
(Eggens, Van Der Werf, & Bosker, 2008). For many students this involves leaving their current home, family and friends and settling
in an unfamiliar environment. Herein they are expected to make new friends, adapt to more independent learning and study styles
and cope with financial and academic demands (Eggens et al., 2008; Wilcox, Winn, & Fyvie-Gauld, 2005). The information and
support that students receive from their families, friends, and professors influence their ability to deal with the challenges associated
with university life (Eggens et al., 2008; Mackinnon, 2012). Again, the type of social capital — information-related or support — is
dependent on the social positions of students and composition and characteristics of their networks.

! The term underrepresented students, minority students, disadvantaged, and non-traditional students have been used interchangeably in this
article.
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2.2.1. Information-related social capital

Students whose parents already have a university degree are better positioned to access and mobilize relevant information for
successful degree attainment. Information and knowledge regarding study materials, preparing for exams, dealing with academic
challenges play an important role in determining success. Children from high education background are from a very young age
groomed to pursue higher education (Portes, Fernandez-Kelly, & Haller, 2005). They are more endowed with norms, values, rules,
and are integrated early-on within relevant educational networks. Thus, they are relatively advantaged compared to first-generation
learners or other minority groups whose parents are rather limited in their ties outside of their immediate family and community.
Therefore, students from disadvantaged backgrounds may lack the necessary information and knowledge to succeed at universities.
This places them at a higher risk of dropping out or graduate with poor grades (Miiller & Schneider, 2013).

2.2.2. Social support

In addition to information-related social capital, the role of social support, defined as “social interactions or relationships that
provide individuals with actual assistance or with a feeling of attachment to a person or a group that is perceived as caring or loving”
(Hobfoll & Stokes, 1988, p. 467) is significant in higher education success. The instrumental, emotional or any other form of as-
sistance provided by the network members constitutes social support (Laireiter & Baumann, 1992). Thus, high aspiration, care,
positive attitude towards education and motivation/encouragement from network members may contribute towards positive aca-
demic outcomes. For underrepresented students, high social support from network members can have a complementary effect and
compensate for lack of information-related social capital, eventually contributing towards their success.

2.3. The case of successful minority students

Even with low levels of information-related social capital, not all minority students dropout or graduate with poor grades. This
necessitates a detailed examination of the factors that differentiate successful minority students from those who dropout and un-
derstand how these students compensate for the lack of social capital. One explanation could be that even with different levels of
capital, additional capital — apart from those accessed at home — can be acquired by investing in ties and relationships outside family.
This aspect of networks relates to bridging social capital and weak ties. According to Lin (1999) an individual's access to resources
(e.g. information) can be improved by building relationships and acquiring social capital through strategic ties and relationship
outside their immediate networks. By developing relationships both on- and off-campus (e.g., with faculty or mentors), students can
gain necessary resources required for their academic success. Like Granovetter (1973), Burt (1992) highlights the significance of
absence of ties or structural holes in networks for acquiring social capital. This is because dense networks usually result in redundant
information whereas presence of structural holes increases access to innovative information. Although for minority groups, Burt
(1998) also stressed the importance of small networks. He argues “that these individuals feel more comfortable in small mutually
supportive groups. People perform better where they are comfortable (p. 19).” This could well be the case for underrepresented
groups in higher education such as first-generation students, mature learners or migrant students as these students often experience
stereotypes and discrimination and are viewed as outsiders to the higher education community because of their non-elite status or
lower social capital (Johnson-Ahorlu, 2013).

It must also be noted that although minority students may lack certain types of social capital, they have access to other specific
forms of capital which are unique to them (Yosso, 2005). Yosso (2005) developed the concept of Community Cultural Wealth (CCW)
which again emphasizes the role of familial and social support amongst others in academic success and persistence of minority
students.

In order to reduce differential achievement in higher education based on students' backgrounds, it is important to examine the
networks of minority students and mechanisms through which these students gain and utilize social capital and support and their role
in academic success. Certainly, the student body entering higher education is changing. Innovative approaches are required to reduce
inequality in academic outcomes. Emphasis on social networks and relationships is promising as higher education does not happen in
isolation but rather requires constant support, advice, effort and encouragement from family members, peers, community, neigh-
borhood, and faculty (Brown & Burdsal, 2012). The experiences of individuals at universities are embedded in their ties and re-
lationships and this aspect makes social network analysis unique for understanding student's behavior and choices which are asso-
ciated with academic achievement.

3. Method

In order to improve the quality of reporting systematic review and to minimize reporting biases, the literature search was guided
by the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) statement (Moher, Liberati, Tetzlaff, Altman, &
The PRISMA Group, 2009). The PRISMA statement consists of a 27 item checklist including items such as title, abstract, introduction,
methods, results and discussions as well as a four phase flow diagram representing the search protocol. Please see Fig. 1 for flow
diagram.

3.1. Exploration and database search

In order to identify relevant scientific output related to social networks, social capital, social support and higher education
outcomes, a combination of search strategies was employed. These included (1) exploration and search through relevant databases,
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*other publication type
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Fig. 1. Overview of the screening and selection process.
*other publication type.
**based on exclusion/inclusion criteria.

(2) reference list checking/backtracking, (3) citation searching/forward tracking, and (4) other sources (Papaioannou, Sutton,
Carroll, Booth, & Wong, 2010). The search process and the literature review were completed in November 2019.

Two databases were selected for identifying relevant studies. These were Web of Science Core Collection and ERIC, latter being
one of the largest collections of educational-related literature in the world. The search in both databases enabled a comprehensive
review of the most recent but also historical, specific but multi-disciplinary scholarly content.

The keywords for the systematic search included a combination of the terms ‘social network’, ‘social capital’, and ‘social support’
with ‘higher education success’, ‘higher education achievement’, and ‘academic success’ together with ‘underrepresented’, ‘non-
traditional’, and ‘minority’. The literature search was restricted by English language. The search process was carried out in two steps.
In order to guarantee a certain degree of quality, the objective of the first step was to exclusively identify published journal articles in
both databases. As a second step, books, book chapters as well as dissertations were identified. The exact combination of search terms
and detailed search protocol for both databases are presented in Table 1.

3.2. Eligibility criteria and rationale

The following inclusion and exclusion criteria were set up to ensure a certain degree of quality and relevance of the selected
articles. Articles were included in the analyses if they met the following criteria: (1) focus on social networks, social capital, and social
support in relation to higher education academic outcomes; (2) the population of interest was higher education students pursuing
either Bachelor or Master degree at a four year institution; (3) focus on so-called ‘traditional’ or ‘non-traditional’ or underrepresented
or minority student groups, e.g., first-generation learners, students with a migration background, ethnic and racial minority groups;
and were (4) published in English language. No limits were set for the year of publication.

Studies were excluded from the analysis if they focused on students studying at community colleges, historically Black institu-
tions, representing a rather homogeneous student population (Allen, 1992), short-term international students in general as well as
those pursuing professional oriented degrees such as medicine, law, business or nursing. Furthermore, studies that exclusively tar-
geted students with disabilities, those discussing social networks, social capital, and support without any specific reference to the
field of higher education or focused on online networks, or distance learning programs were excluded from the analyses, along with
those that did not explicitly or implicitly target academic outcome/achievement.

3.3. Screening and selection

Fig. 1 provides an overview of the screening and selection process. The literature search was undertaken between April 2019 and
November 2019. A total of 2633 articles (1362 from Web of Science, 1271 from ERIC) were identified for screening of titles and
abstracts. A database of all 2633 studies was created including the abstracts and bibliographic information. Titles and abstracts of
each article were checked for inclusion/exclusion criteria. After concluding this step, 270 studies (122 from Web of Science and 148
from ERIC) that met the inclusion criteria were selected for full-text review. After reviewing the full-text, 201 studies were excluded
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Table 1
Search protocol.
Database Web of Science ERIC
Search Period April 2019 to Nov 2019 April 2019 to Nov 2019
Time Span 1980 - current All years
Restriction
Language English English
Discipline None None
Search field Topic (TS) All, Not Full Text (NOFT)
Search terms (social support AND higher education achievement) OR (social support AND higher education

success) OR (social networks AND higher education achievement) OR (social networks AND
higher education success) OR (social capital AND higher education achievement) OR (social
capital AND higher education success) OR (academic success AND social support AND
non*traditional) OR (academic success AND social support and underrepresented) OR (academic
success AND social support and minorit*) OR (academic success AND social network AND
non*traditional) OR (academic success AND social network AND underrepresented) OR
(academic success AND social network AND minorit*) OR (academic success AND social capital
AND non*traditional) OR (academic success AND social capital AND underrepresented) OR
(academic success AND social capital AND minorit*) AND LANGUAGE: (English) AND
DOCUMENT TYPES: (Article)

Document type Articles Articles

Result 1400 1685

Other publication type (books, dissertation, conference 38 140
papers)

Duplicates (ERIC to WoS) 274

Final for screening titles and abstracts (after excluding 1362 1271

other publication type and duplicates)

Document type Book or Book chapter Books and dissertation

Result and final for screening titles and abstracts 41 487

based on the inclusion/exclusion criteria and access to full-text. Finally, 69 articles were selected for thematic analysis (Dixon-Woods,
Agarwal, Jones, Young, & Sutton, 2005). Furthermore, abstracts and titles of 528 books, book chapters, and dissertations were
screened for inclusion/exclusion criteria and 11 sources comprising books, book chapters and dissertations were included in the final
review.

To further enrich the systematic analysis, and present insights from the exploratory process, the final set of studies included was
enhanced by explicitly including relevant journal articles from ‘reference list checking, ‘citation searching’, and ‘other sources’.
‘Reference list checking’ included studies through the bibliography of various texts searched through Web of Science and ERIC. After
concluding the reference list checking, 24 articles were included in the review.

For ‘citation searching’, citation information for 46 out of 69 articles included in the final review was obtained through respective
citations linked in Web of Science. The citation information for the remaining 23 articles could not be traced in Web of Science. This
resulted in screening titles and abstracts of 911 additional articles. Based on title and abstract screening, 168 articles were selected for
full-text review. Of these, 20 articles were identified as relevant and unique for the literature review.

Finally, ‘other sources’ included articles identified from (1) an exploratory search conducted by the author in Web of Science and
JSTOR before beginning the systematic search; and (2) author's searches carried out for other projects and publications. Based on this
strategy, 12 additional articles were included, making up a total of 125 journal articles and 11 books and dissertations for the final
thematic analysis.

3.4. Reliability

In order to avoid biases during the selection as well as the analysis phase, the author consulted the search terms, codes, and
methods regularly with a fellow researcher who is an expert in conducting literature based research and managing academic lit-
erature. Through regular discussion and random simultaneous coding and matching, the reliability of author's results has been
critically revised.

Furthermore, two higher education researchers each coded one of two randomly drawn sub-samples of 100 out of the total 2633
articles from Web of Science and ERIC. Inter-rater agreement among all three researches was assessed using the average percentage
agreement as well as Gwet's (2008) AC1 coefficient. The latter is similar to Cohen's (1960) kappa but produces more stable results
(Wongpakaran, Wongpakaran, Weddng, & Gwet, 2013). All calculations were performed using Stata 14 (StataCorp. 2015) and the
community-contributed software kappa etc. (Klein, 2018). The percentage agreement among the three authors was 87%. Gwet's AC1
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Study characteristics Description N = 134" %
Sample
Underrepresented/minority students Primarily includes African-American and Latino students and other student 82 61%
groups such as women, Native Americans, immigrants
Mainstream students 52 39%
Methods
Quantitative 70 52%
Qualitative 57 39%
Literature Review 3 3%
Mixed 4 1%
Countries (N = 131)"
USA 89 68%
Canada 7 5.3%
Netherlands 7 5.3%
UK 5 3.8%
Australia 5 3.8%
Spain 4 3.0%
Italy 2 1.5%
Norway 2 1.5%
Russia 2 1.5%
Other (Germany, India, Israel, Philippines, New 8 6.2%

Zealand, Romania, Ghana, South Korea)
Theme®
Personal Networks
1. Family level factors

II. Community

Institutional Networks
III. Peers

IV. Faculty

V. Learning community

Articles describing the role of family members- parents, siblings, partner,
spouse in higher education. These include articles that discuss the relationship
between parents' education background and higher education achievement of

their children and articles that link social support with academic outcomes.
Articles describing the role of broader community, for example ethnic and

religious communities, neighborhood characteristics.

Articles describing the relationship between peers/classmates and higher
education outcomes. These include articles that discuss the positive effects of
peer interactions and support on higher education outcomes as well as the

negative influences.

Articles describing the relationship between faculty interactions and higher
education outcomes. These include articles that discuss the positive effects of
faculty interactions and support on higher education outcomes as well as the

negative influences.

These articles would focus on the relationship between participation in

learning communities and higher education outcomes.

@ Excludes 2 book chapters.

> Excludes 3 studies based on literature review.

¢ Percentage cannot be generated because the studies fall under multiple categories.

coefficient was estimated to be 0.86. Thus, according to the benchmark scale proposed by Landis and Koch (1977), inter-rater

agreement was “almost perfect”.

4. Description of the studies included in the review and major themes

Table 2 gives an overview of the 136 studies included in the review and the major themes that emerged from the selection process.
A complete list of studies included in the review is presented in Appendix 1.

The studies included in the review varied considerably in terms of publication dates, sample size, target student groups and
methods (Table 2 and Appendix 1). Articles included in this review could be classified into two major types: those which focused on
the position of students in their networks and their role in academic achievement (e.g., Brouwer, Flache, Jansen, Hofman, & Steglich,
2018; Eckles & Stradley, 2012; Eggens et al., 2008; Gasevi¢, Zouaq, & Jansen, 2013; Ivan & Duduciuc, 2011; Martin, 2009; Poldin,
Valeeva, & Yudkevich, 2016; Thomas, 2000; Tomas-Miquel, Expésito-Langa, & Nicolau-Julia, 2016) and those examining the role of
social support, family/social capital in academic achievement in higher education (Abada, Hou, & Ram, 2009; Byfield, 2008; Ceglie &
Settlage, 2016; Cheng, Ickes, & Verhofsatdt, 2012; Gofen, 2009; Herndon & Hirt, 2004; Strayhorn, 2010).

Two major themes highlighting the role of personal and institutional networks in the success of higher education students
emerged from the review (Table 2). Personal networks include students’ family/parents and communities, e.g. ethnic and religious
groups, whereas institutional networks highlight the role of classmates, faculty, and learning communities in higher education

success.
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5. Relationship between social networks, social capital, social support and academic achievement in higher education

This section presents the findings from the literature review on whether students' networks, social capital, and social support
influence higher education outcomes of ‘underrepresented’ students. Bringing together both personal and institutional networks of
students allows recognizing unique strength and barriers of each and how these relations complement one another.

RQ1: Role of social networks, social capital and social support in the success of higher education students with a special focus on
underrepresented students

The results of the literature review highlight that both, students’ personal and their institutional networks contribute to their
higher education success.

5.1. Personal networks

5.1.1. Family/parents

Students derive two main forms of social capital from their families which influence their academic success. These include
‘information-related social capital’ and ‘support’. The latter appears to be especially relevant for students who do not fall under the
category of traditional students.

5.1.1.1. Information-related social capital. Access to information-related social capital is directly related to the educational level of
parents (Rodriguez, Tinajero, & Paramo, 2017). Parents' educational qualification is positively associated with their children's higher
education enrolment and completion (Abada et al., 2009; Ashtiani & Feliciano, 2018). Studies also indicate that parents' education is
even more important than income in influencing their children's academic outcomes (Hansen & Mastekaasa, 2006; Helland, 2007).
Parents' higher education accomplishments translate into high information-related social capital as children benefit from the personal
experiences and knowledge of their parents (Abada & Tenkorang, 2009b; Carpenter, Hayden, & Long, 1998; Hansen & Mastekaasa,
2006; Helland, 2007; Ryan et al., 2008). Thus, students from higher social origins outperform their peers from medium or lower
social backgrounds (Hansen & Mastekaasa, 2006; Helland, 2007; Wintre et al., 2011). The influence of parents' education is also
gendered, with female students benefiting more from their mother's qualification and male students from their father's education
(Abada & Tenkorang, 2009a). The benefits of information-related social capital do not decrease over time. Students with more
information-related social capital perform better throughout their study programs (Hansen & Mastekaasa, 2006) and even at the
Master level (Helland, 2007).

5.1.1.2. Social support. The role of family extends beyond the qualifications of parents. Family is a critical source of social support for
all student groups and plays an important role in college persistence (Abukari, 2010; Johnson, 2013; Nelson, 2019; Theodore et al.,
2017) but more so for underrepresented students (Cabrera, Nora, Terenzini, Pascarella, & Hagedorn, 1999). Support, encouragement
and education specific values partially compensate for background related disadvantages (Cheng, Ickes, & Verhofstadt, 2012;
Cutrona, Cole, Colangelo, Assouline, & Russell, 1994; Turner & Juntune, 2018).

For example, Black female students in STEM disciplines (Ceglie & Settlage, 2016), underrepresented students in Engineering (Dika
et al., 2018), Native American (Guillory & Wolverton, 2008) and Latino students (Arellano & Padilla, 1996; Cerezo, Lyda, Beristianos,
Enriquez, & Connor, 2013; Ong, Phinney, & Dennis, 2006) acknowledge the role of familial support in the form of advice/guidance,
motivation, high education-related values/expectations in their academic success and persistence (Boveda, 2017; Gofen, 2009;
Guillory & Wolverton, 2008; O'Shea, 2016; Roksa & Kinsley, 2018; Storlie, Moreno, & Portman, 2014; Strom & Savage, 2014).

Furthermore, satisfaction of parents with their children's major in college is associated with academic success (Cho & Cho, 2019).
Parental support is also associated with increased satisfaction with college especially amongst African American students (Strayhorn,
2008). Parental support leads to intrinsically motivated learning implying learning for personal rewards and not for external mo-
tivators such as good employment, better income (Roman & Diaz, 2008). This type of learning is positively associated with better
educational outcomes. Some minority students also report receiving help from cousins or other extended family members holding a
higher education degree (Ceglie & Settlage, 2016; Cerezo et al., 2013; Heagney & Benson, 2017; Herndon & Moore; III, 2002; Martin
et al., 2013; Palmer & Maramba, 2015; Webber, 2017; Wong, 2018). Thus, high levels of support from family members including
siblings (Johnson, 2013) buffer the adverse effects of low educational background (Ceglie & Settlage, 2016; Guiffrida & Douthit,
2010).

Gofen's (2009) three aspects, attitude towards education, interpersonal relationships and family values further elaborate the role
of social support in academic success. Findings from most of the studies on social support seem to support at least one or all of these
aspects.

5.1.1.3. Attitude towards education. Parent's attitude towards education is associated with academic success of their children. Even
when parents have no university qualification, they are considered as role models by many students. Parent's determination to
continuously acquire new knowledge from sources such as newspapers, lifelong learning programs, night schools motivates their
children to work hard and succeed (Boveda, 2017; Gofen, 2009; Reyes, 2010). Across all ethnicities, parents from lower socio-
economic background value education and encourage academic achievement (Arellano & Padilla, 1996; Cruz, 2012; Peralta, Caspary,
& Boothe, 2013; Rondini, 2016; Russell & Atwater, 2005; Russell & Atwater, 2005). These parents see education as the only medium
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to escape hardships associated with poverty and encourage their children to acquire a university degree (Arellano & Padilla, 1996;
Herndon & Hirt, 2004; Gofen, 2009; Martin et al., 2013; Kraft, 1991; Russell & Atwater, 2005). This is rather contrary to the popular
culture blaming approach towards underachievement of students from disadvantaged backgrounds. Parents actively participate in
their children's education by regularly monitoring and discussing school results, ensuring that the homework is complete,
encouraging reading and writing from an early age (Turner & Juntune, 2018), as well as setting aside finances towards education
e.g., for books, computers (Gofen, 2009).

5.1.1.4. Interpersonal relationships. Parents with limited means make sacrifices and endure hardships to support education of their
children. Children are well aware of the nature and extent of these sacrifices, the unconditional love and support of their parents,
their parents’ confidence in their abilities, and their high educational expectations (Strayhorn, 2010). These factors motivate children
to work hard and achieve good grades (Gofen, 2009). In fact, being successful is a way for these children to acknowledge the
sacrifices and contribution of their family members towards their education (Dika et al., 2018; Gofen, 2009; Guillory & Wolverton,
2008). This is especially observed among Native American students as well as Latino students in the United States. For Latino youth,
the concept of Familism, i.e., involvement of mother and father is a strong motivator for academic achievement (Arellano & Padilla,
1996; Ong et al., 2006). Furthermore, interaction with parents in stressful situations e.g. during exams or as in the case of non-
traditional students-discrimination is has a positive influence (Cutrona et al., 1994). Support from parents help to build self-
confidence and students are better prepared to explore and deal with favorable and unfavorable situations (Cutrona et al., 1994).

5.1.1.5. Family values. Finally, general family-related values such as family solidarity, respect for parents and emphasis on
achievement and ambition also contribute towards academic success (Gofen, 2009; Pérez II & Taylor, 2016). The value of family
solidarity emphasizes taking care and supporting family members especially children. This value encourages children to take on
challenges regardless of the consequences. Students with limited means also report having immense respect for their parents and their
ability to provide for family even with few resources. The ‘never give up’ and ‘working hard’ attitude of parents inspire children to
work hard and strive for success. Furthermore, aspects of racial ethnic socialization e.g., cultural socialization and preparation for
racial bias are found to be associated with GPA (Banerjee, Rivas-Drake, & Smalls-Golver, 2017). Cultural socialization — information
from parents regarding racial pride and heritage — indirectly influences GPA through academic engagement whereas preparation for
racial bias — preparing children for race-related discrimination - is negatively associated with success (Banerjee, Rivas-Drake, &
Smalls-Glover, 2017).

The role of family support and involvement can also influence academic outcomes negatively. Students from families that do not
have high education-related values achieve poor grades because of conflicting familial and educational environment. Students are
burdened with additional household responsibilities along with educational demands, resulting in poor grades (Meeuwisse, Born, &
Severiens, 2011, 2014; Theodore et al., 2017).

5.1.2. Communities

The influence of residential/neighborhood communities (Nelson, 2019), ethnic and religious communities also significantly
predict higher education achievement. Communities provide both information-related social capital as well as social support. In fact
community networks play a significant role in compensating for the lack of information-related social capital for first-generation
students.

5.1.2.1. Information-related social capital. The ethnic and religious networks (e.g. church membership) bring together individuals
from different social and economic backgrounds together and therefore, those with less resources benefit from the information and
knowledge of others (Abada et al., 2009; Byfield, 2008). Church is also a medium to meet other professionals from same race and
background who serve as role models and as sources of information and inspiration for youth (Byfield, 2008; Dumangane, 2017;
Holland, 2016) For all student groups, traditional and non-traditional alike, the characteristics of the neighborhood where students
attend high school is also linked to their university GPA. Students who attend schools in neighborhoods with higher proportion of
adults with a Bachelor degree have better college GPAs (Betts & Morell, 1999) compared to their peers from neighborhoods with
lower educational levels.

5.1.2.2. Social support. Students report benefiting from social support received from community members, such as passing on family
values, providing informal support and academic guidance. Relatedness to ethnic ancestry and growing up with friends from similar
ethnic background is positively associated with successful university completion (Abada et al., 2009). Their shared values and
common experiences related to discrimination and stereotypes develop a strong sense of determination (Arellano & Padilla, 1996).
Furthermore, community networks exercise social control which makes children and youth more likely to conform to education
related norms and values. A large network actually decreases the likelihood of delayed graduation because of its social control
(Eggens et al., 2008).

Similarly, pro-education values (e.g. discipline, hard work, patience) at church encourage minority students to work hard and
promote academic success and learning. It provides them an outlet to share their day to day challenges associated with university
education (Donahoo & Caffey, 2010). Furthermore, these students also report relying on God in adverse times (Byfield, 2008; Ceglie &
Settlage, 2016; Dumangane, 2017) which gives them the strength to address challenges (Holland, 2016). They strongly believe that the
moral values associated with Christianity have helped to distance themselves from crimes, drugs, gangs. The educational activities along
with networking opportunities are important forms of social capital which students gain from their church (Byfield, 2008).
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To conclude, students’ personal networks which include their families and communities have a role to play in their higher
education success. While students from higher education background gain both information-related social capital and support from
their families, minority students mostly only gain social capital in the form of support from their families. In addition to family
members, the role of communities — religious and ethnic networks — also have an important role to play in the success of minority
students. The detailed mechanisms have been elaborated in section 5.3.

5.2. Institutional networks

5.2.1. Peers

University life is also an opportunity for students to develop close and long term friendships. The set-up of universities such as
residence halls and student organizations facilitate building close friendships which provide both information-related social capital
and social support, at least for the mainstream students.

5.2.1.1. Information-related social capital. Peers play an important role in study success (Brouwer, Jansen, Flache, & Hofman, 2016;
Ecklund, 2013; Johnson, 2013) and influence academic achievement in different ways. Studying together with peers enhances
performance (Cole & Espinoza, 2008) by increasing understanding of the course materials (Palmer, Maramba, & Dancy II, 2011).
Peers may also share other relevant information and resources (Martin, 2009), explain difficult concepts as well as introduce diverse
ideas and perspectives. Furthermore, they help to take care of some of the examination related anxiety, help clarify course related
expectations, and enhance students’ expectations (Tinto, 2012) resulting in better outcomes (Pérez II & Taylor, 2016). Inability to
discuss course materials with peers may result in negative outcomes (Kraft, 1991). Matching personality and skillsets with roommates
are also associated with positive educational outcomes (Ainsworth & Maynard, 1976; Hasan & Bagde, 2013).

From a network perspective, students who occupy central® positions in their networks are less likely to dropout and usually have
better GPAs than students who are not central in their networks (Ivan & Duduciuc, 2011; Thiele, Sauer, & Kauffeld, 2018). The central
position forces them to achieve higher grades in order to meet the expectations of others and maintain their status within their
networks. While integration with peers affects persistence (Wilcox et al., 2005), peer influence may also sometimes propagate at-risk
behaviors as students tend to mimic the positive but also negative behavior of their peers. High achieving students in networks
positively influence academic achievement whereas lower achievement of network members increases the risk for dropping out
(Androushchak, Poldin, & Yudkevich, 2013; Celant, 2013; Eckles & Stradley, 2012; Oseguera & Rhee, 2009; Poldin et al., 2016;
Tomas-Miquel et al., 2016). Thus, having diverse and broader ties outside of immediate peer group improves student's access to social
capital and is significant for persistence (Gasevic et al., 2013; Thomas, 2000).

Not just college friendships but also those formed early on in life matter. Cherng, Calarco, and Kao (2013) found that adolescent
best friend's cultural and material resources as measured by friend's mother's education level and household income, respectively, are
positively associated with college completion later on. Of the two, the effect of cultural resources is stronger and remained significant
even after controlling for background characteristics e.g., age, race etc. Similarly entering university together with friends from high
school is positively associated with GPA. Mobilization of social capital during high school by virtue of memberships in academic
friendship networks (Riegle-Crumb, 2010) as well as through peers (Cerezo et al., 2013) also contributes to success at universities.
Fletcher and Tienda (2009) found that freshmen at University of Texas, Austin who entered higher education with a large high school
cohort report higher GPA and are more likely to persist in higher education in comparison to their peers who enter with a small
cohort. Furthermore, same race cohort increases the likelihood of higher GPA and persistence with minority students benefiting more
from having high-school friends at the university. This positive association results from high achievement aspiration to counteract
their marginal status and segregation (Abada et al., 2009).

5.2.1.2. Social support. The experiences of underrepresented students with classmates and peers tend to differ from their mainstream
counterparts. One of the ways in which classmates influence outcomes is by enhancing ‘sense of belonging’ (Tinto, 2012) which is
associated with better grades (Etcheverry, Clifton, & Roberts, 2001; Hausmann, Ye, Schofield, & Wood, 2009; Tinto, 2012). Sense of
belonging is influenced by peer contact and therefore this sense of belonging develops only for majority groups as underrepresented
students tend to have very little contact with students outside of their own communities due to discrimination and negative
stereotyping (Hilts, Part, & Bernacki, 2018). For example, African American students report experiencing stereotypes from their peers
and classmates. They are often considered to be intellectually incapable and undeserving of university education. Their peers are
unwilling to share notes or work on group projects with them (Johnson-Ahorlu, 2013). If they work together, African American
students frequently receive poor evaluations from their classmates (Green, Brand, & Glasson, 2018). These stereotypes lead to a
feeling of anxiety and burden amongst African American students. This is also true for adult learners and Latino students, who often
struggle with accessing resources and supports and often feel socially excluded by their peers (Rubin & Wright, 2015; vanRhijn, Lero,
Bridge, & Fritz, 2016) resulting in poor academic outcomes (Gilardi & Guglielmetti, 2011; Gloria, 1997; Gloria, Castellanos, Lopez, &
Rosales, 2005). Consequentially, ethnic minority students are more comfortable when they have formal relationships with their
fellow students and faculty compared to ethnic majority students who prefer informal interactions (Meeuwisse, Severiens, & Born,
2010).

2«A prominent actor has high involvement in many relations, regardless of whether sending or receiving ties.” (Knoke & Yang, p.62).
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Memberships in campus social organizations — clubs, students' organizations — help retention by promoting engagement (Tinto,
2012). Participation in formal social activities such as clubs and organizations is more beneficial for minority students than informal
activities (Fischer, 2007). In order to cope with isolation and discrimination, minority students rely on on-campus racial and ethnic
groups/organization for academic success (Bailon, 2012; Bhopal, 2011; Harper, 2015; Palmer, Maramba, & Holmes, 2011; Pérez II,
2014). For instance, Black student organizations are often cited as sources of social and academic support by African American
students (Strayhorn, 2010). These organizations are significant in the persistence and retention of Black students (Brooms & Davis,
2017; Grier-Reed, Ehlert, & Dade, 2011) and expand their networks (Grier-Reed & Wilson, 2016). Membership in these organizations
gives students a place to share their feelings and gain support (Brooms, 2018; Palmer et al., 2011). High achieving African American
males also regard peer support from their fellow African American students as an important factor in their success (Harper, 2006).
Just like traditional students, high achieving non-traditional students also read each other's papers, provide feedback and discuss
relevant ideas together (Wong, 2018) that contribute to their success. However, over involvement in groups could also result in poor
academic achievement (Guiffrida, 2004b) especially when group activity takes precedence over academic responsibilities. Some-
times, peer support is not related to the success of minority students, at least not directly and many times studying with peers can be
distracting with students engaging in non-academic activities over studying. Students also report that quite often the support they
provide to their peers is not reciprocated back (Baker, 2013).

For minority students, pursuing higher education poses an added level of complexity with regard to peer interactions. For many
students, it is not easy to adapt to college life as well as maintain contacts within their community. They often report that their same-
race, non-university going friends are not able to comprehend the challenges associated with higher education (Guiffrida, 2004a) and
their friends’ negative perceptions regarding higher education influence their success negatively.

5.2.2. Faculty relationships

Relationship with faculty is also critical for students' engagement and success (Brower et al., 2016; Fedesco, Bonem, Wang, &
Henares, 2019). Opportunity to see faculty members outside class, seeking their feedback on assignments plays an important role in
academic success (Pearce & Down, 2011; Williams, 2017). Universities with strong networking values including professors and peers
report high success rate amongst minority students (Museus, 2011). These networks also help to influence students’ expectations
which is equally necessary for success (Tinto, 2012). Positive relationship with faculty members are associated with better grades
(Allen, 1985, 1992) as well as feedback received and interaction improve academic performance (Cole & Espinoza, 2008). Professors
have a key role to play in inculcating positive classroom environment (Thomas, 2014). A classroom where all students regardless of
their ethnicity and social background are respected and have equal right to raise questions and participate in discussions enhances
perceived social support and positively influences college completion intention. Moreover, a positive classroom environment also
provides an opportunity to develop relationships with peers which subsequently adds to social support and leads to high college
completion intentions.

Relationship and perception of faculty is reported by some students especially those from ethnic minority backgrounds to be a
source of stress, characterized by formal and limited interactions (Anaya & Cole, 2001; Green et al., 2018). Students are treated
differently by their professors based on their social background (Kraft, 1991). Just like from their peers, African American students
are stereotyped by faculty members (Johnson-Ahorlu, 2013). Their professors continuously question their intellectual capacity, even
inquiring with other classmates regarding their ability to deal with academic challenges and demands of the coursework (Johnson-
Ahorlu, 2013). These stereotypes add another layer of stress and have detrimental effects on study continuation and delayed progress
to degree completion. It is observed that the bias of professors can manifest in the way they grade their students’ papers. African
American students report receiving lower grades than their peers (Johnson-Bailey, Valentine, Cervero, & Bowles, 2009). In addition
to race, faculty tend to be biased towards students with higher education background and give them better grades compared to
students without higher education background (Heagney & Benson, 2017; Helland, 2007).

Similar to peer-support, minority students rely on same-race professors or those from similar backgrounds for support. Positive,
supportive, and friendly interactions with same race faculty members are associated with better grades (Brooms & Davis, 2017; Dika
et al., 2018; Guiffrida & Douthit, 2010). Faculty members provide them support and encouragement and help boost their self-
confidence which is necessary to succeed academically (Baker, 2013). For Black male students, relationship with African American
faculty - also described as “othermothering” — was particularly important (Guiffrida, 2005; Guiffrida & Douthit, 2010). Black faculty
members help students in many ways including advising, mentoring, supporting, advocating for Black students at college, putting
together mentoring groups (Carson, 2009; Guiffrida & Douthit, 2010, p. 312). Black faculty members also constantly push students to
work hard and often raise standards and their accountability for academic progress (Guiffrida & Douthit, 2010). While some students
took this positively and appreciated the efforts of the faculty members, for others this made the course more difficult.

Not just college faculty, but support and encouragement received from high school teachers to pursue science also plays a major
role in persistence (Ashtiani & Feliciano, 2018; Palmer & Maramba, 2015; Williams, 2017), particularly, for Black male (Williams,
2017) and female students pursuing STEM disciplines (Ceglie & Settlage, 2016; Martin et al., 2013; Palmer et al., 2011), Latino
students (Arellano & Padilla, 1996) and students from lower socio-economic backgrounds (Turner & Juntune, 2018). These in-
dividuals serve as role models and mentors who help them transition to and navigate through higher education. They provide
information e.g., about course work, adjusting to campus life etc. which they would otherwise not have access to (Arellano & Padilla,
1996). Undocumented students usually refrain from social networks for the fear of being identified by the authorities. Therefore, their
support structures play a special role. Their relationships with both high school and college counselors (Riegle-Crumb, 2010), high
school faculty and staff played a significant role in higher education completion. On top of emotional and academic support these
individuals helped students financially by paying for college applications, books, registrations, finding employment. When these
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Fig. 2. Role of social networks, social capital and social support in academic success of underrepresented students.

students enter college they are not able to build a strong network because of multiple institutional structures. Few students, who
manage to overcome these barriers, regard their college networks to be a source of immense support, guiding and advising students
on how to secure financial aid, without which many would have dropped out of higher education (Garcia & Tierney, 2011).

RQ2: Mechanisms through which social networks, social capital, and social support influence higher education outcomes with a
special focus on underrepresented students

5.3. Mechanisms through which social networks and support operate

The results of the literature review highlight the importance of network resources (information-related and social support) in the
success of students. Access and mobilization of these resources is dependent on the socio-economic positioning of individuals (Lin,
2001) as well as their position within their networks (Lin, 1999). Fig. 2 presents the networks of successful underrepresented stu-
dents, different forms of capitals utilized by them, and how the network members complement each other with regard to resources
offered and contribute to academic success. A close examination of the networks of successful underrepresented students offers
interesting insights into the mechanisms through which these students mobilize different forms of capital through various networks.
Unlike traditional students, networks of non-traditional students are limited in providing one or the other form of social capital.
Successful underrepresented students however manage to overcome this barrier by building ties with other individuals, mostly with
those who have similar background or race/ethnicity as seen in Fig. 2.

5.3.1. Social support

Non-traditional students who are most likely first-generation learners do not acquire adequate information-related social capital
from their parents. Therefore, these students are relatively disadvantaged as they do not enter higher education with adequate know-
how and information about dealing with university life e.g. examination preparation, study organization.

Even with a deficit in ‘information-related’ social capital, some minority students succeed in higher education. For these students,
the role of ‘social support’ or what Gofen (2009) categorizes as ‘family capital’ plays an especially important role (Hansen &
Mastekaasa, 2006; Samuelson & Litzler, 2016) (Fig. 2). It is observed that parents of successful non-traditional students value
education and its importance in breaking the cycle of poverty and therefore constantly encourage their children to pursue education
(Gofen, 2009). This has positive influence on children's educational and professional aspirations. Furthermore, parents also instill
values such as discipline, honesty, patience which are certainly relevant for academic success. This contradicts the culture blaming
notion and shows that even though these students may be disadvantaged in many aspects, there are some forms of capital which are
specific to minority groups and help them to succeed (Yosso, 2005).

11
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Underrepresented student also derive emotional support from their peers who have similar backgrounds (Fig. 2). Their shared
negative experiences related to discrimination and stereotypes binds them together and they learn to cope with the challenges by
supporting each other emotionally, stressing the importance of bonding ties (Putnam, 2000). This consequentially influences their
performance. The findings of this literature review are also supported by the theory developed by Nagasawa and Wong (1999)
wherein they describe the reliance of minority students on students from similar backgrounds to deal with the problem of social
isolation. The type of response to social isolation is also determined by the culture of individuals experiencing isolation, i.e. in-
dividualist vs. collectivist (Pfundmair, Graupmann, Frey, & Aydin, 2015). Individualist culture, mostly observed in the North
American or Western Europe, places the goals and needs of individuals over group needs. Collectivist culture on the other hand as
seen in Asia, Africa or South America places community needs over individual needs. The reliance on community living could well
buffer the negative influence of social isolation in the case of these minority students as the majority of them trace their origin to
collectivist culture (Carson, 2009). The emphasis of collectivism on group living and building a community also results in a feeling of
‘giving back’ which results in building a community on campus by advising and mentoring other students from similar backgrounds
and origins (Carson, 2009).

5.3.2. Information-related capital

The segregation of underrepresented students restricts their expansion of networks and acquisition of social and cultural capital
necessary for academic success (Ayala, 2012). If these students were able to integrate with the mainstream students and faculty, their
access to ‘information-related’ capital would have increased, in line with Burt’s (1992) theory of structural holes. This would have
compensated for the lack of information at the family level. However, this is usually not the case for the majority of non-traditional
students (Johnson-Ahorlu, 2013).

In order to acquire this ‘information-related’ social capital, students from minority groups rely on the knowledge and experiences
of leaders and professionals from their own communities (Fig. 2). These contacts are initiated through their religious affiliations or
memberships in ethnic networks. Additionally, same-race faculty members play a major role in helping minority students acquire this
form of capital. They meet with students outside of classrooms and help them with course related difficulties, examination advice and
share information about navigating through university life. The successful members from their own communities as well as same race
faculty serve as a role model as well as sources of information for these students (Brooms & Davis, 2017; Dika et al., 2018; Guiffrida &
Douthit, 2010). Obtaining information related social capital highlights the importance of weak (Granovetter, 1973) and bridging ties
(Putnam, 2000). Undoubtedly these individuals are similar to them as they share same ethnicities or socio-economic backgrounds;
however they are also dissimilar as they enjoy high social position and power. Indeed these weak ties provide resources that student
cannot access through their personal networks (Burt, 1992).

The role of learning communities is also of special relevance here in providing academic support (Tinto, 2012). These not only
expand students' peer networks across race and ethnicity but also provide ‘information-related’ social capital. These programs give
them an opportunity to interact with tutors, mentors and other fellow students, develop connections, sense of community and support
systems (Golden, 2011; Grills, Fingerhut, Thadani, & Machdn, 2012; Lim, Tkacik, & Dika, 2017; Stolle-McAllistor, Domingo, &
Carrillo, 2011) which has a positive impact on their cognitive abilities, for instance, study planning, organization of learning ma-
terials, learning study content (Arco-Tirado, Fernandez-Martin, & Fernandez-Balboa, 2011; Cutright & Evans, 2016; Ovink & Veazey,
2011) and persistence (Ceglie & Settlage, 2016) and improved academic outcomes (Solanki, McPartlan, Xu, & Sato, 2019). Solanki
et al. (2019) also concluded that this improvement is observed across all racial and ethnic groups. Mentors are especially relevant for
low income youth in degree completion compared to their peers from advantageous background (Ashtiani & Feliciano, 2018). Brown
and Burdsal (2012) found that institutional factors such as community based learning experience, working with instructors, tutor,
group studies were positively related to degree completion (Stolle-McAllistor, Domingo, & Carrillo, 2011) and retention (Cutright &
Evans, 2016). Academic and social interactions as a result of learning communities are positively associated with self-efficacy and
early study success (Brouwer, Jansen, Hofman, & Flache, 2016). These programs also enhance student's belonging and relatedness to
faculty and institutions (Beachboard, Beachboard, Li, & Adkison, 2011) and compensate for the social capital of students by providing
information about course requirements and helping them form support groups (Brouwer et al., 2016; Lane, 2016). Peer mentoring
contribute towards integration of students and reduce dropping-out (Collings, Swanson, & Watkins, 2014). Baier (2014) and Holt and
Nielson (2019) however found no positive influence of learning communities.

Female students who participate in learning community program report higher rate of persistence than their non-participant
peers. This higher persistence is related to networking with female role models. Thus, the expansion of network helps women to come
in close contact with other female achievers resulting in higher persistence (Hernandez et al., 2018). Similarly, Mattanah, Brooks,
Brand, Quimby, & Ayers (2012) found that students who participate in a social support intervention program in their first year of
college report significantly higher GPA than their peers who did not participate in the program. During the course of two years, this
program gave students an opportunity to interact with other students and discuss issues such as creating new social ties, work, studies
and personal life balance, issue surrounding university education etc. Student who participated in the intervention report feeling less
lonely than their peers who did not participate and were able to form long-term connections with other student participants.

Although learning communities are implemented with the objective of collaborating learning; there appears to be segregation
within learning communities as well. In an evaluation of the network patterns of freshmen learning communities Brouwer et al.
(2018) concluded that high achieving students tend to collaborate with other high achieving students and as a result benefit more.
Similarly low achieving students are more likely to depend on other low achieving peers for academic and social support.
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6. Conclusion and discussion

This paper highlights the role and mechanisms through which social networks, social support, and social capital influence higher
education. Support emerges as an important factor in the success of minority students. Unfortunately, discrimination and segregation
experienced by underrepresented students restricts their access to support from members outside of their own communities (Ayala,
2012), with the exception of learning groups. This suggests that even though access to higher education has expanded owing to a
series of reforms, the integration of new students groups remains a distant goal. These students need to be a part of the higher
education system and more services e.g., peer tutoring programs, faculty mentorship, counseling services are needed at the uni-
versities to improve their relationship with professors, mentors, and peers. It is also important to bring discussion surrounding
discrimination and segregation to the forefront. Although a few of the minority students are able to successfully mobilize support and
access information through their networks, there are many others who drop-out of higher education due to family obligations, lack of
support from families, classmates and professors (Guiffrida & Douthit, 2010; Guillory & Wolverton, 2008). Only by bridging this
divide, the success of these minority groups can be ensured as these students will no longer have to rely only on their families and
communities for support. At the same time, this will give minority students an opportunity to expand their networks, ties and social
capital. Widening higher education access necessitates recognizing the needs of new student groups and addressing them in order to
support these student groups in higher education.

6.1. Limitation and future research

The present paper has its limitations. The study did not focus on online networks and communities. Future research could address
this limitation by broadening the network selection to include online networks and other forms of social media.

This review lays the foundation for future research. This topic needs detailed exploration especially by examining the positional
aspects of underrepresented students within their networks. The focus of majority of the studies included in the review is on social
capital, information and achievement but only a few studies examine the interrelatedness between student's positioning and em-
beddedness within networks and academic success. Studies using social network analysis have mainly focused on the mainstream
student groups.

Several thematic observations (not necessarily limitations) were made during the literature review which could be addressed in
future work. First, most of the studies included in the review originated in the United States. This may indeed result from the
databases selected for the review. A detailed examination of the mechanisms through which minority students in other parts of the
world utilize their social networks, social capital, and social support to achieve higher education success, based on a wider selection
of database could enrich the literature and enable international comparisons. Second, when it comes to religion, the focus seems to be
exclusively on African American Christian students. Expanding network analysis to other students from other religious background
can contribute substantially to scholarly literature in this area.

Third, in terms of theoretical framework, most of the studies relied on student attrition, student integration, student engagement;
however very few studies utilized network theories such as Structural holes (Burt, 1992) or structural positions (Lin, 1999) to
understand academic success. In this regard, it is also important to make a distinction between ‘social capital’ and ‘social network’.
Social capital is the resources derived from one's network of family, friends, communities. However, there are different mechanisms
that influence the availability and utilization of these resources, depending upon the composition and characteristics of network
members as well as the network structure as highlighted in Section 2. Focusing on the mechanisms would offer interesting insights
into the networks of minority student and how their minority status hinders or facilitates access to different forms of resources. This
would also entail using especially designed network instruments e.g. name and resource generator, position generator for collecting
network specific data. There are only a very few studies using these instruments and certainly not for underrepresented student
groups. Analyzing social networks of disadvantaged students groups could offer more insights on the coping mechanisms that lead to
academic success. This has the potential to develop new framework or theoretical perspectives focusing exclusively on minority
students. More studies highlighting the strength of these students instead of their weaknesses and the factors that lead to success are
needed.

Appendix 1. Complete list of studies included in the review (**WOS; *ERIC)

Author(s) & Sample Theory Country Ind. Variable Med. Variable Dep. Variable =~ Method
Year
1. Abada et al. 3300 s generation Parental human Canada Ethnic differences (Six Parental human, University com- Quantitative
(2009)** immigrants aged 25- capital, social, set of variables- de- social capital pletion (Logistic and
34 cultural and mography; father'sand and ethnic ca- OLS Regression;
ethnic capital mother's education; pital Oaxaca decom-
language; ethnic net- position ana-
works and sense of lysis)
belonging; place of re-
sidence)
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ence, student back-
ground, and individual
personality orientation

Student-faculty inter-
action
Classmates' ability

Participation in PTP

Characteristics of aca-
demically successful
students

Factors that mediate
success and the rela-
tionship between these
factors

Social capital- access
and mobilization

Cultural and structural
factors

Learning communities,
mentoring relation-
ships, self- efficacy

Challenges
Personal support
(ethnic and non-ethnic

peers and ethnic and
non-ethnic faculty)

Racial ethnic sociali-
zation

Participation in
learning communities

14
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Academic en-
gagement

Relatedness

University com-
pletion

Pursuit of uni-
versity educa-
tion/University
completion
Student
achievement

Achievement

Social involve-
ment, college
GPA and occu-
pational aspira-
tions

Black students
academic
achievement
(GPA), social
involvement
and occupa-
tional aspira-
tions

College grades

Student
achievement

GPA
Performance
Rate, Success
Rate

Academic
Success

Bachelor's de-
gree attainment

Academic at-
tainment
Persistence

Graduation

Academic per-
formance
(GPA)

Academic
achievement
(GPA)
Improved moti-
vation and aca-
demic outcome

Quantitative
(Logistic regres-
sion)

Quantitative
(Ordinal logit
regression)

Mixed method
(Quantitative-
hierarchical
multiple regres-
sion)
Quantitative
(Factor ana-
lysis)
Quantitative
(correlation and
multiple regres-
sion)

Quantitative
(correlation and
multiple regres-
sion)

Quantitative
(Regression)
Quantitative
(Regression)

Quantitative
(Mann-Whiney
and value d of
Cohen techni-
ques, ANOVA, t-
test)
Qualitative

Quantitative
(multivariate
logistic)
Literature re-
view
Quantitative
(MANOVA and
multiple regres-
sion)
Qualitative

Quantitative
(OLSs
Regression)

Quantitative
(Path Analysis)

Quantitative (t-
test, linear and
block entry re-
gression)
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19

20

21
22

23

24

25

26

27

28

29

30

31

32

Betts and
Morell (1999)

Bhopal
(2011)**
Boveda (2017)
Brooms (2018)

Brooms and
Davis (2017
Brouwer,
Jansen, Flache,
et al. (2016)

Brouwer,
Jansen, Flache,
et al. (2016)
Brouwer et al.
(2018)**

Brown and
Burdsal (2012)

Byfield
(2008)**
Cabrera et al.
(1999)

Carpenter et al.
(1998)

Carson (2009)*

Ceglie and
Settlage
(2016)**

5623 students

32 British Indian
women

40 Black male stu-
dents
59 Black males

407 first year social
science student

407 first year uni-
versity students

95 first year
Bachelor's students

3839 students (3019
after excluding
missing)

40 Black male

1139 White and 315
African American
students

All students Two
cohorts

Born in 1961- en-
tered HE age 19 and
responded to the
survey at age 23:
619; entered HE age
19 and responded to
the survey at age 30:
538

Born in 1965-en-
tered HE age 19 and
responded to the
survey at age 23:
493

Graduation rates for
respondents who
were enrolled in de-
gree programs by
19: 469, 384 and
406

16 African American
students

16 women of color
from science disci-
pline

Social capital
and support

Social and cul-
tural capital

Social and aca-
demic integra-
tion and self-ef-
ficacy

Social capital
Social integra-
tion and social

constructivism

Student engage-
ment

Cultural capital

Effective reten-
tion

Collectivism

Social and cul-
tural capital,
Persistence fac-
tors

USA

UK

USA

USA

The
Netherlands

The
Netherlands

The
Netherlands

USA

USA and UK

USA

Australia

USA

USA

15

Personal background,
demographic charac-
teristic of the neigh-
borhood& school re-
sources

Friendship support
network

Black male Initiative
Program
Relationships with
peers and faculty
Learning communities,
social and academic
interaction, contact
hours, gender, prior
skills and achievement

Social Capital (Family Self-efficacy

capital, peer capital,
faculty capital)

Academic networks,
friendship networks

Sense of community

Belief in God and reli-
gious communities
Pre-college academic
abilities, parental en-
couragement, percep-
tion of prejudice-dis-
crimination, academic
experience, academic
and intellectual devel-
opment, academic
performance, goal
commitment, institu-
tional commitment
Parent's occupational
status, parent's educa-
tional attainment and
family wealth; gender

Collectivism

Factors and strategies

Self-efficacy
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Cumulative
University GPA

Academic suc-
cess

Academic suc-
cess
Academic per-
sistence

Study success

Study success

Achievement
(Grades)

GPA and degree
completion

Academic
achievement
Persistence

Graduation rate
from higher
education and
degree pro-
grams

Students' belief
about value of
higher educa-
tion
Persistence in
higher educa-
tion

Quantitative
(Regression
analysis)

Qualitative

Qualitative
Qualitative

Quantitative
(Multilevel)

Quantitative
(Path analysis)

Quantitative
(Stochastic
actor based
model)
Quantitative
(Factor
Analysis,
Multiple regres-
sion)
Qualitative

Quantitative
(Structural
Model)

Quantitative
(Multiple classi-
fication ana-
lysis)

Qualitative

Qualitative
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33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Celant (2013)

Cerezo et al.
(2013)

Cheng et al.
(2012)*

Cherng et al.
(2013)**

Cho and Cho
(2019)

Cole and
Espinoza
(2008)

Collings et al.
(2014)**

Cruz (2012)

Cutright and

Evans (2016)
Cutrona et al.
(1994)

Dika et al.
(2018)**

Donahoo and
Caffey (2010)*

Dumangane
(2017)**

Eckles and
Stradley
(2012)*
Ecklund (2013)

Eggens et al.
(2008)**

Etcheverry
et al. (2001)*

Fedesco et al.
(2019)

64 students

12 Latino male stu-
dents

240 students (62
men, 178 women)

3309 students each
in Wave 1, 2 and 4

283 students

146 Latino students
in STEM major

109 first year un-
dergraduate

7 Lationa/o students

8 Seniors and 8
Freshmen

418 Bachelor stu-
dents

Online question-
naire-236 Junior
and Senior students
Focus group-6
women and 12 men
from minority
groups

25 African American
college students

15 British African
Caribbean men

460 first year un-
dergraduate stu-
dents

12 engineering stu-
dents

1451 students

269 students

556 female; 321
male

Ecological sys-
tems theory

Attachment
theory

Social capital

Social cognitive
Career theory

Cultural capital

Student reten-
tion/attrition,
Social and aca-
demic integra-
tion
Community cul-
tural wealth

Six provisions

Student attri-
tion, Community
cultural wealth,
Social and cul-
tural capital

Spirituality and
religion

Social capital,
cultural capital,
faith capital
Student reten-
tion theory

Student reten-
tion

Social capital,
Social back-
ground, time
management,
educational at-
tainment
Self-determina-
tion theory

Italy

USA

USA

USA

South Korea

USA

UK

USA

USA

USA

USA

USA

UK

USA

USA

The
Netherlands

Canada

USA

16
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Ties and interactions

Messages about poten-
tial to attend college;
Alternatives to college;
factors relating to suc-
cess

Family support (social
and economic)

Friends' material and
cultural resources

Parents students satis-
faction with majors

Cultural capital, cul-

tural congruity

Peer mentoring Integration

Factors
Peer mentoring

Perceived social sup-
port from parents

Low anxiety,
self- efficacy

Cultural capital

Church participation

Race, gender, class
and culture

Identity

Attrition and retention
scores, degree

Social activities

Achievement
motivation,
study & work
time, procrasti-
nation & self-es-

Personal networks, so-
cial support

teem
Social capital

Peer and instructor re-
latedness

Students' aca-
demic perfor-
mance

Persistence

GPA

Degree comple-
tion

Academic per-
formance
(GPA)
Academic per-
formance

Intention to
leave university

College com-
pletion
Retention

Academic per-
formance

Persistence

Academic per-
formance
(GPA)
Graduation

Students' return
to the sopho-
more year
Persistence

Study attain-
ment

Educational at-
tainment

Academic out-
comes
(Perceived
learning and
course grade)

Quantitative
(linear in means
model for social
interaction)
Qualitative

Quantitative
(Multiple re-
gression;
Growth Curve
Analysis)
Quantitative
(Logistic regres-
sion)
Quantitative
(Regression)

Quantitative
(Descriptive,
factor, and re-
gression)26
Quantitative (t-
test, Chi-square,
linear regres-
sion, ANOVA)

Qualitative
Qualitative

Quantitative
(Structural
equation ana-
lysis)
Qualitative
Analysis

Mixed method-
Quantitative
(ANOVA)
Qualitative

Quantitative
(Network ana-
lysis)
Qualitative

Quantitative
(Multi logistic
regression, step
wise linear re-
gression)

Quantitative
(Structural
equation mod-
eling)

Quantitative
(Confirmatory
Factor Analysis)
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51 Fischer (2007)

52 Fletcher and
Tienda
(2009)**

53 Garcia and
Tierney
(2011)**

54 Gasevic et al.
(2013)**

55 Gilardi and
Guglielmetti
(2011)

56 Gloria (1997)*

57 Gloria et al.
(2005)

58 Golden (2011)

59 Gofen (2009)**

60 Grier-Reed
et al. (2011)*

61 Green et al.
(2018)

62 Grier-Reed and
Wilson (2016)

63 Grills et al.
(2012)*

64 Guiffrida
(2004)*

65 Guiffrida
(2004)

66 Guiffrida
(2005)

67 Guiffrida and
Douthit
(2010)**

68 Guillory and
Wolverton
(2008)

3294 college stu-
dents

All students Approx.
6000 each cohort

40 undocumented
immigrant students
and 5 educators
505 Master students

228 Non-traditional
students including
who are 2 studying
and those who
dropped out

357 Chicana under-
graduates

99 Latino under-
graduates

13 first generation
Latinas

50 first generation
students

163 African
American Student
network (AFAM)
members

13 African American
students

32 AFAM partici-
pants and 193 other
Black students

42 psychology stu-
dents

84 African American
students

99 African
Americans

19 African American
students
Black students

30 Native American
students; 6 Faculty;
and 3 Presidents

Student integra-
tion; Input —
Process — Output
Model

Peer influences

Social capital

Social capital,
network posi-
tions
Interactionalist
theory, student
engagement

Social support

Theory of stu-
dent departure
and student in-
volvement
Family resili-
ence, social ca-
pital

Actor network
theory, theory of
Practice

Theory of stu-
dent involve-
ment, theory of
student depar-
ture

Theory of stu-
dent departure,
Family educa-
tion model

USA

USA

USA

Canada

Italy

USA

USA

USA

Israel

USA

USA

USA

USA

USA

USA

USA

USA

College adjustment

Number of high school
classmates in the same
college

Social support, educa-
tional experience

Social ties

Student-faculty inter-
action

Perceived quality of
university experience

University environ-
ment,

Perceived social sup-
port

University comfort,
social support, self-
beliefs

Mentoring

Factors that contribute
to the success of first-
generation students
Participation in AFAM
networks

Interactions with pro-
fessors, peers, institu-
tion and society
Differences in ego net-
works between parti-
cipants and non parti-
cipants

Residential learning
communities

Involvement in
African American stu-
dent organizations
Friends as assets or li-
abilities

Relationship with fa-
culty

Relationships with fa-
mily, faculty, friends,
peers in Black student
organizations
Perception of native
American students,
state epresentative, fa-
culty and university
presidents about per-
sistence factors and
barriers to degree
completion

Academic out-
comes (GPA)

GPA
Persistence

College success

Academic per-
formance

Persistence

Dropout

Academic non
persistence de-
cisions

Persistence and
success

College success

Retention and
graduation
rates

Non persistence

Success

Classroom per-
formance
(GPA) and re-
tention rate
GPAs

College leavers,
high and low
achievers

Academic suc-
cess

Academic
achievement
and persistence

Degree comple-
tion
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Quantitative
(OLS
Regression)

Quantitative
(Ordinary least
square regres-
sion)
Qualitative

Quantitative
(Regression)

Qualitative

Quantitative
(Correlation
and step-wise
regression)
Quantitative
(canonical cor-
relation, hier-
archical regres-
sion)

Mixed
(Quantitative-
Descriptive)

Qualitative

Quantitative

Qualitative

Quantitative
(Correlation
and Kruskal-
Wallis test of
independent
samples)
Quantitative
(Descriptive)

Qualitative

Qualitative

Qualitative

Literature re-
view

Qualitative
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69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

Hansen and
Mastekaasa
(2006)**
Harper (2006)

Harper (2015)

Hasan and
Bagde (2013)*
Heagney and
Benson (2017)*

Hausmann,
Feifei,
Schofield, and
Woods (2009)
Helland (2007)

Hernandez
et al. (2018)**

Herndon and
Hirt (2004)

Herndon &
Moore IIT
(2002)*
Hilts et al.
(2018)**

Holland
(2016)*

Holt and
Nielson (2019)

Ivan and
Duduciuc
(2011)**
Johnson (2013)

Johnson-Ahorlu
(2013)
Johnson-Bailey
et al. (2009)

Kraft (1991)

Lane (2016)

Lim, MacLeod,
Tkacik, and
Dika (2017)
Martin
(2009)**

Martin et al.
(2013)**

All students

32 African American

143 male African
American students
2122 engineering
students

11 matures students

254 African
American students
and 291 white stu-
dents

1281 Master
Economic students

484 college women
in STEM major

Black students
Females- 11

Males- 9

Family members- 18
African American
students

405 undergraduate
students

49 university stu-
dents

869 students

72 students

5 African American
students

19 African American
undergraduates

678 African
American students

43 Black student

50 African
American, Latino
and South East
Asian students

26 engineering stu-
dents mentors and
mentees

Elite students First
year outcome: 912
Final college out-
come: 795

4 Hispanic women

Cultural capital

Internalized ra-
cism
Stereotype
threat

Peer effects

Student integra-
tion model
Student involve-
ment

Cultural capital

Self-determina-
tion theory,
competence and
self-efficacy, re-
latedness, social
support

Social cognitive
theory, social
capital

IEO College im-
pact model,
Cultural and so-
cial capital

Critical race
theory

Weiner's attribu-
tional theory
Sense of be-
longing, science
identity, ethic of
care

Theory of situ-
ated learning

Social capital

Network theory

Norway

USA
USA
India

Australia

USA

Norway

USA

USA

USA

USA

USA

Romania

USA

USA

USA

USA

USA

USA

USA

USA
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Social class origin

Peer support
Race stereotype
Students' peers

Support

Sense of belonging

Social differences
Parents' education, in-
come, occupational
class

Participation in
PROGRESS- a men-
toring program

work effort
Examiners as-
sessment

Families

Social, emotional, and
financial support

STEM related-
ness,
Competence

Friends' and peers' va-
lues, peer and class-
mate contact

Religious and spiritual
beliefs

Learning communities

Centrality

Academic and social
experience; barriers

Stereotypes

Social experiences

Perception of aca-
demic experience
STEM enrichment pro-
gram

Peer mentoring

Peer, campus and fa-
mily network

Social capital

18

Motivation and

Academic per-
formance

Academic
achievement
Academic
achievement
Academic per-
formance
Access, partici-
pation, success
and retention in
higher educa-
tion
Persistence and
GPA

Academic
achievement

Persistence

College success

Academic suc-
cess

Final grade, in-
tent to leave

Academic
achievement

Academic per-
formance and
retention

Grades

College persis-
tence

Academic suc-
cess
Persistence

Academic suc-
cess
Retention and
degree attain-
ment

Academic
growth

Academic
achievement

Persistence

Quantitative
(Ordinal logistic
regression)
Qualitative

Qualitative

Quantitative
(Regression)
Qualitative

Quantitative
(Confirmatory
Factor Analysis)

Quantitative
(OLS)

Quantitative
(Structural
equation mod-
eling)
Qualitative

Literature re-
view

Quantitative (t-
test)

Qualitative

Quantitative
(ANOVA)

Quantitative
(Hierarchical
Regression)
Qualitative

Qualitative
Mixed methods
(Quantitative-t-
test)

Qualitative

Qualitative

Qualitative

Quantitative
(Ordinary least
squares)

Qualitative
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91 Mattanah et al.
(2010)*

92 Meeuwisse

et al. (2010)

93 Meeuwisse
et al. (2011)**

94 Meeuwisse
et al. (2014)**

95 Museus (2011)

96 Nelson

(2019)**

97 Ong et al.
(2006)**

98 Oseguera and
Rhee (2009)

929 O'Shea
(2016)**

100 Ovink and
Veazey (2011)*

101  Palmer,

Maramba, and
Dancy (2011)*

102  Palmer,
Maramba, and
Dancy (2011)

103  Palmer and
Maramba
(2015)**

104  Pearce and
Down (2011)**

105  Peralta et al.
(2013)*

106  Pérez II (2014)*

107 Pérez II &
Taylor (2016)

108  Poldin et al.
(2016)**

109 Reyes (2010)

110  Riegle-Crumb

(2010)**

88 first year stu-
dents

523 First year stu-
dents (145-ethnnic
minority and 378-
majority)

1656 university stu-
dents

342 ethnic minority
and 1314 ethnic
majority students

65 faculty, adminis-
trators, staff, and
students of color
43 rural and non-
rural college stu-
dents

123 Latino students

56,476 students

23 first generation
students

106 ethnic minority

6 students of color

19 minority students

34 South East Asian
American students

16 undergraduates
who enter college
through non-tradi-
tional entry route
17 Latino students

21 Latino male
achievers

10 Latino male un-
dergraduates

169 students (third
year students)

5 first generation
Latina college stu-
dents

3641 Hispanic and
non-Hispanic stu-
dents

Student reten-
tion, sense of
belonging

Family-study in-
terface

Family-study in-
terface

Campus cultural
framework

Community so-
cial capital

Positive adapta-
tion, resilience

Community cul-
tural wealth fra-
mework

Social and cul-
tural capital

Social capital

Relational peda-
gogy

Critical race
theory, commu-
nity cultural
wealth
Community cul-
tural wealth

Community
Cultural Wealth

Critical race
theory;
Community cul-
tural wealth
Social capital

USA

The
Netherlands

The
Netherlands

The
Netherlands

USA

USA

USA

USA

Australia

USA

USA

USA

USA

Australia

USA

USA

USA

Russia

USA

USA

19

Social support inter-
vention

Learning environment,
interactions with tea-
chers and peers and
sense of belonging
Family-study conflict,
family-study facilita-
tion

Effort

Differences in the fa-
mily study interface of
ethnic minority and
majority students
Institutional culture

Family and commu-
nity social capital of
rural students
Protective influence of
psychological and fa-
mily factors

Peer institutional
campus climate and
faculty perceived
campus climate

Participation in BUSP

Factors

Student involvement,
faculty interaction,
peer support, self-ac-
countability

Social capital

Relational pedagogy

Family, friend and
community support

Community cultural
wealth, academic and
social experiences
Factors

Quality of student's
personal network

Factors

Social capital (parents,
friendship, school
counselors), perfor-
mance, academic or-
ientation
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Academic
achievement
(GPA)

Study success

Academic per-
formance
(GPA)
Academic out-
comes

Student success
Education at-

tainment

College success

Persistence

Success

Retention and
success

Retention and

success

Access, adjust-
ment and suc-
cess

Success

College success

Achievement
Success
Academic

achievement

Success

Post-secondary
matriculation

Quantitative
(ANOVA, re-
gression)
Quantitative
(Structural
equation mod-
eling)
Quantitative
(structural
equation mod-
eling)
Quantitative
(structural
equation mod-
eling)
Qualitative

Qualitative
Quantitative
(MANOVA)
Quantitative
(Hierarchical
generalized
linear mod-
eling)
Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Quantitative
(Network
Regression
Model)
Qualitative

Quantitative
(Multinomial
logistic regres-
sion)
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111

112

113

114

115

116

117

118

119

120

121

122

123

124

125
126

127

128

129

130

131

132

Rodriguez et al.
(2017)**

Roksa and
Kinsley (2018)

Romaén and
Diaz (2008)

Rondini (2016)

Rubin and
Wright (2015)

Russel &
Atwater, (2005)

Samuelson and
Litzler (2016)

Solanki et al.
(2019)**

Stolle-
McAllistor et al.
(2011)**

Storlie et al.
(2014)*
Strom and
Savage (2014)

Strayhorn
(2008)

Strayhorn
(2010)**

Theodore et al.
(2017)**

Tinto (2012)
Thiele et al.
(2018)*

Thomas (2000)

Thomas
(2014)*

Tomas-Miquel
et al. (2016)**
Turner and
Juntune
(2018)*
vanRhijn et al.
(2016)**
Weber (2017)*

300 traditional first-
year students

728 first year low
income students

553 students

16 low income first
generation students
and 14 parents

376 first year un-
dergraduate stu-
dents

11 African American
undergraduate se-
niors

11 African American
and 20 Latino stu-
dents

907 first year
biology students
(388-EASE & 519
non-EASE)

159 (primarily)
Black students who
were either new,
currently partici-
pating of graduates
of Meyerhoff pro-
gram

Hispanic students

101 traditional stu-
dents

231 African
American men

171,936 African
American males and
140,222 Latino
males

626 Maori students

47 psychology stu-
dents

1200 students

260 students

CD students-78
NCD students-76

9 graduate students
from low socio-eco-
nomic status

270 mature students

11 mature women

Student depar-
ture

Learning ap-
proaches

Social integra-
tion

Community cul-
tural wealth

Academic and
social integra-
tion

Student depar-
ture

Student reten-
tion, challenge
and support

Social and cul-
tural capital

Student integra-
tion

Theory of
planned beha-
vior

Student net-
works

Family capital

Spain

USA

Spain

USA

Australia

USA

USA

USA

USA

USA

USA

USA

USA

New Zealand

Germany

USA

Philippines

Spain

USA

Canada

USA
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Pre-entry character-
istic, perceived social
support, university
adaptation

Family support

Self-esteem, others'
expectation, family
support

Redemption/failures
And parental aspira-
tion

Social class and
friendship

Factors

Aspects of community

cultural wealth

EASE learning com-
munity

Meyerhoff program

Factors

Perceived support

Supportive relation-
ship

Social and cultural ca-
pital (student back-
ground, academic pre-
paration)

Helpful and challen-
ging factors

Extraversion

Social networks, inte-
gration
Factors

Student networks

Home experiences

Challenges

Family support
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Gender, parents'
education, fa-
mily support

Learning ap-

proaches

Age differences

Centrality

Academic
achievement

Academic out-
come (grade,
credit accumu-
lation, persis-
tence)
Academic
achievement

Children's edu-
cation

Retention

Persistence

Persistence

First year GPA,
sense of be-
longing, aca-
demic integra-
tion

Success in
STEM

Success

Goal commit-
ment gradua-
tion

Success in col-
lege (grades)

Academic
achievement
(GPA)

Degree comple-
tion

Academic per-
formance
Persistence
College com-

pletion

Academic per-
formance
Academic suc-
cess

Success

Success

Quantitative
(Structural
Equation
Modeling)
Quantitative
(logistic regres-
sion)

Quantitative
(Structural
equation mod-
eling)
Qualitative

Quantitative
(mediation ana-
lysis)
Qualitative

Qualitative

Quantitative
(Ordinary Least
Square)

Qualitative

Qualitative

Quantitative
(hierarchical re-
gression)
Quantitative
(Descriptive,
Ordinary Least
Square,
Hierarchical
Linear regres-
sion)
Quantitative
(Hierarchical
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