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Abstract. On-line education has broadened access to college allowing the same
educational opportunities as students enrolled at a traditional campus. The
increase in on-line enrollment is over shadowed by course drop out and failure
rates which are higher than campus-based rates. With many underrepresented
students facing barriers to campus-based education, on-line courses hold great
appeal. However, the on-line environment has posed challenges due to the
limited availability of support services which can lead to frustration and sub-
sequent withdrawal from courses. The purpose of this paper is to explore
e-mentoring using the BreakThru e-mentoring model as a back drop. Three
aspects of the e-mentoring program will be examined: (1) factors associated with
how underrepresented students use social media tools, including virtual plat-
forms, while participating in an e-mentoring program; (2) factors contributing to
the development of mentee/mentor relationships; and (3) factors which affect a
mentee’s increased persistence in a STEM major.
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1 Introduction

On-line education has broadened access to higher education for many students
including non-traditional and underrepresented students allowing the same educational
opportunities as students enrolled full-time at a campus. The growth of on-line edu-
cation is reflected in recent data that shows greater enrollment rates than for
campus-based matriculation [1]. Underrepresented students have turned to on-line
coursework due to family obligations, work responsibilities, and travel/geographic
restrictions that make a commitment to campus-based education difficult [2]. Addi-
tionally, advances in technology offer students the ability to participate in higher
education while juggling personal and work demands. Unfortunately, the increase in
on-line enrollment is over shadowed by course drop out and failure rates which are
higher than campus-based rates [3]. With many underrepresented students facing
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barriers to traditional campus-based education, on-line courses hold great appeal.
However, the on-line environment has posed new challenges due to the limited
availability of support services which can lead to frustration and subsequent withdrawal
from courses [4]. The need for student engagement opportunities and collaboration
(mentoring) to positively influence on-line student retention is apparent [5]. As more
and more students use on-line learning, understanding the effectiveness of e-learning
supports is critical to retention and degree completion. Face-to-face mentoring has been
found to be effective for increasing student retention [6] and improving achievement
[7]. However, few studies have examined whether electronic mentoring (e-mentoring)
and the related platforms is an effective practice for supporting students’ persistence
with coursework.

Social networking is hugely popular among postsecondary students. The Joint
Information Systems Committee [8] reported postsecondary students regularly access
social networking sites. Many spend a great deal of time posting messages to social
media networks, chatting via internet messaging (IM), and communicating by text
messages, but our understanding of the strategies that effectively help them manage
these technologies in academic settings is limited. Since many students are already
using social media tools, it makes sense to reimagine how social networking can be
used to support students’ academic pursuits.

Consistent with the growing popularity of on-line learning, there is an increasing
interest in the potential of virtual worlds to create a learning environment that enables
social and experiential learning. Virtual worlds allow users to create avatars that can
interact with each other in a three-dimensional digital environment. One popular
example is Second Life created by Linden Labs in 2003. Virtual spaces provide
opportunities for users to form a community that promotes social and collaborative
learning [9]. The belief that Second Life can offer a virtual e-mentoring experience that
simulates face-to-face mentoring is compelling in light of postsecondary students’ time
and geographic limitations, yet little attention has been given to this potential student
support resource.

The Georgia STEM Accessibility Alliance (BreakThru), an e-mentoring project
funded by the National Science Foundation, explores factors influencing science,
technology, engineering, and math (STEM) participation of underrepresented college
students with disabilities. BreakThru provides social media and virtual tools so students
can connect with mentors whose expertise is in a STEM field. BreakThru investigated
students’ use of social media tools and Second Life for developing mentoring rela-
tionships and identifying the supports critical for them to persist in STEM majors.

Identifying successful practices to support retention and enhance the persistence of
underrepresented postsecondary students in on-line courses is a critical need. A grow-
ing literature base is available describing the effectiveness of e-mentoring practices in
educational, business, human resources, and social environments [10]. A limited
amount of this research has focused on enhancing educational success of underrepre-
sented students [11]. The purpose of this paper is to explore e-mentoring using the
BreakThru e-mentoring model as a back drop. Three aspects of the e-mentoring pro-
gram will be examined: (1) factors associated with how underrepresented students use
social media tools, including virtual platforms, while participating in an e-mentoring
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program; (2) factors contributing to the development of mentee/mentor relationships;
and (3) factors which affect a mentee’s increased persistence in a STEM major.

1.1 Social Media Tools and E-mentoring

E-mentoring as compared to face-to-face (FtF) mentoring can occur across asynchro-
nous time and place, providing benefits not found with FtF programs. The use of
e-mentoring allows for more access to mentors representing a variety of disciplines and
locations. The type of communication platforms (e.g., Second Life, email, Facebook,
Twitter, Skype, texting, mobile phone) most effective during e-mentoring has not been
fully explored in the literature.

1.2 Mentoring

The literature suggests that mentoring programs provide students increased discipline
knowledge, higher achievement, greater self-efficacy [11], increased aspirations,
stronger program engagement [12], and a reduction of negative learning behaviors [13].
E-mentoring specific to underrepresented students using virtual/social media tools (i.e.,
Second Life, text, e-mail) remains largely unstudied.

1.3 Persistence in STEM

The importance of better understanding the multiple dimensions surrounding persis-
tence is critical for improving educational and employment outcomes for college stu-
dents. Persistence is a continuous learning process that influences the educational and
career goal aspirations of an individual [14]. Level of persistence is highly correlated
with adult learners’ academic performance [15]. Many adults with disabilities are less
motivated to engage in academic tasks as a result of their difficulties with the demands
of academic learning and social stereotyping. It is important that researchers have a
better idea of the factors influencing e-mentoring to provide effective resources to
underrepresented adults in postsecondary settings that will affect their motivation to
persist.

2 BreakThru E-mentoring Review

This review used survey data from participants enrolled in the Georgia STEM
Accessibility Alliance project. The e-mentoring component of the project is referred to
as BreakThru. BreakThru is an innovative and inclusive learning world that combines
elements of social networking and virtual communities for adolescents and adults with
disabilities interested in pursuing STEM careers. BreakThru integrates e-mentoring,
virtual training, social networking, and personalized virtual learning communities. One
of BreakThru’s distinctive features is the use of virtual islands to support or implement
e-mentoring activities. The BreakThru e-Mentoring Islands are located in the world of
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Second Life (SL); it is a core resource for BreakThru activities. The BreakThru
participants engage in a virtual world using avatars to access e-mentoring, social
networking, academic support, transition assistance, and research. BreakThru mentors,
and students are able to virtually access an inclusive learning environment using a
variety of social networking tools (Twitter, Facebook, Skype, text, e-mail, Second
Life).

BreakThru mentors are recruited from postsecondary faculty/staff, graduate stu-
dents, business leaders, and project staff. All have expertise in a STEM field and have
previous experience as a mentor or a mentee. The BreakThru staff matches mentors to
students based on a set of criteria: STEM interest; experiences of mentor with diverse
learning styles (disability consideration); expertise of mentor in STEM academic
coursework; mentor preference for secondary or postsecondary.

2.1 Participants

This study centered on post-secondary students participating in the BreakThru
e-mentoring program during 2011-2014. The criteria for mentee selection requires that
a student be enrolled in one of the project schools, have a disability, and demonstrate an
interest in pursuing a STEM major.

2.2 Survey Instruments

All mentees were administered the BreakThru Persistence Survey. This survey
addressed five persistence constructs identified in the literature as critical for the intent
to persist in STEM majors and careers [16]. The constructs included: intent to persist;
self-determination; self-advocacy; science affect; and math affect. In addition, all
mentees filled out the BreakThru Mentee Semester Survey, an on-line five point Likert
scale instrument. The purpose of this survey was to evaluate the mentees’ interactions
with the e-mentoring experience across the following; satisfaction; support seeking;
personal responsibility; communication; and engagement. All the mentors were
required to complete the BreakThru Mentor Monthly Survey. Data collected through
the survey included the number of sessions, the communication mediums, and the
length of mentoring sessions.

3 BreakThru Findings

3.1 Associated Factors with How Postsecondary Students Use Social
Media Tools During E-mentoring

The BreakThru e-mentoring sessions were provided through either digital voice
communication platforms (e.g., Second Life voice, smart phone, video calls) or
text-based communication platforms (e.g., emails, social media posts, Second Life chat
posts, text message conversation threads). Text-based mentoring is a progressive
written communication interchange addressing a relevant mentoring subject.
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The mentoring pairs often used email, chat posts, and text messaging as it is conve-
niently accessed via smart phone and/or computer and is very user friendly to imple-
ment. Table 1 shows the media tools used for mentoring sessions.

As seen in Table 1, participants integrated a variety of social media platforms into
their e-mentoring sessions. The selection of a communication platform for e-mentoring
was a decision made by each mentoring pair, and the platform often changed
depending on personal preference, availability, ease of use, and convenience (Break-
Thru Mentee Semester Survey and the BreakThru Mentor Monthly Survey). The
BreakThru Mentor Monthly Surveys indicated participants most frequently used
text-based (email, chat, etc.) e-mentoring tools that were effective across both social
and academic activities. It appears that one of the main reasons for using text-based
tools was the practicality, user friendliness, and availability of the platforms. Email and
chat platforms offered instant access to the participants and their monthly surveys
revealed that mentors and mentees spoke regularly though these mediums.

3.2 Associated Factors that Affect Development of Mentor/Mentee
Relationship

The mentoring roles described by the participants appear complex and multifaceted,
contributing to a dynamic rather than static mentoring model. The participants were
clear that the presence of a mentor greatly impacted their personal and academic lives.
Survey comments reflect different aspects of e-mentoring such as developing better
study skills, living successfully with a disability, and continuing to persist in their
major. However, most mention the importance of having a close mentoring relationship
while enrolled in their major. This was corroborated by the mentees feedback on the
Mentee Survey. Table 2 illustrates the participants’ perceptions of the mentoring
relationship.

As seen in Table 2, mentees perceive the mentors served in the capacities identified
as important to their academic and/or developmental needs. Whether it was support
within or to continue in STEM courses or to teach study skills and resourcing, the
mentors were able to assist their mentees with advice that served their academic and
personal mentees needs.

Table 1. Number of E-mentoring sessions by medium. data analyzed from the monthly mentor
surveys 2012-2014.

Digital voice tools Text-based tools
Second life Skype Phone Facebook Texting Email

2012-2013 35 36 122 25 131 229
2013-2014 24 5 64 44 87 142
Total 59 41 186 69 218 371
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3.3 Factors that Increase a Mentee’s Persistence in STEM

The five persistence constructs we explored included: intent to persist;
self-determination; self-advocacy; science affect; and math affect. Figure 1 shows the
significant persistence factors and the students’ intentions to persist in STEM.

As shown in Fig. 1, e-mentoring lead to gains in self-advocacy and
self-determination which influenced the mentees intention to persist in a STEM major.
According to survey results, the participants feel more capable of determining their
own strengths and weaknesses and report an increase in their ability to self-advocate.
Findings from the Mentee Survey mirror the persistence data and indicate that
e-mentoring has significantly increased decision making and problem solving skills.
Moving towards advocacy is one way that these students are persisting in their studies.
According to the survey data, the participants are persistent and consistent in their
pursuit of their specific majors.

Table 2. Support seeking items 2012-2014. 1n represents the number of survey responses
received for a given item; n does not represent unique individuals. 2 Scale: 1, strongly disagree to
5, strongly agree. 3An independent samples t-test was conducted to determine if there was a
statistically significant difference between mentees’ and mentors’ average construct rating.
**p < .001, * p < .01.

Construct item n1 Mean2 t-test3

My mentoring experience has increased my
confidence that I can be successful in STEM
courses.

Mentees 98 4.24 P = 0.002*

The mentee seems to have more confidence in
his/her ability to be successful in STEM
courses than when we first began working
together.

Mentors 114 3.89

I am more interested in STEM classes because
of my mentoring experience.

Mentees 98 4.0 P = 0.006*

Over the time we have worked together, my
mentee has become more interested in
STEM classes.

Mentors 114 3.89

Through mentoring, I have been able to get the
information and resources I need (such as
how to find resources I need, developing
study skills, etc.).

Mentees 98 4.37 p < 0.001**

I have been able to help my mentee get the
information and resources he/she needs.

Mentors 114 3.97

My mentoring experience has encouraged me
to push beyond what is comfortable or easy
for me.

Mentees 98 4.20 P = 0.001*

The mentoring experience has enabled the
mentee to push beyond what is comfortable
or easy.

Mentors 114 3.79
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4 Discussion

In exploring the research on e-mentoring as a support for college students enrolled in
on-line courses, we reviewed the findings from the BreakThru e-mentoring project.
Although BreakThru did not single out on-line students, it did examine e-mentoring
with underrepresented college students and the factors associated with educational
persistence. Historically, several factions of this population have been under-served by
policy-makers, service providers, researchers, and agencies. These groups include, but
are not limited to, individuals with disabilities, non-traditional age adults (i.e., > 30),
females, and ethnic/racial minorities [14]. Historically underrepresented students, often
delay postsecondary enrollment one or two years past high school graduation, enroll
part time, and remain fully employed [17]. It is critical for professionals to identify
effective practices, such as e-mentoring, for enhancing the persistence of underrepre-
sented populations of students in majors.

The communication platforms that we were most interested in exploring focused on
a variety of digital voice and text tools effective during e-mentoring activities. Our
findings suggest that a variety of social media tools should be utilized during
e-mentoring. However, a missing resource for many underrepresented college students
is the availability of e-mentoring relationships. In this review, the e-mentoring rela-
tionship provided the opportunities to learn additional virtual communication tools,
practice with academic and social strategies, and develop supports (trust) essential to
long-term success in careers. It is also critical to note that the technology challenges
faced by participants in using BreakThru’s virtual e-mentoring island, served to build
the e-mentoring relationship as the pair worked to overcome the technology learning
curve.

The five STEM persistence constructs (i.e., intent; self-determination;
self-advocacy; and anxiety) investigated in BreakThru require further exploration
with underrepresented college students. The participants reported the greatest
pre-to-post gains on the self-advocacy and self-determination constructs, indicating the
e-mentoring experience did influence their growth as a student. There is a significant
amount of research documenting that promoting self-determination and self-advocacy
has positive postsecondary school and career benefits for students with disabilities [18].

Fig. 1. Mean responses to persistence constructs on the Student Pre/Post Survey
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The implications of our findings for underrepresented populations of college students is
important, as many of these individuals are not persisting in courses and majors [19].
Further exploration of factors influencing persistence for underrepresented populations
is a critical need across many different types of postsecondary institutions.

The findings from this study provide support for further investigation of the
effectiveness of e-mentoring for enhancing the persistence of underrepresented college
students, particularly in on-line academic settings. While the convenience benefits of
on-line learning is appealing, the format may expose different barriers (i.e. learning
curve for technology platforms). As on-line learning is required of all postsecondary
students, support for such virtual environments requires on-going change and modi-
fication to allow for universally designed platforms. While greater exploration of
e-mentoring for students in on-line classes is needed, results from the BreakThru study
indicate that underrepresented populations of college students receiving STEM
e-mentoring opportunities have a greater change for successful academic outcomes.
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