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ABSTRACT

Student attrition from STEM disciplines presents one of the most pressing issues in higher
education nationwide. This study examines STEM students’ college experiences at a major
research university and uncovers their perspectives on the effectiveness of existing institutional
support systems with particular focus on the role of academic advising in student retention. Our
research reveals that students from one STEM major identified academic advising as
problematic, serving as one of the major push factors contributing to them leaving their major.
Additionally, we explore the differences between philosophies and practices of this major’s
student affairs office with that of a second, more positively viewed STEM major. This research
emphasizes the responsibility of counselors in student academic success and the importance of
care in their work, particularly with academically vulnerable students. The findings suggest a
need for STEM departments to reassess academic advising services while creating more
inclusive and supportive learning environments. Another important suggestion includes
developing assessments to regularly capture students’ satisfaction with advising services.
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Introduction

Reducing attrition in Science, Technology, Engineering, and Mathematics (STEM)
disciplines has become a central issue for U.S. higher education institutions. Only 40% of the
students who enter a STEM undergraduate program earn a STEM degree (Seymour & Hunter,
2019). Furthermore, those who leave STEM majors are disproportionately from minoritized
backgrounds, which contributes to the lack of diversity in STEM industry and research fields. At
the study campus, for example, the highest enrollment STEM major loses over 40% of its
incoming class within their first two years of college with this figure being 50% higher for
minoritized students. Previous studies have demonstrated that students leave STEM majors for a
number of reasons, ranging from losing interest in the discipline and having negative experiences
within the major to lacking a sense of belonging in the given department or institution
(Emekalam, 2019; Seymour & Hunter, 2019).

Higher education institutions consistently emphasize the importance of increasing student
retention and promoting student academic success, especially in their first year of college;
however, these goals are rarely prioritized or are being only partially addressed, particularly at
research-intensive universities (Anderson et al., 2011; Cadez, Dimovski & Groft, 2015; Milem,
Berger & Dey, 2015). Tinto (1999), points out that institutions frequently solve such issues
through adopting an “add a course” policy, where a freshman seminar or a mentoring program is
added as a band-aid solution for the retention problem rather than addressing it as a more
complex issue. To substantially improve students’ learning experiences, it is important to
acknowledge that one of the main goals of a university is not only to teach students content and
skills, but also to create a supportive learning environment that enables students to be successful

(Barr & Tagg, 1995; Tinto, 1999).
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This view highlights the significance of creating an inclusive learning environment
constructed by multiple stakeholders. This includes not only faculty, but also others involved in
the educational process, such as counselors, teaching assistants, and other academic personnel
assisting students throughout their educational experiences. Through this lens, universities can be
compared to complex machines containing multiple intertwining parts that play a crucial role in
supporting students. Together, all the individuals involved in the educational process have the
capacity to change the very nature of the learning environments to more effectively promote
student success and retention.

In this study, we examine STEM student success in a large public research university
setting through the ethic of care theoretical framework, which argues that care should be at the
heart of every education system and caring educators are essential for student academic success.
The goal of this work is to better understand how certain aspects of the college experience help
shape STEM students’ decisions to stay or leave their major and to uncover their perspectives
regarding the effectiveness of existing support systems. This study looks at two STEM programs:
a traditional STEM discipline (e.g. Physics, Life Sciences), which we refer to as Major 1 and a
non-traditional STEM discipline (e.g. Economics, Engineering, Public Health), which we refer to
as Major 2. Note that Major 2 falls under the National Science Foundation’s broader definition of
STEM (NSF, n.d.). For Major 1 students, including both students who remained in and those
who left the major we uncovered a surprisingly negative attitude towards academic counselors,
which contrasts with the perceptions of counselors from Major 2, a related but independent

program, which Major 1 students often switch to.



Rozhenkova, Sato & Buswell

The research questions that guided this work included:

1. In the case of one public research university, what are STEM students’ experiences and
perceptions of the learning environment and support services and how do these
perceptions differ for current and former (those who transferred out of the major)
students?

2. How does academic advising between the two selected major programs influence student
attrition and retention?

3. How do the philosophies and practices of these student affairs offices compare and

contrast to each other and the student perspectives?

Review of Literature

Research shows that a significant number of college students leave STEM majors, which
is also a disproportionately common outcome for minoritized students (Eagan et al. 2011;
Bettinger 2010). This trend presents one of the major obstacles for achieving a number of
national goals, including reaching sufficiency in the STEM graduate population (Chen &
Soldner, 2013), and graduating enough STEM majors for many projected STEM jobs in the
future (Olson & Riordan, 2012). Reasons that contribute to students leaving their selected STEM
majors include: lack of interest in a STEM discipline or developed interest in a non-STEM field,
poor teaching, heavy course loads, insufficient high-school preparation, inadequate academic
advising, and career choice limitations (Seymour & Hewitt, 1997). Poor academic performance
in STEM courses compounded by the fast-paced learning environment have been identified as
major push factors; however, contextual factors, such as unwelcoming institutional environments

and unsupportive departmental cultures have also been recognized as influential (Emekalam,
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2019; Seymour & Hunter, 2019). The importance of identifying such factors and finding ways to
adequately address them is a critical step in reducing STEM attrition.

Providing support for students is especially crucial in their first year of college, since
during this time they are expected to form a foundation for their future academic success (Tinto,
1999). When talking about retention factors, it is important to shift the focus from students’
attributes and supposed deficiencies to the institutional conditions that may affect their attrition.
Tinto (1999) identifies four conditions that are important for student retention: learning,
involvement, support, and information/advice. First, students need to see the value of their
learning and education: the more value they see, the more likely they are to stay in their major or
institution. Second, students need to not only receive education, but also consider themselves as
valued members of the institution. Students frequently experience education in isolation,
especially during the transition from high school to college. At this time, the social relationships
and the ties with the new institution are still weak and the likelihood of attrition is higher.
Therefore, fostering inclusive environments and cultivating a sense of belonging should be
among the primary tasks for educators. Previous studies show that one means to accomplish that
is by engaging STEM undergraduate students in research to establish a more meaningful
relationship with faculty, improve problem-solving and technical skills, and clarify career goals
(Carter, 2002; Hurtado et al., 2008).

Student support is another important factor contributing to student retention. Multiple
studies have demonstrated that supportive educational environments positively influence student
persistence and retention in STEM disciplines (Cole & Espinoza, 2008; Fries-Britt, Younger, &
Hall, 2010; Hurtado et al., 2007). Tinto (1999) emphasizes that academic and social forms of

support that are tailored to students’ learning experiences and are contextualized to their lives
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become increasingly more effective. Academic support can include supplemental courses,
tutoring, study groups and various support programs that are of particular value to students who
appear to be insufficiently prepared for the rigors of college. Social support can be provided in
the form of mentoring, counseling and engaging in student organizations, which is useful for all
students who are navigating the new learning environment, and especially for those who might
find themselves in a setting where they are a distinct minority (Tinto, 1999).

Another condition that is closely related to promoting retention is information and advice.
Students thrive and persist when the expectations for success in college are consistent and the
roadmap to degree completion is clear (Tinto, 1999). This is particularly relevant to the domain
of academic advising. Many studies have previously emphasized the importance of advising for
ensuring students’ positive college experiences and improving retention. King and Kerr (2005),
for example, note that advising is a key factor in helping students to achieve their educational
goals and increase their sense of belonging. According to Noel-Levitz (2011), students’
dissatisfaction with advising negatively influences their ability to integrate into campus life and
develop effective mentoring relationships and a sense of belonging within their institution. Other
studies further demonstrate that students who build effective relationships with academic
advisors have more successful college experiences and feel better about their institution as a
whole (Nadler & Nadler, 1999). With the importance of academic advising being widely
recognized, good advising remains “one of the most underestimated characteristics of a
successful college experience” (Light, 2001, p.81). A large-scale study that included 87 public
colleges and universities revealed that students rate advising as one of the highest priorities
among other campus-related features (Noel-Levitz, 2011) while national surveys discovered that

advising is one of the aspects rated lowest in student satisfaction (Allen & Smith, 2008). While
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the literature has previously noted the importance of academic advising, there is scarce research
on student satisfaction with advising and the role that it plays in students’ decisions to switch to
other majors, specifically within STEM disciplines. This study aims to take a closer look at

students’ perceptions of academic advising and to contribute to closing this gap in the literature.

Theoretical Framework

This research was guided by the ethic of care theory, an innately feminist framework,
which highlights the differences between the traditional male dominated view of rules and
abstract thinking, and the more feminine approach that emphasizes the value of relationships,
connections and interdependence in decision-making (Owens & Ennis, 2005). Building on this
theory, Nel Noddings, an educational researcher and philosopher, laid the foundation for use of
this framework in the context of education (Noddings, 1984). According to Noddings, care
should be fundamental in any educational system and caring relationships should be instrumental
in supporting student achievement (Noddings, 1984).

Gordon, Benner, and Noddings (1992, p. xiii) define caring as a “set of relational
practices that foster mutual recognition and realization, growth, development, protection,
empowerment, human community, culture, and possibility.” In the ethic of care framework,
educators, who are here defined as individuals involved in students’ learning process, view
themselves as responsible for empowering students. According to Noddings (1984), a caring
relationship requires that the ‘caregiver’ (e.g. a teacher, an administrator) understands the ‘cared-
for’ (a student) from their perspective. Educators should approach student needs from the
perspective of I must do something rather than something must be done approach. This is in

contrast to the common practice, particularly in STEM fields, of removing personal
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responsibility on the part of the instructor while blaming other factors negatively affecting
student academic performance, (e.g. poor high school preparation) (Ferrare & Miller, 2020).

Although, as Noddings (1992) explains, care evolves from natural sympathy that human
beings innately feel towards each other, the following characteristics of both the ‘one caring’
educator and the ‘cared for’ students need to be present in order to establish the ethic of care
relationship: engrossment in students (focusing on students’ needs, being sympathetic to
students’ circumstances), a commitment to students (practicing inclusion of students’ ideas and
acknowledging their experiences), and a motivational shift from a focus on the educator self to a
focus on the student other (Owens & Ennis, 2005). Throughout a caring relationship, the
caregiver minimizes their needs in order to advance the needs of a student. The relationship
between the ‘one caring’ and ‘cared for’ should be reciprocal and, therefore, students, in their
turn, must be receptive and responsive to the educators’ efforts. Students are most receptive
when they feel included and when they know that their opinions and experiences are both valued
and accepted. A ‘caring’ educator should view students’ worlds through two sets of eyes — those
of students and their own. Scholars refer to this process as ‘inclusion’, which occurs when an
educator assumes a dual perspective and tries to combine both their own view and that of a
‘cared for’ student (Owens & Ennis, 2005).

Educators who employ the ethic of care model recognize that some students have been
historically underserved by the educational system; therefore, they aim to equip students with
academic and social skills that are necessary to succeed in college (Lane, 2016). The ethic of
care can be exercised through such activities as: modeling, dialogue, practice, and confirmation
(Owens & Ennis, 2005). With modeling, educators can demonstrate how to care through their

own relations with students. Dialogue implies talking, listening, and responding with the goal of
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a common search for understanding, empathy, and appreciation; thus, allowing both sides of the
dialogue to arrive together at sound decisions. Practice provides opportunities for students to
develop certain ways of thinking or viewing the world to enhance their capacity to care. Finally,
educators use confirmation to establish trust with students, as well as to encourage the best in
them (Buber, 1965). Through developing a trustful relationship, educators learn more about their
students in order to recognize their potential and aspirations. Noddings (1992) believes that even
in the most difficult circumstances, a ‘one caring’ educator is capable of visualizing students’

potential and helping them achieve their goals while becoming more successful.

Methods

To answer our research questions, we used the case study methodology. Using a case of
one large public research university, we explored STEM students’ support structures within their
majors and students’ perceptions of academic advising services. Case study research is a form of
qualitative inquiry that is most appropriate for a comprehensive examination of a complex issue
(phenomenon, organization, group of individuals, etc.) in its context (Creswell, 2014; Merriam,
2009; Yin, 2009). Case study research is most frequently utilized to answer ~ow and why
questions while providing insightful descriptions and explanations, which makes it ideal for
answering our descriptive and explanatory research questions.

The site for this case study was selected for the following reasons: it is a research-
intensive university, classified as an R1 according to the Carnegie Classification of Institutions
of Higher Education, which are known for cultures that prioritize research over teaching
excellence (Alpay & Verschoor, 2014; Cadez, Dimovski & Groff, 2018). The site is unique in

that it is also a minority-serving institution and a home to a significant number of traditionally
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minoritized students, a subpopulation of STEM majors who are more likely to leave STEM
fields (Olson & Riordan, 2012). While this institution has a reputation for fostering academic
success, with a six-year graduation rate of nearly 85%, there are also significant departures from
STEM programs with less than 50% of students who enter the university with a desire to pursue
a STEM degree completing that degree. This highlights that while there is a perception of
success within the institution, there are also likely similar issues that are plaguing other STEM
programs across the nation that we aim to investigate through this work.

To answer our research questions, focus groups with students and individual interviews
with academic counselors were conducted. Focus groups allowed us to explore a wide range of
students’ experiences in their major(s). We used a purposeful sampling strategy to recruit
participants for six focus groups. Upper division current and former (those who had transferred
out of Major 1) students were interviewed in order to get an in-depth understanding of their
learning experiences and perspectives on their interactions with academic counselors. A total of
28 students participated in the focus groups. Students were recruited from large enrollment
STEM courses as well as from non-STEM courses offered by the programs to which students
switch more frequently. Focus group sessions lasted about 60 minutes and took place on campus
in a building that does not house any of the studied programs. Participation was voluntary and
participants received gift cards for their time. Students were assigned to focus groups based on
whether they left or remained in Major 1. The semi-structured interview protocol included a
number of questions about students’ expectations of the initially chosen major, their learning
experiences within the major(s), as well as their opinions about student support services.
Additionally, those who switched to a different major, the majority of whom switched to Major

2, were asked about the main reasons for doing so and their transition to a new program.
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Based on the data from the focus groups, we then interviewed four academic counselors,
two from Major 1 and two from Major 2, in order to get their perspectives on the existing student
support structures. Participation was voluntary and interviewees received gift cards for their
time. The interview and focus group data were audio recorded, transcribed verbatim by a
professional transcription service and checked for accuracy by the research team. The data was
then organized and coded using Atlas.ti software. The coding process included creating initial
codes (with some codes derived from patterns in the data and others - from theory and previous
literature), revising and combining codes, searching for patterns across interviews, and
identifying recurring themes and their relations to one another. The codebook underwent
multiple rounds of revisions before being applied to all of the transcripts. Furthermore, codes
were organized into categories that were, consequently, arranged into recurring themes.
Throughout the coding process, analytic memos were also generated documenting emerging

themes and ideas, which were later incorporated into the analysis.

Results
The results are presented in two sections: the first section presents findings from the
student focus groups and the second section - findings from the interviews with counselors.
Student Focus Groups
Themes that emerged from the focus groups with both former and current Major 1
students include the following: (A) the high level of dissatisfaction with academic advising
services within Major 1, (B) the importance of care and compassion for students, and (C) the

students’ positive and negative perceptions of peer academic advisors.
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High Level of Dissatisfaction with Academic Advising Services within Major 1
One of the most prominent findings from the student focus groups was that the majority
of participants were highly unsatisfied with the academic advising services within Major 1. The
student affairs office, where counselors are housed, appears to be one of the first points of
contact for struggling students. A common experience for these students was that rather than
exploring ways to improve their current situation, counselors would immediately suggest
switching to another major, frequently a non-STEM major. Next is how one of the participants
described several interactions with counselors after failing a final exam in one of their
introductory major courses:
I would go in so many times to speak to the counselors and they were just so mean to me.
They would turn me down and then be like, “Oh, look at your social science grades. You
got an A and a B. Why don’t you go to social science?”” I am not here for you to tell me
to switch my major. I am here for you to help me stay in the major! ... and at the end of
the day, what did I do? I got out of my major.
An important takeaway from the above quote echoed by other focus group participants is that the
student did not visit a counselor intending to switch to another major; however, they were
encouraged to do so. In this case, academic advising became a push factor for a STEM student
who was struggling academically. Another participant’s experience aligned with this finding:
So instead, [the academic counselor] spent 15 minutes telling me other options I have
instead of continuing to stay in my major. And she told me to switch to an English
major, which I’ve never had an interest in.
Interestingly, the suggestion to switch majors also came up in conversations with current students,

even those who were academically thriving. According to those students, the question of
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switching was raised even during routine appointments; for example, while they tried to obtain a
signature for an unrelated form. Below is a situation described by a higher performing student
who met with a Major 1 counselor:
Not to be rude, but I think the counselors don’t make it very belonging. They don’t want
you to be in the major. I went in to get my study abroad form signed, right? She looks at
my GPA. It’s a double major cumulative GPA. And she’s like, “Oh, you should consider
dropping [Major 1].” I was like, “Why, my [Major 1] GPA is 3.8, my double major is a
little lower.” And she’s like, “No, you should drop it.” I’'m like, “I am here to do study
abroad for the summer and just get my form signed.” She’s like, “No, I just want to give
you advice.” I’'m like, “I don’t need this advice.”... This happens to all my friends. They
walk in to get advice about something else, and they're always told to drop the major.
It appears that once a counselor sees lower grades or GPA, they immediately suggest switching
to another major, which makes these interactions frustrating for students and leaves them feeling
unwelcome. Furthermore, when asked about their opinions as to why counselors were frequently
suggesting switching majors, students said that it was likely due to Major 1’s high enrollment
and a corresponding desire to weed out weaker students as early as possible. Excluding weaker
students leaves the remaining population with a higher GPA with improved time to degree,
which “makes the school shine”. Encouraging low performing students to leave the major may
come with a price though — with participants referring to counseling appointments as
“frustrating”, “discouraging” and “condescending”, students frequently choose not to seek advice
from counselors. One study participant noted that interacting with Major 1 counselors might be

especially damaging for a student who is considering switching majors:
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If you have one thought, one doubt... like I'm sure we've all had one thought of “Oh, am |
even in the right major?” I always give them advice, like, "Don't go to the counselors,
because they're going to make you want to drop this major, and you are probably smart
enough to be here. If you made it to [this campus], you're probably smart enough to be in
this major. It's just that counselors are not there to support you. They're there to literally
just break you down and make you leave."

When conducting focus groups, we anticipated that the current Major 1 students would
have more positive views on the support services. To our surprise, while their overall outlook on
their learning experiences was quite positive, their opinions about academic counseling were
frequently negative, and, sometimes, even emotionally colored. For example, when answering a
question about the counselors, one student became heated and responded: “I get so mad every
time someone talks about them [counselors]... I always hear about it. It's just like, my blood is
boiling right now!”

It is important to mention that we are presenting individual experiences from students
who self-selected to participate in the focus groups and these opinions may not necessarily
reflect the views of all the students in the major. However, both students who left the major and
those who remained expressed similar opinions. The consistent negative descriptions of advising
indicates that regardless of their academic performance, all participants struggled with similar

issues related to their counselors.

Importance of Care and Compassion for Students

Most participants emphasized the importance of feeling that they are being cared for and

valued in their major. For many, the lack of care and empathy turned out to be a decisive factor
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in switching majors. When talking about the Major 1 student affairs office, students compared
their experiences to being on a conveyor belt, where every student is treated the same regardless
of their circumstances. The study participants consistently stressed the need for counselors to be
more caring, empathetic and more invested in their academic success. One student lamented:
It was after a year and a quarter, I went through academic advising. She was very
condescending, where it was to the point where I said, “I don’t really know what I want
to do with my degree”. And they were like, “Well, you don’t have good grades. You are
barely passing, so I don’t know if this is for you. You can still do it, but you’re probably
not going to succeed.” And for me it was like, “If you don’t care, why should I be here?”
This quote highlights the importance of care and empathy for students in their decisions to
switch out of the chosen majors. In addition, the study participants mentioned that it was not only
what the counselors were saying but also #ow they were saying it. Another student commented:
They are supposed to help you thrive and they don’t. You go in there, and they tell you
that you are not good enough, that you are not going to make it. I wish counselors and
faculty were a little more empathetic and had a passion for helping students. I feel like
not having support from them was a huge point for me and why I ended up switching.
An excerpt from a focus group with the current students adds to the point of students’
expectations and need for additional support from the major:
Interviewee I: But the one thing that you really expect is that you can get support from
your department, from your counselors, but really here, especially for [Major 1], it's so
hard to get any support from them.

Interviewee 2: The opposite of support. What's the opposite of support? That's what

you get from the major.
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As we intentionally recruited students who had switched majors to participate in our focus
groups, some participants were able to compare their experiences seeking advice from both the
Major 1 and the Major 2 student affairs offices. Based on these conversations, it appears that
Major 2 counselors were much more welcoming and exhibited increased care from the start:
So I go to see that [Major 2] counselor, and it was just a walk-in appointment. But they
take me in immediately, and then I asked if I could make a plan for the future, and the
counselor told me that she could absolutely do that, she gave me alternative options. I
asked her if this major would be good for what I am looking for in a career, and she told
me yes, that I could work with them, and that I could ask for any advice I’ll need in the
future. And she gave me her phone number at the end to call her if [ had any questions
and I think that’s when I decided that I’'m switching [to Major 2] the second I can.
An important distinction with this conversation relative to the previously presented Major 1
counselor conversations is the way the counselor approached this dialogue and dealt with the
student’s concerns. This difference in approaches helped the student to finalize their decision to
switch out of Major 1 and transition to Major 2. Another student provided an example,
comparing their experiences within Major 1 to those from their peers in other STEM majors:
I think what I also have seen is that it's only counselors in our major, because my
roommate is in [another traditional STEM Major] right now, he's been on academic
probation for so many quarters, but every time he goes into his counselors’ office, they
try to work with him to keep him in the major. They've even gotten the Dean to be
involved. Whereas I feel like if [ came in with “oh, I have academic probation”, they'd

literally just say, "I don't think you're cut out for this. You should leave."
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These two stories highlight the personalized nature of these more exemplary experiences, one in
which the counselor provided their phone number to the student in case of additional questions
and the other in which the Dean of the program participated to ensure that the student was able to
remain in the major.

Participants also noted that they would understand reasonable arguments for unsolicited
advice from counselors; if these arguments were made while exercising care and compassion.
Below is an excerpt from a conversation about students’ suggestions for improvement of the
existing Major 1 student affairs office:

Interviewee I: 1 would like to see a proper attitude when counselors are dealing with

students. They also treat us like we're inferior.

Interviewee 2: They don't have compassion.

Interviewee 3: We're adults.

Interviewee I: So maybe more empathetic ...

Interviewee 4: They need to treat us like adults who understand reason. If you have a

valid reason why I should not be continuing in this major, not just because you don't

want me here, then that's how you have to say it. You don't say, "Oh you can’t do
this, just drop it." It should be like, "You may not be able to get these classes and
graduate in five years. Are you sure you want to continue this?"

As we can see from this quote, the students intuitively describe the ethic of care framework as an

effective way for counselors to engage with students.
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Students’ Perceptions of Peer Academic Advisors
While there was a negative perception of the academic counselors, the focus group
participants noted that they were much more likely to turn to their peers for assistance. Students
in almost all focus groups mentioned peer academic advisors (PAAs) as a valuable resource that
they frequently utilized. PAAs are undergraduate students hired by Major 1student affairs offices
to provide general advice regarding courses and other major-related issues; they hold walk-in
office hours and are available through email and online chats. The PAAs offer an opportunity for
students to talk to someone who has gone through similar struggles and “made it”, providing
additional support while decreasing anxiety and insecurity often associated with their major.
Most students, both former and current, described reaching out to PAAs frequently and
found them to be really helpful. For example, this is how one of the students described their
interaction with a PAA:
Oh yeah, peer advisors! They are really helpful and they would actually sit down with
you and walk you through the courses that you would need to take. I was telling them,
“Oh if I didn’t do well in these classes, how can I make up the credit?”” and they would go
over my options and tell me that it wouldn’t be difficult since I was already in the
program. So they were pretty supportive in that aspect.
Focus group participants particularly highlighted the care and support provided by PAAs and the
personalized nature of their feedback. The fact that they would take the time to help students
figure out their study plans, as well as listen to their concerns while relating them to their own
experiences in the same major, appeared to leave a very positive impression on the study
participants. One student commented: “I feel that PAAs are a good middle ground because they

work at the school, but they are also undergrad students, so they get it. So that’s why I actually
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seek them a lot.” It appears that participants were more comfortable seeking help from peer
advisors, especially when they began struggling with classes. They viewed their peers as more
amicable and caring than counselors: “PAAs are super approachable because they are also
undergrads just like you. So no one has a superiority complex.”

Perceptions of the PAAs were not unanimously positive though. For example, one
student described an instance when they reached out to a PAA to look over their study plan that
went beyond 4 years due to struggles with anxiety and mental health issues. In this case, the peer
advisor appeared to be dismissive of their situation, having insisted that the student should be
capable of graduating within four years regardless of any personal issues. This experience

mirrored the previously explored lack of care exhibited by the Major 1 counselors.

Interviews with Counselors

To obtain a more complete picture of the advising experience, we interviewed individuals
from the Major 1 and Major 2 student affairs offices. Our goal was not to confirm positive or
negative practices highlighted by the focus group participants, but rather to explore potential
differences in the philosophies and approaches to working with students between the two majors.
Throughout these interviews, we identified both similarities and differences in how counselors
aim to deal with struggling students in particular. Counselors from both programs noted the
importance of treating each student as an individual with their unique problems and challenges,
and appeared to be equally concerned about student academic success and overall well-being. A
counselor from Major 1 stated that the advisors’ job is two-fold:

I think a good academic advisor is someone who 1, knows the resources at their disposal

and 2, who really does have the students' best interest at heart and wants to see them
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succeed, whether it's in their major or somewhere else. Someone who wants to invest in
the student and help them get connected with whatever they need to on campus to be
successful. They have to be competent and they have to be compassionate.
Similarly, a Major 2 counselor emphasized the importance of caring for and supporting
students:
So a good academic counselor absolutely needs to be empathetic, being able to put
themselves in the students' shoes. To really understand what's going on and to be
able to support the student. They need to be able to listen to the student and really
listen. I'm talking active listening here, right? Like I'm truly listening to you, I'm
truly hearing you. I do think, there needs to be an understanding of different student
needs and knowing that every student's going to come in with something different.
The counselors revealed differences in the way their offices view their mission. While Major 2
counselors are committed to maximally supporting their students through their time to degree in
their program, Major 1 counselors aim to help students graduate with any degree, not restricting
it to their program. Additionally, Major 1 counselors strongly encourage students to graduate
within four or five years, which is not a goal in Major 2. Moreover, Major 2 counselors stressed
the importance of proactively addressing potential issues that students may face as opposed to
reacting to existing problems. Next is how a Major 2 counselor defined their office’s mission:
I feel like we spend a lot of time talking about prevention. So I actually see us as a place
where students should be coming kind of early with their concerns. I think the reality of it
is that some students do that. They'll stop by ahead of time, before a problem occurs.
The difference in the timing of students seeking advice from counselors may potentially be

reflected in the mission of the Major 1 student affairs office: since the counselors mostly deal
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with the aftermath of the problems that students face throughout their college experiences, they
try to ensure that students graduate with any degree, even if it is not their initial choice. For
example, below is how a Major 1 counselor viewed the mission of their office:
The overall mission of our office is to support our undergraduates and help to enrich their
academic, research and personal experiences on campus, and to make sure that they are
able to attain a degree by the time they leave the university. Our aim is to assist students
in achieving the goal of earning a bachelor's degree, even if it's not within our school.
Acting with their best intentions in mind, counselors from Major 1 did mention that they would
initiate conversations with students about switching majors quite frequently; however, only in
the situation when those students fell into the ‘poorly performing’ category. In the following
example, a Major 1 counselor describes a typical “switching situation’:
I'd say it happens with a fair amount of frequency just because whenever we're seeing
students who are doing poorly in the science courses...We also try to show students
where they show strengths whether it's they continue to pursue [Major 1] or we
encourage them to pursue another major or maybe require them to pursue another major
because they're not making good progress in the sciences. We do try to highlight that:
"Okay, so you made it to this university, which means that you do belong here. It seems
like your strength is not in sciences based on the grades that we're seeing. However, at
the same time you're earning As and Bs in humanities courses and in social science
courses, so perhaps that’s something that you want to look into.”
This quote aligns with the students’ description of similar situations; however, there is a
misalignment in how the conversation is perceived by both parties. While counselors believe that

they are helping students to find a better fit, students feel that they do not belong in their major.
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The Major 2 counselors also mentioned that switching majors comes up in conversations with
students; however, only if students initiate it:

So it makes sense for some students to switch and get the major that they actually want.

But I'm never trying to convince somebody that this is what they should do. I want them

to make that decision for themselves. So sometimes students will come to me and say,

"I'm thinking about switching." Or, "What are my career prospects?" And so I'll just talk

about that. I also try to maybe connect somebody or tell them about different groups of

students who they can talk to about their plans. We have some active student

organizations within our school, so those are good outlets to point unsure students to.
Not surprisingly, students noted that in comparison to Major 1, Major 2 counselors appeared to
be more positive and generally focused on providing support structures to succeed in the major.
However, from speaking to the counselors themselves, it is clear that the Major 1 counselors do
not care about their students less than Major 2 counselors.

Before providing any recommendations, it is important to acknowledge the context in
which counselors work with their students. A Major 2 counselor admitted that dealing with large
numbers of students on a daily basis is challenging and requires developing a certain skill-set:

There's a list of problems that students always need help with. And I think there's a

certain amount of skill for just resetting and saying "Even though I heard this 50 times

today..." And I think this mindset is really helpful, and it is something that you need
special training on. View every single person as if you'd never heard their issues before
and make sure that everyone you see is a fresh slate. And that's hard.

Adding to that, one of the Major 1 counselors also described the difficulties that their personnel

struggles with:
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We definitely care about our students but that's where it's hard too. So something that our
staff kind of struggled with when we moved to allowing students to stay five years and
relaxing some of the requirements that we had was that because so many of our students
wanted to pursue this major and were set on their career goals, a lot of the staff really
struggled with that idea of letting students meet their aspirational goals. If it meant
graduating from the major with barely a 2.0 GPA, we had to be realistic with them about
their future, if we were allowing them to do that while still setting them up to success.
Working with one of the most impacted majors at the university, Major 1 counselors admitted
that when dealing with students they need to make sure these students are realistic with their

expectations while simultaneously trying not to discourage them.

Discussion and Implications

In conducting this research, the authors sought to uncover factors affecting students’
decisions to leave their major, specifically focusing on academic advising services within two
selected STEM programs. Both former and current Major 1 focus group participants identified
advising as problematic, serving as a critical push factor for many students in their decision to
switch majors. This study also included academic counselors’ perspectives regarding their
offices’ philosophy and practices.

The analysis of student focus group discussions yielded three major themes. First, the
study revealed a surprisingly high level of dissatisfaction with academic advising services among
Major 1 students. Having reflected on their previous interactions with counselors, students
frequently found those experiences unhelpful and discouraging. Second, they emphasized the

importance of feeling cared for and treated as individuals with unique issues and concerns. It is
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important to note that for many former Major 1 students who switched to a different program,
the lack of a personalized approach along with the decreased sense of belonging in the major
appeared to be some of the main reasons to leave. Finally, students identified peer academic
advisors (PAAs) as a valuable support resource. In contrast to counselors, PAAs were described
as more relatable, approachable and caring.

These findings align with the ethic of care theory as well as with existing literature that
highlights the importance of building supportive learning environments and the impacts of
academic advising in student retention (King & Kerr, 2005; Light, 2001). The ethic of care
emphasizes the responsibility of educators in student academic success. We argue that educators
in this context should include all individuals that facilitate student success in the university
setting, including academic counselors. The data from our study highlight that counselors should
not function reactively, with a primary role of removing students from the major, but assume an
active role in contributing to their academic success. In accordance with one of the major
principles of the ethic of care, counselors should take an I must do something to help this student
here and now approach rather than a more passive something must be done about it attitude.
Students in our study felt they would particularly benefit from being approached as individuals
with unique problems that require personalized attention and acknowledgement. This individual
attention directly corresponds to the ‘inclusion’ process highlighted by the ethic of care theory,
which implies that an educator should focus on students’ needs while being receptive and
sympathetic to their unique problems and circumstances.

It is important to note that the results of this research do not reflect a difference in care
from the perspective of Major 1 and Major 2 counselors, but instead uncover a difference in

students’ perception of how this care is manifested by the counselors. Interviews with counselors
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revealed that they are all equally invested in student success but approach students differently,
especially in the context of switching majors. Major 2 counselors try to help students to graduate
with the degree of their choice, while Major 1 counselors try to ensure that students graduate
with any degree from this university in a timely manner. There appear to be legitimate reasons
for these differing approaches. Compared to Major 2, Major 1 is a much larger and more
established academic program, and, therefore, likely has less pressure to grow the major and
possibly even an incentive to shrink its student population with recent increases in the
undergraduate population overall. One of the means to accomplish such shrinking would be by
eliminating students struggling in their introductory major courses. Because it is a newer
program, Major 2, on the other hand, may possess a stronger incentive to not only retain its
students but also to recruit from other majors. Furthermore, having accumulated years of
experience in this particular context, Major 1 counselors may be shaping their recommendations
based on historical knowledge of student outcomes, realizing that consistently poor performance
in certain classes often signals that the major is not an appropriate fit for a student and likely
leads to future removal from the major. The desire to push students out of the major, if it appears
that a four-year graduation is not possible in their program, may be informed by an
understanding of the real world implications of additional time to degree (e.g. costs that students
will have to incur if they decide to stay in the major for additional years) or institutional data that
highlight decreased likelihood of degree attainment for each additional year spent as an
undergraduate. On the other hand, having that historical knowledge may make it more difficult
for Major 1 counselors to see students as unique and in need of individualized attention. Finally,

while Major 1 enrolls a considerably larger number of students, both student affairs offices have
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a very high student-to-counselor ratio, nearly 400 to one. This inevitably affects the amount of
time and attention that counselors can dedicate to each student.

While acknowledging these issues and to, at least, partially address them, both majors
leverage peer academic advisors (PAAs) to provide additional support for their students. PAAs
have been shown in numerous studies to be valuable sources of support for struggling students
(Griffin, DeFulvio & Gerber, 2015; Hutchinson, 2017). However, peer advising is most
successful in terms of retention when it is formally implemented with peer advisors being
assigned to specific students (Ellis & Gershenson, 2020), and may be something these programs
can consider in the future.

While the importance of academic advising in student college experiences has been
previously noted by multiple scholars, there is lack of research on its significance in major-
switching decisions. This study is particularly important in the context of STEM student
retention, since it sheds more light on the factors affecting students’ decisions to switch out of
STEM, which may be overlooked or unnoticed, as they are less related to the classroom
experience and role of faculty, common targets for improving STEM education (NASEM, 2016;
Olson & Riordan, 2012). Negative experiences within the major, including interactions with
counselors, make students feel unsupported and unwelcomed, negatively affecting their sense of
belonging within the major (Seymour & Hunter, 2019). This, in its turn, may lead to switching
out of a chosen major and, frequently, out of STEM completely.

Our findings suggest a need for STEM departments to re-assess academic advising
services provided to students. When dealing with students, especially those who are more
academically vulnerable, counselors and educators more broadly, should consider exercising

more empathy and care. As students noted, it is not only about what is being said to them in
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regard to their academic performance, but also Zow it is being said. There may be cases when
switching majors is the only viable option for students who are otherwise setting themselves up
for failure. However, such a recommendation should be provided with stronger rationale so that
students do not feel as if they are being forced to leave their chosen major but rather provided
with an alternative college pathway that may be more beneficial for them and their professional
success in the long run. It is important to recognize that during such conversations students may
be in a vulnerable state and may not be able to rationally hear the counselor’s message unless it
is delivered with empathy and care. As the ethic of care suggests, dialogue is one of the means
by which educators and students can reach better understanding and appreciation of each other’s
views.

Furthermore, analysis of the interview data suggests that it might be beneficial for
counselors to focus on implementing preventive practices that may help to preclude potential
problems that students face during their studies. Major 2 counselors identified this aspect of their
work as important and mentioned that they encourage students to seek help early. Leveraging
institutional data may also enable student affairs offices to identify these students early before
switching majors becomes more of a necessity. We also recommend that student affairs offices
consider developing assessments to regularly capture student satisfaction with their services.
Incorporating students’ feedback may help institutional support units to deconstruct these
somewhat intimidating and unwelcoming environments and make them more inclusive.

As this research is qualitative in nature and was conducted as a case study, future work
will be beneficial for presenting a more generalizable picture of the role of academic advising on
students’ major-switching decisions. Given the identified importance of care in the educational

context, further studies can also explore faculty perspectives on advising and student support,
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especially during the first year of college. Additionally, similar research can be conducted in the
context of other STEM or non-STEM majors to see how different majors and disciplinary

environments shape the student academic experiences.

Conclusion

Reducing attrition from STEM disciplines is a major goal of colleges and universities
nationwide. This issue requires attention and collaboration across multiple stakeholders within
these institutions. This article has discussed one aspect of students’ educational experiences,
academic advising, and provided recommendations for institutional practice and future research.
Institutional leaders, faculty, and student affairs practitioners may find these recommendations
useful in supporting and promoting student success and retention within STEM disciplines. It is
important for higher education institutions to understand the role that care plays in positive and
productive student learning experiences. Through the creation of inclusive and supportive
learning environments that make every student feel welcomed and appreciated, STEM student

attrition can be considerably reduced.

References
Allen, J. M., & Smith, C. L. (2008). Importance of, responsibility for, and satisfaction with
academic advising: A faculty perspective. Journal of College Student Development, 49,
397-411.
Alpay, E., & Verschoor, R. (2014). The teaching researcher: faculty attitudes towards the

teaching and research roles. European Journal of Engineering Education, 39(4), 365-376.

27



Rozhenkova, Sato & Buswell

Anderson, W. A., Banerjee, U., Drennan, C. L., Elgin, S. C. R., Epstein, I. R., Handelsman, , J.,
Hatfull, G. F., Losick, R., O'Dowd, D. K., Olivera, B. M., Strobel, S. A., Walker, G. C.,
Warner, I. M. (2011). Science education. Changing the culture of science education.
Science, 331(6014), 152-153.

Barr, R., & Tagg, J. (1995), From teaching to learning: a new paradigm for undergraduate
education. Change, November-December, 13-25.

Bettinger, E. (2010). To be or not to be: major choices in budding scientists. In C. T. Clotfelter
(Ed.), American universities in a global market (pp. 69—100). University of Chicago
Press.

Buber, M. (1965). Education. In M. Buber (Ed.), Between man and man (pp. 83-103).
Macmillan.

Cadez, S., Dimovski, V., & Groft, M. Z. (2017). Research, teaching and performance evaluation
in academia: The salience of quality. Studies in Higher Education, 42(8), 1455-1473.

Carter, D.F. (2002). College students’ degree aspirations: A theoretical model and literature
review with a focus on African American and Latino students. In J.C. Smart (Ed.),
Higher education: A handbook of theory and research (pp. 129-171). Agathon Press.

Chen, X., & Soldner, M. (2013). STEM attrition: College students’ paths into and out of STEM
fields. National Center for Education Statistics.
https://nces.ed.gov/pubs2014/2014001rev.pdf

Cole, D., & Espinoza, A. (2008). Examining the academic success of Latino students in science,
technology, engineering and mathematics (STEM) majors. Journal of College Student

Development, 49, 285-300.

28



Rozhenkova, Sato & Buswell

Creswell, J. W. (2014). Research design: Qualitative, quantitative and mixed methods
approaches (4th ed.). Sage.

Eagan, K., Herrera, F.A., Sharkness, J., Hurtado, S., & Chang, M. (2011). Crashing the gate:
Identifying alternative measures of student learning in introductory science, technology,
engineering, and mathematics courses. Higher Education Research Institute.

Ellis, J. R., & Gershenson, S. (2020). Gender, peer advising, and college success. Labour
Economics, 62, 101775.

Emekalam, A. (2019). Reducing attrition from STEM disciplines: Understanding the student
athlete’s perspective. Peer Review, 21(1/2).

Ferrare, J. J., & Miller, J.M. (2020). Making sense of persistence in scientific purgatory: a multi-
institutional analysis of instructors in introductory science, technology, engineering, and
mathematics (STEM) courses. The Journal of Higher Education, 91(1), 113-138.

Fries-Britt, S., Younger, T., & Hall, W. (2010). Underrepresented minorities in physics: How
perceptions of race and campus climate affect student outcomes. In T.E. Dancy II (Ed.),
Managing diversity: (Re)visioning equity on college campuses (pp. 181-198). New York:
Peter Lang.

Gordon, S., Benner, P., & Noddings, N. (Eds.). (1996). Caregiving: Readings in knowledge,
practice, ethics, and politics. University of Pennsylvania Press.

Griffin, M., DiFulvio, G. T., & Gerber, D. S. (2015). Developing leaders: implementation of a
peer advising program for a public health sciences undergraduate program. Frontiers in

Public Health, 2, 288.

29



Rozhenkova, Sato & Buswell

Hurtado, S., Eagan, K.M., Cabrera, N.L., Lin, M.H., Park, J., & Lopez, M. (2008). Training
future scientists: Predicting first-year minority student participation in health science
research. Research in Higher Education, 49, 126-152.

Hurtado, S., Han, J.C., Saenz, V.B., Cabrera, N.L., & Cerna, O.S. (2007). Predicting transition
and adjusting to college: Biomedical and behavioral science aspirants’ and minority
students’ first year of college. Research in Higher Education, 48, 481-887.

Hutchinson, A. L. (2017). Experiential learning: perspectives from undergraduate peer-advisors
pursuing careers in higher education. [Doctoral dissertation, Arizona State University].
ProQuest Dissertations Publishing.

King, M. C., & Kerr, T. J. (2005). Academic advising. In M. L. Upcratft, J. N. Gardner, B. O.
Barefoot, & Associates (Eds.), Challenging and supporting the first-year student: A
handbook for improving the first year of college (pp. 320-339). Jossey-Bass.

Light, R. J. (2001). Making the most of college: Students speak their minds. Harvard University
Press.

Merriam, S. B. (2009). Qualitative research: A guide to design and implementation. Jossey-Bass.

Milem, J. F., Berger, J. B., & Dey, E. L. (2000). Faculty time allocation: A study of change over
twenty years. The Journal of Higher Education, 71(4), 454-475.

Nadler, L. B., & Nadler, M. K. (1999). Faculty and student expectations/perceptions of the
adviser-advisee relationship. Journal of the Association for Communication
Administration, 28, 47-59.

National Academies of Sciences, Engineering, and Medicine. (2016). Barriers and opportunities
for 2-year and 4-year STEM degrees: Systemic change to support students' diverse

pathways. National Academies Press.

30



Rozhenkova, Sato & Buswell

National Science Foundation. (n.d.). Classification of fields of study.
https://www.nsf.gov/statistics/nsf13327/pdf/tabb1.pdf

Noel-Levitz. (2011). National student satisfaction and priorities report.
https://www.stetson.edu/law/conferences/highered/archive/media/Student%?20Satisfactio
n.pdf

Noddings, N. (1984). Caring: A feminine approach to ethics & moral education. University of
California Press.

Noddings, N. (1992). The challenge to care in schools: An alternative approach to education.
Teachers College Press.

Olson, S., & Riordan, D. G. (2012). Engage to excel: producing one million additional college
graduates with degrees in science, technology, engineering, and mathematics. Executive
Office of the President.

Owens, L. M., & Ennis, C. D. (2005). The ethic of care in teaching: An overview of supportive
literature, Quest, 57, 392-425.

Seymour, E., & Hewitt, N.M. (1997). Talking about leaving: Why undergraduates leave the
sciences. Westview Press.

Seymour, E., & Hunter, A.B. (Eds.). (2019). Talking about leaving revisited. Persistence,
relocation, and loss in undergraduate STEM education. Springer International
Publishing.

Tinto, V. (1999). Taking retention seriously: Rethinking the first year of college. NACADA
Journal, 19 (2), 5-9.

Yin, R. K. (2009). Case study research: Design and methods (4th Ed.). Sage.

31



