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ARTICLE

ABSTRACT
Effective mentoring promotes the development and success of graduate students. Yet 
mentoring, like other relationships, can have negative elements. Little knowledge exists 
about the problematic mentoring that graduate students experience despite its potentially 
detrimental impacts. To begin to address this gap, we conducted an exploratory interview 
study to define and characterize negative mentoring experiences of 40 life science doctor-
al students. Students attributed their negative mentoring experiences to interacting factors 
at multiple levels—from interpersonal differences and poor relationship quality to issues at 
the research group, departmental, organizational, and discipline levels—all of which they 
perceived as harmful to their development. We found that doctoral students experienced 
forms of negative mentoring similar to those reported in workplace and undergraduate re-
search settings, but they also experienced negative mentoring that was unique to academ-
ic research and their stage of development. Our results are useful to mentors for reflecting 
on ways their behaviors might be perceived, to mentees for avoiding situations that might 
be conducive to negative mentoring, and to programs and institutions for improving struc-
tures and processes to prevent negative mentoring. Our findings also serve as a foundation 
for future research on the prevalence and impacts of negative mentoring experiences in 
graduate education.

INTRODUCTION
Graduate education in science, technology, engineering, and mathematics (STEM) 
fields in the United States prepares professionals who contribute substantively to the 
national and global economy, environment, security, and health. The U.S. higher edu-
cation system consistently remains the largest destination in the world for students to 
pursue graduate education (National Academies of Sciences, Engineering, and Medi-
cine [NASEM], 2018). Over the past decade, STEM graduate education has received 
increased attention due to high rates of attrition and growing concern over deteriorat-
ing graduate student well-being (Sowell et al., 2015; Levecque et al., 2017). For exam-
ple, attrition from STEM doctoral programs has remained alarmingly high, with more 
than 50% of students leaving before completing their intended degree (Golde, 1998; 
Lovitts, 2002; Sowell et al., 2015). Equally concerning are recent findings that the 
majority of graduate students report significantly higher levels of stress, burnout, sub-
stance use, and mental health problems (e.g., anxiety, depression) than the general 
population (Hyun et al., 2006; Levecque et al., 2017; Evans et al., 2018; Hish et al., 
2019; Nagy et al., 2019; Allen et al., 2020). As a result, there is a growing interest in 
identifying and addressing the factors that lead to these undesirable outcomes 
(NASEM, 2018).

In response, NASEM reports (2018) have called for systemic changes to STEM 
graduate education with a high priority being improved mentoring relationships and 
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practices. Mentorship has most recently been defined as a pro-
fessional, working alliance in which a more experienced indi-
vidual (the mentor) acts as a guide, role model, and sponsor to 
support the personal and professional growth, development, 
and success of a less experienced individual (the mentee; 
NASEM, 2019). Mentors provide career support (e.g., career 
guidance, sponsorship, advancement) and psychosocial sup-
port (e.g., counseling, encouragement, role modeling, accep-
tance) to mentees, which increases the quality of and satisfac-
tion with the mentoring relationship and can improve the 
outcomes realized by both mentees and mentors (Eby et al., 
2013; NASEM, 2019).

In most STEM fields, a principal investigator (PI) of a 
research group or a faculty advisor is responsible for guiding 
and supervising the work of graduate students during their 
graduate research, with an implicit expectation that the faculty 
member is a mentor to the graduate student mentee. There is 
ongoing debate about whether the working relationship 
between a doctoral advisor and doctoral student is truly a 
“mentoring” relationship, because not all faculty are viewed as 
or rewarded for acting as mentors to their students. This dis-
tinction is significant, because a mentor provides ongoing sup-
port and develops a deeper personal relationship, while an 
advisor provides practical guidance for completing degree 
requirements and improving content knowledge, in addition to 
acting as a role model (Eby and Dolan, 2015; NASEM 2018). 
The difference between an advisor or supervisor and a mentor 
has empirically been demonstrated to be distinct for employees 
in the workplace (Sosik and Godshalk, 2000; Ragins et al., 
2017), suggesting that mentoring provides important forms of 
support that an advising relationship likely will not. While the 
role of faculty members during graduate education has 
remained contentious (e.g., supervisor, advisor, mentor), we 
elected to focus on the faculty–graduate student relationship as 
a mentoring relationship because of the importance of this rela-
tionship to graduate students’ training and the assumption that 
this relationship involves mentorship to some extent, given the 
apprenticeship model characteristic of STEM graduate 
education.

High-quality mentorship is characterized by provision of 
career and psychosocial support to the mentee and the overall 
satisfaction, trust, effectiveness, and reciprocity of the mentor-
ing relationship (Eby et al., 2013; Eby and Robertson, 2020). 
Such mentorship during graduate education is an essential ele-
ment of graduate students’ development, training, and success 
(NASEM, 2019). Multiple studies have shown the power of 
effective mentorship, demonstrating that mentoring is posi-
tively related to graduate students’ persistence in academic 
research (McGee and Keller, 2007; Williams et al., 2016), schol-
arly productivity (Cronan-Hillix et al., 1986; Tenenbaum et al., 
2001; Steiner et al., 2002, 2004; Paglis et al., 2006; Lunsford, 
2012), research self-efficacy (Tenenbaum et al., 2001; Paglis 
et al., 2006), rate of degree completion (Lunsford, 2012), and 
program satisfaction (Lunsford, 2012; McAllister et al., 2009). 
In fact, some scholars have argued that a graduate student’s 
relationship with an advisor is the most important influence on 
the doctoral student experience (Lovitts, 2002; Barnes and Aus-
tin, 2009; Zhao et al., 2007; Sverdlik et al., 2018). This may be 
particularly true for graduate students in STEM fields, because 
their dissertation research is often directly related to the research 

agendas of their advisors (Golde, 1998, 2005; Welde and 
Laursen, 2008).

Despite its apparent importance, graduate mentorship in 
STEM is understudied compared with studies of mentoring in 
workplace settings (NASEM, 2019). Meta-analyses of mentor-
ing in the workplace have found small to moderate effects of 
being mentored (Allen et al., 2004; Eby et al., 2008b, 2013; Eby 
and Robertson, 2020). Furthermore, these studies revealed sub-
stantial heterogeneity in the size of the effects of mentorship, 
suggesting that simply being in a mentoring relationship will 
not always lead to positive outcomes. Rather, these findings 
suggest that certain mentoring practices are more effective than 
others, that the quality of mentorship can vary, and that not all 
mentoring relationships are beneficial (Eby et al., 2000; Ragins 
et al., 2000). Scholars collectively refer to the dysfunctional 
elements of mentoring relationships or less than favorable 
interactions with mentors as “negative mentoring experiences” 
(Scandura, 1998; Eby et al., 2000; Simon and Eby, 2003; Limeri 
et al., 2019). However, the occurrence of a negative experience 
does not necessarily indicate that the entire mentoring relation-
ship is negative or harmful. Instead, negative mentoring experi-
ences can include problematic aspects of an otherwise positive 
or healthy relationship (Scandura, 1998; Simon and Eby, 2003). 
In fact, an extensive body of research on intense interpersonal 
relationships has shown that dysfunctional, unpleasant, or 
problematic events are likely to occur in any prolonged relation-
ship (Kram, 1983; Duck, 1994).

Eby and colleagues’ (2000) seminal work on the negative 
mentoring experiences of employees in the workplace revealed 
that more than 50% of mentees reported a negative mentoring 
experience with their workplace mentors, suggesting that neg-
ative mentoring may be a widespread issue. Negative mentor-
ing experiences can range from mild, unintentional shortcom-
ings, such as lack of mentor expertise or availability, to more 
severe and intentional behaviors, such as sabotage and harass-
ment (Eby et al., 2000; Eby and Allen, 2002). These dysfunc-
tional mentoring experiences can lead to a range of negative 
professional and personal outcomes, such as increased turnover 
intentions and deteriorating mental health (Eby and Allen, 
2002). Furthermore, negative mentoring experiences can have 
a disproportionately strong effect on mentee performance, 
productivity, retention, and emotional state compared to 
high-quality mentoring experiences (Eby and Allen, 2002; Eby 
et al., 2010). In fact, negative mentoring in the workplace may 
be more detrimental than having no mentor at all (Eby and 
Allen, 2002; Eby et al., 2010). However, it remains unclear if 
these findings are transferable to STEM research settings and to 
graduate research in particular.

Johnson and Huwe (2002) hypothesized the potential dys-
functional mentoring experiences that graduate students could 
encounter with their research mentors in the form of a typology 
that included poor relationship match, mentor incompetence, 
neglect or abandonment, hostile or resentful behaviors, 
exploitation, coercion, and sexual attraction and exploitation. 
However, this framework has not been empirically tested. The 
handful of studies exploring less-positive mentoring experi-
ences of graduate students are limited to the field of psychology 
(Goodyear et al., 1992; Kalbfleisch, 1997; Clark et al., 2000). A 
recent report indicated that there are no empirical conceptual-
izations of the construct of negative mentoring in STEM 
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graduate education (NASEM, 2019). The paucity of knowledge 
on this subject warrants attention, given graduate students’ 
dependence on their advisors for support and the significant 
role that advisors play during graduate students’ education 
(Zhao et al., 2007; Maher et al., 2017; Sverdlik et al., 2018).

In the present study, we conducted an exploratory investiga-
tion to define and characterize the negative mentoring that 
graduate students experience in their research. We conducted 
semistructured interviews with a sample of life science doctoral 
students in the U.S. (n = 40) who represented diverse institu-
tions, sociodemographics, and program time points, and who 
indicated that they had negative experiences with their research 
mentors. Participants not only reported issues specific to their 
mentors and the mentoring relationship, but also spoke 
unprompted and candidly about research group, departmental, 
and institutional issues, as well as issues they attributed to the 
nature of academic science research that they perceived were 
affecting the mentoring they experienced. To capture these 
experiences, we made the post hoc decision to analyze and 
interpret our results using ecological systems theory (Bronfen-
brenner, 1977; Chandler et al., 2011). Ecological systems the-
ory allows for the investigation of the fundamental behaviors 
and processes of individuals and their relational aspects, as well 
as how these practices and norms are shaped by organizational 
and disciplinary cultures. By using this analytical framework, 
we gained insight into the contextual factors, including depart-
mental-, institutional-, and discipline-level issues, that graduate 

students perceived as shaping and constraining their mentoring 
experiences (Chandler et al., 2011). We report the results of 
these analyses at each level of the graduate life science research 
mentoring ecosystem, ranging from interpersonal differences 
and poor relationship quality, to issues at the research group, 
departmental, organizational, and discipline levels, all of which 
doctoral students perceived as impacting their personal and 
professional development (Figure 1).

METHODS
This study was reviewed and determined to be exempt by 
the University of Georgia Institutional Review Board 
(STUDY00006750).

Participants
We used a purposeful sampling strategy (Merriam, 1998) to 
recruit a diverse group of participants with respect to social iden-
tity (e.g., gender, race/ethnicity) and institution (e.g., private/
public, location). We contacted potential participants by email-
ing Listservs of life science professional society graduate student 
groups, asking administrators and graduate coordinators at U.S. 
research universities to distribute study invitations to doctoral 
students, and emailing doctoral students directly at the email 
addresses publicly available on department websites from U.S. 
research institutions. Participants were also asked to share the 
study information with peers whom they believed met the study 
criteria (i.e., snowball sampling). Because we distributed emails 

FIGURE 1. Ecological systems conceptual model of variables influencing the negative mentoring experiences of life science doctoral 
students. We used ecological systems theory to interpret our results and gain insight into how various individual, relational, and environ-
mental variables influence graduate students’ negative mentoring experiences. We found evidence that doctoral students’ negative 
mentoring experiences are not only shaped by problematic mentor behaviors and characteristics (ontogenic) and poor relationship quality 
and functions (dyadic), but also by research group, department, and institutional factors (micro) as well as the culture of science and 
academic research (macro). Doctoral students perceived that factors at the micro and macro levels had dynamic, reciprocal effects at the 
dyadic and ontogenic levels.
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to lists and departmental directories, we are unable to accurately 
estimate response rates.

We chose to focus on doctoral students in the life sciences, 
because the life sciences represent the largest and most demo-
graphically diverse subfield within STEM in the U.S. (National 
Science Foundation [NSF], National Center for Science and 
Engineering Statistics, 2019). We also expect the mentoring 
norms and practices, as well as the nature of graduate educa-
tion, to differ across STEM disciplines; we sought to account for 
these differences to some extent by limiting our sample to the 
domain of life sciences. It is worth noting, however, that the life 
sciences span a wide range of research contexts and approaches 
(e.g., bench, fieldwork, computational). Thus, to some extent, 
the life sciences may serve as a microcosm of the range of men-
torship that STEM graduate students experience. We minimized 
recruitment from our own institution, given the proximity of 
participants to our research group and the sensitivity of the sub-
ject matter. Not surprisingly, the majority of doctoral students 
were reluctant to participate without being granted complete 
confidentiality due to the sensitive nature of the topic and fear 
of repercussions. Some of our participants reported they only 
participated in our study because they would be graduating 
before the dissemination of the study results, which they 
believed would minimize potential repercussions.

Participants were emailed the study information and a link 
to an online screening survey (see Supplemental Material) 
using the secure survey service Qualtrics, following a screening 
procedure similar to prior research on the negative mentoring 
experiences of undergraduate life science researchers (Limeri 
et al., 2019). In the screening survey, participants self-reported 
their eligibility, specifically that they: 1) were working or had 
worked as a graduate researcher for at least one academic year; 
2) were pursuing or had earned a PhD in a life science discipline 
within the past year; and 3) had at least one experience that 
was perceived as negative with their research mentor, therefore 
having a direct experience with the phenomenon under study 
(Morse et al., 2002). Participants were asked to rate the quality 
of their mentoring relationships with their graduate advisors 
and the quality of their graduate education experiences on two, 
seven-point Likert-scale items ranging from −3 to +3 and to 
explain the rationale for their ratings. Finally, participants were 
asked to report demographic information (e.g., degree status, 
years of PhD completed, gender, race, and ethnicity).

We received 101 survey responses with varying degrees of 
completion. We strategically selected for interviews a sub-sam-
ple of these individuals who rated their relationship quality 
with their graduate advisors as negative or less than ideal (+1 
to −3) and who represented a range of personal characteris-
tics, program time points, and institutional affiliations and 
thus could report on a range of dysfunctional mentoring expe-
riences (Patton, 1990). We also used the short-answer section 
as confirmation that we were inviting doctoral students to par-
ticipate who had indeed experienced a range of negative men-
torship. We contacted 50 individuals and ultimately inter-
viewed 40 individuals (10 did not respond to the interview 
invitation), representing 22 U.S. institutions, including public 
and private institutions that were classified as high or higher 
research activity (Carnegie Classification of Institutions of 
Higher Education, accessed December 2019; see Table 1). We 
opted to stop additional data collection after interviewing 

these 40 individuals, because we had reached saturation, 
meaning that participants began reporting ideas that had 
already been described by other participants (Guest et al., 
2006). We elected not to ask participants to provide any infor-
mation about their mentors (e.g., career stage, participation in 
mentoring professional development), because exploring the 
influence of these factors would require a different study 
design and methods, although some of this information was 
revealed organically during the interviews.

Data Collection
We collected data using semistructured interviews over phone 
or videoconference. Each interview lasted 40–60 minutes and 
was audio-recorded. T.T.T. (a life science doctoral student) con-
ducted all of the interviews to ensure consistency and because 
we believed that participants would be more forthcoming about 
their experiences with a peer. We designed the interview ques-
tions to gain an in-depth understanding of any negative or 
problematic aspects of the mentoring that doctoral students 
experienced during their research. Specifically, our questions 
probed into doctoral students’ perceptions of their mentors’ 
behaviors and traits and the quality of their relationships with 
their mentors, as well as any problematic events, situations, or 
negative elements of their mentoring experiences (see Supple-
mental Material). We did not ask participants about how their 
research groups, departments, institutions, or disciplinary cul-
ture contributed to their negative mentoring experiences, but 
participants described these issues unprompted. When partici-
pants commented on these elements, we asked spontaneous 
follow-up questions to understand how these components 
shaped their mentoring experiences. Interview recordings were 
transcribed verbatim by Rev.com and checked by the research-
ers for accuracy. All identifying information that participants 
described in their interviews (e.g., names of individuals and 
institutions, research techniques, model organisms) were 
removed and replaced with pseudonyms to protect participant 
confidentiality. Participants were offered a $25 Amazon gift 
card as compensation for participating in an interview.

Data Analysis
We conducted qualitative content analysis to define and charac-
terize negative mentoring experiences in life science doctoral 
education. Because participants brought up contextual factors 
unprompted, we saw a need for additional theoretical framing 
to fully understand these mentoring experiences. Therefore, we 
used ecological systems theory to understand how multilevel 
influences shape negative mentoring outcomes. Ecological sys-
tems theory posits that phenomena are shaped by multiple 
environments (i.e., systems) that interact with and influence 
one another (Bronfenbrenner, 1977). We used this theory in 
our analysis to understand how negative mentoring experi-
ences are shaped and effected by systems occurring at four dis-
tinct levels—individual mentor issues (ontogenic system), rela-
tionship issues (dyadic system), local environmental influences 
(micro system), and discipline-level influences (macro system; 
Figure 1; Chandler et al., 2011).

We began our analysis by importing the interview transcripts 
into MaxQDA (Verbi Software, 2019) for open coding to iden-
tify segments of the text (i.e., quotes) that described a distinct 
negative mentoring experience (Saldana, 2015). T.T.T. carefully 
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read and identified distinct negative mentoring experiences, 
which were then categorized into one of the four systems out-
lined in ecological systems theory. T.T.T. and E.L.D. inde-
pendently indexed a subset of the quotes from each of the four 
levels individually using an a priori set of codes originating 
from earlier studies examining the negative mentoring experi-
ences of employees (Scandura, 1998; Eby et al., 2000) and 
undergraduate researchers (Limeri et al., 2019) to generate a 
preliminary codebook. We also incorporated themes from liter-
ature describing supervisory issues in the workplace (Cortina 
et al., 2001; Schyns and Schilling, 2013; Tepper et al., 2017). 
We expected that the integration of these themes would help us 
interpret and make meaning of the data. Our codes consisted of 
short phrases or sections of the text that contained a specific 
example of a negative mentoring experience, in addition to a 
definition to describe the experience.

We then tested our preliminary codebook with the entire 
data set. At least two researchers (T.T.T., J.D.A., B.C.H.) reread 
each transcript in its entirety, looking for evidence of negative 
mentoring experiences, and coded the transcripts using our pre-
liminary codebook in a very iterative process. We met after cod-
ing several interviews to discuss our codes until we reached 
consensus. When we came across a new phenomenon that was 
not represented in an existing code, we created a new code to 
capture this experience (Starks and Brown Trinidad, 2007). 
When we added, modified, or collapsed codes, we revisited our 
prior transcripts and looked for evidence of quotes that were 
aligned with the revised code (Saldana, 2015). Throughout this 
process, we further refined the definitions of the codes to ensure 
that our codes accurately captured the participant experiences. 
For experiences on which we could not reach consensus, we 
consulted with an additional author until consensus could be 
reached. We also used axial and pattern coding to identify and 

group together codes that represented similar themes in order 
to capture the common ways that doctoral students experi-
enced negative mentoring (Strauss and Corbin, 1998; Saldana, 
2015). For example, codes relating to problematic supervisory 
issues (e.g., abusive, micromanaging, hands-off) were all 
grouped into one theme termed “supervisory styles.”

We took additional methodological steps to ensure that our 
analysis accurately captured contextual variables that were 
related to participants’ negative mentoring experiences. We 
used process coding, which identifies actions or gerunds in the 
data in order to examine connections and processes between 
phenomena (Saldana, 2015). This approach allowed us to iden-
tify potential relationships between negative mentoring experi-
ences across the system levels to determine how these phenom-
ena related to themes in the ontogenic and dyadic systems. 
Specifically, we looked for instances of micro (local environ-
mental influences) and macro (discipline-level influences) phe-
nomena and attempted to trace these instances back to how 
doctoral students described them as influencing their mentors’ 
attitudes, behaviors, or characteristics (ontogenic) or their rela-
tionships with their mentors (dyadic). We included the experi-
ences that we could trace back to ontogenic or dyadic phenom-
ena and excluded the experiences that did not have a clear 
connection to a mentor or mentoring per se. For example, we 
included experiences for which participants described how con-
textual variables shaped their mentors’ behaviors and mentor-
ing relationships (e.g., promotion and tenure). Some partici-
pants recalled poor experiences with graduate school (e.g., 
dysfunctional departments or institutions, systematic inequali-
ties), but they did not specify whether or how these experiences 
related to their mentoring experiences, so these experiences 
were not included. After we completed our analysis, we orga-
nized the emergent themes into a conceptual model to explain 

TABLE 1. Study sample demographics (n = 40)

Description n (%) Description n (%)

Gendera Research contextb

 Female 25 (62)  Bench 33 (82)
 Male 15 (38)  Computational 15 (37)
Race  Fieldwork 8 (20)
 American Indian or Alaskan Native 1 (3)  Theoretical 2 (5)
 Asianc 7 (17) Years completed
 Blackd or African American 3 (8)  1 8 (20)
 North African or Middle Eastern 1 (3)  2 3 (8)
 White 27 (66)  3 5 (12)
 Prefer not to respond 1 (3)  4 12 (30)
Ethnicity  5 10 (25)
 Hispanic or Latina/Latino 8 (20)  6 2 (5)
 Not Hispanic 30 (75) Carnegie Classification
 Prefer not to respond 2 (5)  High research activity (R1) 39 (97)
Degree status  Higher or moderate research activity (R2) 1 (3)
 Pre-candidacy 13 (32) Institution type
 Post-candidacy 24 (60)  Public 30 (75)
 Currently postdoctoral 3 (8)  Private 10 (25)
aWe recognize that gender is a spectrum and acknowledge the limitations associated with collecting this demographic variable in the current form (Garvey et al., 2019).
bCounts do not sum up to 100%, because some participant’s research integrated multiple research contexts.
cWe recognize that participants who identify as Asian have a broad range of cultural and national identities, but we grouped our participants into a broad category termed 
“Asian.”
dBlack refers to the heterogeneity of people within the United States who identify as African or Afro-Caribbean.
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the manifestations of negative mentoring experiences within 
the academic life science research ecosystem.

We took several steps to ensure the trustworthiness of our 
findings. First, we repeatedly compared quotes within and 
across codes and across systems to ensure that our thinking 
remained stable over time (Kolb, 2012). Second, all researchers 
were fully immersed in the data for an extended period of time 
and read the transcripts multiple times during the analysis, 
which allowed us to critically and thoroughly analyze and inter-
pret the data. Two or more researchers coded all of the data to 
consensus, which reduces potential variability among coders 
and minimizes the likelihood of omitting critical components of 
this complex construct (Belur et al., 2018). We also sought out 
external feedback from experienced qualitative researchers, life 
science graduate faculty, and members of the University of 
Georgia Biology Education Research Group, who provided an 
outside perspective on our data and interpretations to help 
ensure the credibility and dependability of our findings (Lincoln 
and Guba, 1985; Hsieh and Shannon, 2005).

Researcher Characteristics
Our experiences and perspectives as researchers are also rele-
vant for interpreting the results. T.T.T. (doctoral student), J.D.A. 
and B.C.H. (undergraduate students), and E.L.D. (faculty mem-
ber) are researchers in life science departments at a public, high 
research activity doctoral university and have science training 
in the life sciences. We were all familiar with prior research on 
negative mentoring experiences in the workplace and under-
graduate research settings. Our familiarity with this literature 
helped us identify and ascribe meaning to various types of neg-
ative mentoring experiences, while the open-coding process 
helped to ensure that our analysis included the experiences 
unique to doctoral students. We have all participated in men-
tored research experiences in the life sciences, and we (T.T.T. 
and E.L.D.) have prior experience studying mentoring relation-
ships in academic and research settings. Our complementary 
positionalities as a research group helped us balance potential 
biases and strengthened our holistic interpretation of the data 
(Miles et al., 2014). Specifically, E.L.D. is the PI of a research 
group with 15+ years’ experience mentoring graduate students 
and is the doctoral advisor of T.T.T. Additionally, J.D.A. and 
B.C.H. are undergraduate researchers who brought an “out-
sider” perspective to the graduate mentoring relationship.

RESULTS
Here we present the findings of our exploratory study to 
describe and characterize the negative mentoring experiences 
of life science doctoral students. Doctoral students in our sam-
ple attributed their negative mentoring experiences to multiple 
levels of the science research ecosystem: practices, values, and 
norms of science that influence mentorship (macro system); 
research group, departmental, or organizational factors that 
influence mentorship (micro system); relationship quality and 
functions between the mentor and mentee (dyadic system); and 
mentor behaviors and characteristics (ontogenic system). We 
present descriptive accounts of the ways doctoral students in 
our sample experienced negative mentoring, starting with the 
overarching themes at the macro level and concluding with the 
mentor-specific traits at the ontogenic level (summarized in 
Table 2). We also indicate the number of participants who 

reported experiences related to each theme to give some sense 
of the commonality of the theme in our sample. However, 
counts should not be interpreted as indicators of the prevalence 
of negative mentoring experiences in the national population of 
life science doctoral students, because our study design and 
methods were not intended to measure frequency.

Macro System
The macro system refers to the practices, values, and norms of 
academia and life science research that influence mentorship 
practices and shape negative mentoring experiences. Doctoral 
students described four macro-level phenomena that they per-
ceived as influencing the mentorship they received: gatekeep-
ing, lack of incentives for quality mentorship, power structures, 
and role tension (presented alphabetically).

Gatekeeping. Several participants (n = 5) described the cul-
ture of graduate education and of science in general as a gaunt-
let where only the “best” survive. Participants felt that the cul-
ture of academic science research supported the view of science 
and graduate training as extremely difficult and that poor men-
torship was a necessary part of training that would ultimately 
help them succeed or “weed out” those who would not be suc-
cessful. In this sense, negative mentoring experiences were pro-
moted as a gatekeeper to deter individuals who did not have 
the necessary talent or disposition. Participants described the 
culture of academic training as one in which only those who 
were the strongest, smartest, and most passionate would sur-
vive and be able to pursue a career in science. The people who 
left science because of negative mentoring experiences were 
perceived as doing so because they lacked the characteristics or 
talent to prosper as a scientist, as Makayla recalled:

I did an internship at a large funding organization … I was 
talking with my supervisor one time … and they said “Well, we 
don’t care about the people who give up because they are 
badly mentored. We care about the people that are so great 
that they will become great scientists no matter what people 
do to them”… That’s the attitude that people have in science. 
The fact that it’s not supposed to be a profession or a job, but 
that it’s supposed to be a passion … Some sort of like tortured 
artist thing whereby you’re so passionate about your art that 
they can’t make you not do it … And that is such a toxic atti-
tude … but people see being deterred by bad mentoring as 
lack of commitment to the art.

Lack of Incentives for Quality Mentorship. Some doctoral 
students (n = 6) in our sample described cultural beliefs, values, 
and norms within academic research that undermined the for-
mation of high-quality mentoring relationships. In most cases, 
participants explained that their mentors were focused on 
advancing their own careers (e.g., achieving promotion and 
tenure) and that providing quality or effective mentorship 
would not help them achieve these goals. Specifically, partici-
pants explained that only research productivity (i.e., grant 
funding, publications) were weighed in how their mentors were 
evaluated and that there were no incentives, rewards, or expec-
tations to provide quality mentorship. For instance, Kamala rea-
soned that the promotion and tenure process played a key role 
in shaping her marginal mentoring experience:
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TABLE 2. This table presents the main forms of negative mentoring experienced within each level of the doctoral research mentoring 
ecosystem, including their conceptual definitions (left column) and the operational manifestations (right column). 

Conceptual definitions Operational manifestations

Macro system: Practices, values, and norms of STEM and academic research that influence mentorship

Gatekeeping (n = 5)
Negative mentoring experiences are viewed as necessary or 

useful for eliminating individuals who do not have the 
disposition to succeed in science.

•	 Negative mentoring experiences are believed to be a necessary or embedded 
component of science graduate training.

•	 Experiencing negative mentoring is commonplace.

Lack of incentives for quality mentorship (n = 6)
Disciplinary beliefs, values, or norms fail to incentivize or 

reward effective mentoring relationships.

•	 Promotion and tenure influence mentor’s behavior and mentoring support.
•	 Evidence of effective mentorship practices are not considered in promotion 

decisions or rewarded.

Power structures (n = 11)
Mentors have power over mentees due to their position or 

other power-related beliefs, values, or academic norms.

•	 Mentors are perceived to have power, while mentees do not.
•	 Mentors have hierarchical control over mentees.
•	 Doctoral students perceive that they have no power in their mentoring 

relationships.

Role tension (n = 6)
The norms of academic research cause faculty to be reliant on 

graduate students to produce research even though the 
goals of graduate education may not always align with 
research productivity.

•	 Funding model relies on research productivity and is believed to be in 
tension with doctoral student development and education.

•	 Tension exists over misaligned expectations for a learner versus an 
employee.

Micro system: Lab, departmental, or institutional factors in the local environment that contribute to and influence mentorship

Collegial protections (n = 8)
Mentee perceives that mentors in their department are safe 

from repercussions because of their seniority, department/
program needs, or academic freedom.

•	 Untenured mentors appear reluctant to stand up against senior, tenured 
faculty.

•	 Programs or departments continue to allow mentors to mentor even when 
they are known to engage in detrimental mentoring behaviors.

•	 Faculty justify or support mentors’ actions, even if they are viewed as being 
harmful.

•	 Faculty have academic freedom that allows them to mentor as they see fit.

Insufficient structure (n = 18)
Mentee believes that there is a lack of policies, procedures, or 

supports to assist them when experiencing dysfunction in 
their mentoring relationship.

•	 Departmental or institutional leaders do not provide support or intervene to 
provide mentee with mentoring support.

•	 Policies or plans to mitigate negative mentoring experiences are absent.
•	 Departmental or institutional culture is perceived as not being conducive for 

fostering healthy mentoring relationships.

Social undermining (n = 23)
Mentee believes that the mentor engages in actions that 

damage and undermine the mentee’s ability to establish and 
maintain healthy working relationships in their local 
environment.

•	 Mentor gossips, spreads rumors
•	 Mentor belittles or gives contradictory advice during dissertation committee 

meetings
•	 Mentor talks down to mentee in front of others
•	 Mentor engages in actions that damage mentee’s work-related success
•	 Mentor fosters a poor or hostile working environment
•	 Spousal presence negatively influences research group

Dyadic system: Poor relationship functions or forms of support between the mentor and the mentee

Interpersonal mismatch (n = 19)
Mentee and mentor and have dissimilar values, personalities, 

workstyles, or communication preferences.

•	 Mismatched personalities
•	 Dissimilar career goals and outcomes
•	 Dissimilar research interests
•	 Different life priorities or values

Limited career support (n = 38)
Mentee reports not receiving sponsorship, coaching, network-

ing and exposure, or advice related to their career goals 
from the mentor.

•	 Lack of engagement or interest in mentee’s research or career development
•	 Insufficient safety training
•	 Lack of technical guidance
•	 Limited or no feedback or advice on networking, career options, publishing, 

grant writing
•	 Insufficient provision of networking or development opportunities

Limited psychosocial support (n = 28)
Mentee feels that they did not receive counseling, affirmation, 

emotional support, acceptance, or confirmation from the 
mentor.

•	 Passing judgment on mentee’s career achievements or goals
•	 Insufficient encouragement or validation
•	 Lack of investment in mentoring relationship

Poor relationship quality (n = 19)
Mentee has poor feelings about the mentoring quality or is 

generally unsatisfied with the mentoring relationship.

•	 Little emotional connectivity or disclosure in the relationship
•	 Mentee dissatisfied with mentor
•	 Mentee and mentor generally dislike or distrust each other.
•	 Mentor does not engage in social-/relationship-building activities with mentee.

(Continues)
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Conceptual definitions Operational manifestations

Ontogenic system: Problematic mentor behaviors and characteristics

Deceit (n = 12)
Mentor misrepresents information or witholds it from the 

mentee.

•	 Lies to mentees about how their ideas or research will be used
•	 Tells the mentee one thing and then does something different
•	 Keeps mentee “out of the loop” on important issues

Inaccessibility (n = 38)
Mentor has too many professional obligations or events in their 

personal life that excessively limit the amount of time the 
mentor can commit to the mentee.

•	 Absent due to excessive traveling for conferences, fieldwork, or other 
commitments

•	 Absent due to too many leadership obligations
•	 Does not spend time with mentee in favor of spending time writing grants, 

carrying out service responsibilities, or working on other research projects
•	 Mental and/or physical health issues of the mentor or mentor’s family
•	 Moves, relocates
•	 Experiences marital troubles/divorce

Limited expertise (n = 23)
Mentor appears to not have the knowledge, skills, or abilities to 

effectively guide the mentee.

•	 Not current on ideas, theories, methods, or findings related to mentee’s 
research

•	 Unable to give technical advice or guidance
•	 Unable to effectively guide research or effectively supervise or mentor 

others

Limited interpersonal abilities (n = 34)
Mentor has persisting attitudes, behaviors, or personality traits 

that limit their ability to communicate or interact with the 
mentee effectively.

•	 Has a bad attitude, is rude, condescending, dismissive, defensive, 
narcissistic, conceited

•	 Has oscillating mood or personality changes, is passive-aggressive, or 
behaves impulsively

•	 Discusses romantic interests or intimate details, makes inappropriate jokes 
or comments, overshares personal information

•	 Gives unsolicited personal advice

Supervisory styles (n = 34)
Mentors approach to managing and directing does not match 

the mentee’s needs.

•	 Takes credit
•	 Punishes, intimidates, threatens, coerces, calls names, swears, yells
•	 Encourages competition among lab members
•	 Is detached from mentee’s day-to-day needs
•	 Has a philosophy of little to no collaboration on research, of minimal 

communication or feedback
•	 Meticulously oversees or is over-involved in research tasks
•	 Attempts to control how mentee conducts research, allows mentee little 

autonomy or ability to make decisions about research

Unequal treatment (n = 14)
Mentor treats mentee differently based on personal characteris-

tics or mentor preferences.

•	 Discrimination
•	 Favoritism

My mentor doesn’t have tenure yet, so a lot of the things that 
she’s done I felt have been because she’s presumably under a 
lot of pressure to get tenure … She made me feel like my 
research didn’t deserve as much attention as some others’ in 
the lab … I wanted to apply to give a talk at a conference … 
and at this point I’m a sixth-year graduate student and I pre-
sented my first poster two months ago … I tried to talk to her 
about it because I would really like to present and get feedback 
on my work. She said “Well, you’re welcome to try to get an 
abstract but I want you to apply to conferences where no one 
will know me.” Because outside feedback from people in her 
field, that aren’t at the same university is an important part of 
her tenure package and how she’s evaluated … She’s trying to 
establish herself in the field … and market the lab in a very 
specific way, and my sense is that my project didn’t fit into 
that.

Power Structures. About a quarter of the participants (n = 
11) described how the power differentials and hierarchy 
between graduate students and PIs were pervasive elements 
of academic culture that contributed to their negative mento-

ring experiences. PIs were perceived as having the freedom to 
function as they pleased and were able to exert power over 
their mentees without any checks and balances or account-
ability for their actions. For example, Su described how “the 
bad professors can do whatever they want and have to do 
something super, super bad in order to get punished.” Other 
participants felt their mentors were “untouchable,” even as 
assistant professors without tenure, although full and associ-
ate professors were believed to be even more powerful. For 
example, some mentors blatantly told their mentees that they 
were in the position of power, which allowed them to coerce 
or threaten their mentees (e.g., withholding a letter of recom-
mendation). Participants felt that the power differential 
allowed dysfunctional mentor behaviors (ontogenic) and poor 
mentoring relationships (dyadic) to develop and persist. 
Because of mentors’ power and control, participants felt 
unable to defy their mentors or address issues with them. For 
example, Jada experienced mentoring issues at the ontogenic 
and dyadic levels that she attributed to her reliance on her 
mentor for professional endorsement:

TABLE 2. Continued
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This is not just a teacher or a professor that I’m taking a course 
with, this is my mentor, my PI. Any letters of recommendation 
that I really need would come from him because he’s known 
me … for an extended period of time. But I choose not to dwell 
on [my issues with him] or show negative feelings towards 
him, because I know that he still has to sign off on my degree. 
He still has to write a letter. I may need his connections … 
I need his approval at the end of the day.

Participants also described how the norms of science, 
especially the enactment of these norms in policy and prac-
tice, contributed to and enforced the power differential 
between doctoral students and faculty. For example, partici-
pants explained how graduate program policies and proce-
dures ensured PIs held power because PIs had to sign off or 
approve mentees’ research in order for mentees to graduate. 
Other participants explained that it was a norm in the disci-
pline for their PIs to serve as authors on their research pub-
lications, regardless of their contribution to the project, 
which reinforced PIs’ power over doctoral students. Kara 
recalled her experience writing a paper and then submitting 
it to a journal in her PI’s name to increase the likelihood of it 
being favorably reviewed because of her PI’s reputation and 
connections (i.e., power), as opposed to the quality of the 
work.

We submitted the proposal for the editorial review board to 
consider and you can only submit it in one person’s name. We 
know someone on the review board and they said we should 
definitely submit it in your advisor’s name because they won’t 
accept something by an unknown grad student. Just put down 
your advisor’s name and they’ll definitely look at it and con-
sider it. It was sort of funny … I wrote the entire outline, the 
intro letter, and the entire application. She didn’t really do any-
thing with it, but then we submitted it in just her name.

Role Tension. Several doctoral students (n = 6) reported that 
there appeared to be a tension in academic research between 
graduate education as a developmental experience and gradu-
ate research as a job. Specifically, doctoral students felt that 
they were simultaneously playing two competing roles: a 
learner and an employee. Many doctoral students were funded 
from their PIs’ research grants, which set up the implicit expec-
tation that they were employees. Participants described how 
their mentors treated them like employees whose sole respon-
sibility was to produce research results and thus the mentors 
actions tended to be supervisory rather than concerned with 
mentees’ development. Some participants indicated that they 
were expected to produce data constantly and that there was 
little room for career exploration or skill and interest develop-
ment that did not directly relate to their research. For example, 
mentors were known to be reluctant about supporting mentees’ 
pursuits or interests outside of academic research (e.g., intern-
ships, professional development courses), because this meant 
they were not working on the projects that their mentors 
viewed as valuable or productive. This disconnect about the 
purpose of graduate education allowed for tension to form 
regarding the type of relationship and support the mentees 
desired and what their mentors were able to provide. Ash 
explained:

I definitely feel like a cog in a machine … me being viewed as 
like a disposable or interchangeable asset rather than a devel-
oping scientist or a human myself. Like I am an employee 
working for a salary, just churning out results, rather than a 
student or mentee that needs mentorship and might go onto 
bigger things one day.

Collectively, these macro-system results indicate that gradu-
ate students in our sample attributed at least some of the nega-
tive mentoring they experienced to aspects of academic research 
and the nature of graduate education. These participants 
acknowledged that at least some of their poor experiences with 
mentors were attributed to the larger system rather than the ill 
intent of individual mentors.

Micro System
The micro system refers to factors in the local environment, 
including the research group, department, and institution, that 
contribute to or otherwise influence graduate students’ nega-
tive mentoring experiences. Participants described three micro-
level phenomena: collegial protections, insufficient structure, 
and social undermining.

Collegial Protections. A fifth of our participants (n = 8) 
described how faculty in their graduate programs were protected 
when doctoral students expressed concern over their mentoring 
relationships. The protections occurred for a variety of reasons 
that included academic freedom, seniority, and program or 
departmental needs. Doctoral students perceived that these pro-
tections allowed mentoring problems to go unchecked or unre-
solved because many faculty were hesitant to address or confront 
their colleagues. For example, doctoral students described how 
early-career, untenured faculty appeared unwilling to intervene 
to defend graduate students who experienced negative mentor-
ing behaviors from senior, tenured faculty. Doctoral students also 
perceived that faculty mentors who were known to be successful 
with grant funding or private donations were also allowed to 
mentor as they pleased. Some participants noted that their men-
tors were “very likeable” in their department and had received 
awards or formal recognition for their research, teaching, or men-
toring, making it difficult for doctoral students to gain credibility 
when they claimed they were experiencing dysfunction in the 
mentoring relationship. Other doctoral students explained how 
faculty took a laissez-faire attitude toward colleagues’ mentoring 
behaviors because interfering ran counter to the tenet of aca-
demic freedom. The prevailing belief in these local environments 
was that faculty were free to function as they pleased because of 
their position or status in the university, as Brock explains:

Everyone knew how poor my [mentoring relationship] was. 
People would stop me in the hallway and tell me like, “I’ve 
heard how poorly things are going with the [mentor].” And 
I’m like, “yeah it sucks.” And they’d be like, “I’m so sorry,” 
and move on … All you did is make yourself feel better about 
making me understand that you know, but aren’t going to do 
anything … Step up, you are tenured. Tell that person to stop 
behaving this way … I completely understand, for someone 
that’s tenure track, I also would not put my career on the line. 
But if you’re tenured, I don’t understand why people wouldn’t 
just call it out and say, “That person is behaving poorly and 
abusing people. What’s the risk?”
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Insufficient Structure. Nearly half of the participants in our 
study (n = 18) expressed concern about a lack of policies or 
procedures aimed at providing structure or addressing issues 
that arose in mentoring relationships. Some of these students 
were in situations that were particularly unstructured, such as 
their mentors being on sabbatical or on personal leave for an 
extended period. Students in these situations noted that they 
did not receive any support or resources from the department or 
university to take the place of their inaccessible mentors. Other 
students focused on the lack of structure for reporting mentor-
ing issues. Several participants sought out help from their grad-
uate coordinators or departmental and institutional leadership. 
Of these participants, some reported that their attempts were 
dismissed or that they were actively discouraged from reporting 
mentoring issues. Others reported not seeking support because 
they perceived that these attempts would be disregarded or not 
taken seriously or that the individuals in these positions were 
inaccessible or unwilling to advocate on their behalf. Yet other 
participants described a competitive or hostile departmental 
culture that made them hesitant to show any signs of shortcom-
ings, either of their own or their mentors. They were concerned 
that bringing attention to mentoring issues would be a sign of 
weakness for themselves or their mentors. Collectively, these 
students believed that there should have been program-level 
supports in place to assist them when they were experiencing 
mentoring issues, as Laurel highlights:

At my university if two faculty members have conflict, then 
they go to HR [human resources]. If two graduate students 
have a conflict, I think they go to the chair of the department. 
But if a graduate student and a faculty member have a conflict, 
there is no course of action or procedure … So there’s really 
nowhere to go if you are having issues.

A number of doctoral students felt that dissertation commit-
tees were a natural structure to buffer against limited support 
from their mentors. However, several students described how 
their attempts to receive support from their committee mem-
bers were unsuccessful. Participants recalled that it was com-
mon for their committee members to have constraints on their 
time, resources, and expertise that prevented them from provid-
ing effective mentoring support. For example, Olivia described 
how she relied on her committee members, because her mentor 
was inaccessible, but struggled to receive adequate support:

I’ve been trying to reach out more and rely on [committee 
members] for resources. My committee hasn’t really been too 
great, but they also aren’t being difficult … I feel like I’m not 
getting enough guidance from them … The one that I thought 
would be the bioinformatics person, I found out that they are 
not a bioinformatics person. He hasn’t been helpful. Another is 
just very absent, he’s like, “get it done and get out of here.” The 
third, is really nice and I like her, but they are the furthest 
removed from my research … I feel like I’m not getting any real 
guidance on the direction of my research.

Social Undermining. More than half of the doctoral students 
in our sample (n = 23) described instances when mentors acted 
in ways that undermined their standing in their research groups, 
departments, and institutions (Duffy et al., 2002). Although 

these behaviors could fit within the ontogenic system, we cate-
gorized these experiences as part of the micro system, because 
participants described these experiences as having micro sys-
tem–level effects, such as harming their relationships and repu-
tation with others in their local environments. Doctoral stu-
dents described instances when mentors gossiped or spread 
rumors about them, created divisiveness between the mentee 
and others, or made insidious or belittling comments about 
them in front of dissertation committee members, research 
group members, or other influential people in the students’ 
immediate environments. Doctoral students felt these damag-
ing remarks seemed out of place or inappropriate, especially in 
the presence of others. They perceived these actions as harming 
their reputations and research-related success, as Isaac 
explained:

We would have a group class that she would teach. In the 
middle of lecture she’d start critiquing me in a way that was 
nothing to do with the lecture or anything … These sort of 
small little snippets in front of other students that I feel are 
really not helpful … plus I don’t understand why a professor 
would demean a student in front of other students. I under-
stand it being critique in a one-on-one meeting setting, but to 
critique someone actively and verbally in front of other stu-
dents I was uncomfortable with.

Participants also described how their mentors’ interactions 
with other research group members promoted a working envi-
ronment that was pernicious, aggressive, or otherwise not con-
ducive to professional growth and productivity. These instances 
made it challenging for mentees to seek support from lab mates 
and strained their relationships with their mentors, especially if 
the mentor avoided or was unable to effectively address con-
frontations or disputes that occurred among lab members. 
Some doctoral students indicated that they were in research 
groups where the mentor’s spouse was an employee in the 
group, and they described how this could contribute to negative 
mentoring experiences. These situations typically involved the 
student confiding in the spouse, who then reported the details 
of the conversation to the mentor. In other cases, a spouse’s 
presence in the lab was perceived as a “spy” who then reported 
lab goings-on to the mentor. Doctoral students reported that 
these experiences led to a sense of discomfort and mistrust 
within the research group that compromised the quality of the 
work environment. Maria recalled how her mentor’s spouse 
made it difficult for her to form working relationships with oth-
ers or to solicit support from her mentor:

It was always him and his wife, they always had to be together 
in everything for some reason … Our lab schedule was just so 
strict and we couldn’t take a day off … If we were late or took 
a day off, his wife would come yelling at us in front of every-
one in the lab and it was just so scary … the lifestyle of lab … 
we just didn’t have any liberty at all. [The spouse] was always 
on top of us and [my mentor] always took her side. He never 
took any perspective other than hers.

Considered together, these micro-system results indicate 
that local environmental factors either created situations where 
negative mentoring could be experienced or failed to protect 
doctoral students when negative experiences occurred.
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Dyadic System
The dyadic system is represented by the mentoring relationship, 
which encompasses its quality (e.g., level of trust, reciprocity, 
connectedness in the relationship) and functions (e.g., the level 
and forms of support the mentor offers the mentee). Experi-
ences within the dyadic system were specific to individual men-
tee–mentor relationships and could vary from one mentee to 
another, in contrast to the ontogenic system, which was attrib-
utable to the mentor and affected all mentees. Doctoral stu-
dents reported four forms of dyadic-level negative mentoring: 
interpersonal mismatch, limited career support, limited psycho-
social support, and poor relationship quality.

Interpersonal Mismatch. Nearly half of the doctoral students 
in our sample (n = 19) noted that they did not match with their 
mentors in terms of personality, work style, communication 
preferences, or values. Mentees perceived that, because they 
did not match well with their mentors, they missed many of the 
outcomes associated with successful mentoring relationships. 
Some students noted general mismatches between themselves 
and their mentors. For example, Addison explained:

He would give, I suppose, “suggestions” and he wanted the 
students to guide the project ultimately, but I wanted a bit 
more of like, “Let’s talk through these things together and then 
have an agreement about whatever I’m going to do and then 
I’ll go do it.” He was more of an ideas person and he was not a 
pragmatist, where I was always much more realistic.

Other participants commented on specific mismatches in 
terms of career goals that resulted in lower-quality relation-
ships with their mentors. Adrianna explained how she and her 
mentor had different viewpoints and values on the goals of 
graduate school:

It got to a point where she was having a really hard time 
understanding why I cared for other things that weren’t related 
to academia. She’s like, “I think it’s great that people out there 
in the world are doing things to make the world a better 
place.” But she also just had a hard time understanding why I 
cared, when [she thought] my priority, and not only my prior-
ity, but the main thing in my life should only be grad school. 
That was very hard for me, because that’s something very core 
of who I am … improving the community.

Limited Career Support. Almost all of the graduate students 
in our sample (n = 38) expressed concerns that they did not 
receive sufficient career advice or scientific guidance from their 
mentors. Several graduate students described instances when 
their mentors prevented or discouraged them from presenting 
their research at or attending conferences. For example, Aaron 
described how his mentor did not allow graduate students with 
incomplete work to attend conferences: “[My mentor] doesn’t 
allow his students to go to conferences unless their project is 
finished, because he has been scooped before and is fearful of 
that happening again.”

Other participants described situations in which their men-
tors did not provide them with guidance or feedback with writ-
ing proposals, job applications, or manuscripts. Evan described 
his experience of attempting to secure funding for his research 
with little to no help from his mentor:

I wasn’t funded when I came to the lab … I am constantly 
applying for grants. I know that is your job as a grad student, 
but at some point, you’re sort of expected to have a PI write for 
some money … I just got an email from him and it says “Hi 
Evan. I just ran across this page of various grants. Cheers, 
Mentor.” That’s it. It’s a link. A link to a website with 20 differ-
ent hyperlinks. So, it’s like yes, I know how to use Google … 
Can you say the ones that you’ve applied to in the past that 
have been successful? Or that your colleagues applied to? I 
mean, I guess I need to take some responsibility. I’m a smart 
dude or I wouldn’t be in grad school, but it’s just overwhelm-
ing. I’m supposed to be teaching, taking classes, and I’m 
swamped with research and it’s just like do all that while find-
ing your [own] funding.

In other instances, participants wished that their mentors 
had advocated on their behalf in committee meetings or assisted 
them with networking at conferences. Addison described her 
experience of writing her dissertation and trying to defend her 
thesis while her mentor was not engaged:

I had met my end of the bargain and got [my mentor] the 
dissertation. He read the first two chapters of my dissertation 
and gave me edits, and skimmed the remaining three. Two of 
which were ones with data we had never really talked over … 
so the lack of comments was especially not helpful … He also 
wasn’t advocating for me on behalf of my committee, he wasn’t 
making time, he wasn’t guiding any of the process. He would 
write, at least in two emails, “Just do whatever you need to do 
to make them like your dissertation. Just make it work.” I 
would get some edits back from the committee and want to 
talk them over with him, and he would say “Just do it.” I would 
and he would come back with, “Oh well now I need to edit 
this. I want more say in this.” I was like, look, you can’t give me 
full responsibility in doing it the way it needs to be done and 
then try to take it back and put your hands back in. Either you 
are in this and helping me or you let me do whatever I need to 
do to finish and you just sign it off.

Limited Psychosocial Support. The majority of doctoral stu-
dents in our sample (n = 28) also expressed concerns about not 
receiving validation or appreciation from their mentors. Men-
tees wished that they had receive more verbal encouragement, 
counseling, or emotional support, particularly during challeng-
ing or stressful events in graduate school. For example, Thea 
commented on how her mentor’s lack of encouragement under-
mined her development:

I wanted a lot more attention than he was giving me. I think a 
lot of that was because I was really insecure about research … 
I just wanted someone to tell me that I was doing a good job 
or that I was in the right direction. I don’t think I heard a “good 
job” from my mentor until I defended my dissertation.

Other doctoral students described instances when their 
mentors made comments that undermined their confidence. 
For instance, Rosalie described how her mentor frequently 
made comments that made her feel invalidated and unappreci-
ated, explaining that “by the end … I definitely wasn’t happy, 
which I think is pretty normal … I just didn’t want to deal with 
the confrontation and always being told that I’m wrong without 
any explanation. It was just very discouraging.”



20:ar16, 12  CBE—Life Sciences Education • 20:ar16, Summer 2021

T. T. Tuma et al.

In other situations, mentors appeared to question the stu-
dents’ commitment to their programs and to their degrees. Laurel 
described how her mentor’s comments made her feel unmoti-
vated and discouraged her from viewing herself as an academic:

He told me that he thought I wasn’t going to graduate and that 
he thought that he wanted my PhD more than I want my own 
PhD, which I think is one of the worst insults that I’ve ever 
heard. Coming off of the fact that I had been struggling so hard 
to pass my qualifying exam, to hear that I’m not going to grad-
uate was a really hard thing and exactly the opposite of what 
motivates me. I am not motivated by fear or by stress, I’m 
motivated by opportunity. Him telling me that I’m not going to 
graduate made me want to work less hard.

Poor Relationship Quality. Nearly half of the doctoral stu-
dents in our sample (n = 19) felt that their mentoring relation-
ships were generally of poor quality or lacked positive relational 
elements (e.g., empathy, reciprocity, respect) or that they did 
not have a strong personal attachment or connection with their 
mentors. Some mentees reported that their relationships with 
their mentors were practically nonexistent, while others noted 
a lack of closeness or trust. For instance, Thea recalled that her 
relationship with her mentor felt insubstantial, explaining that 
“Compared to a lot of people I wouldn’t call it bad. It wasn’t 
terrible, it just wasn’t great. It just, it was almost like he wasn’t 
a mentor to me at all.”

Often mentees indicated that the mentoring relationship felt 
compulsory or lacked depth beyond a supervisory or formally 
assigned relationship. Ash described:

I just get the feeling sometimes like that she couldn’t care less 
about what I’m really doing in the lab as long as it produces 
results. This lab is pretty well funded and there are a lot of 
students that would like to get into it … Sometimes I feel eas-
ily replaceable and that she really couldn’t care less … If I told 
her tomorrow that I was leaving the lab, she probably wouldn’t 
bat an eye, at least to my face.

Some participants felt that their mentors tried to resolve 
their relational issues, but that their attempts were not success-
ful and contributed to future issues. For example, Lily likened 
her relationship with her mentor to that of an abusive romantic 
relationship:

Whenever we had big fights … she would say “Let’s go out for 
dinner.” She would always be nice to me right after a fight … 
She’d listen and apologize but then she’d do the same thing 
again. Looking back on it is ridiculous … It was like how you 
bring flowers to your girlfriend after you beat them up. Not 
joking, that’s really what it was like. But then she’d do the 
same thing again and again.

Other doctoral students felt that their mentors were not sin-
cere or believable, which undermined trust in their relation-
ships. Lee described how his mentoring relationship was char-
acterized by distrust:

If I ask [my mentor] a question and he tells me an answer, and 
then the next day he completely forgets the way he worded 

things. Now I’ve learned to write things down, repeat it to him, 
and he says “yes.” One day he told me straight up that I am 
lying, that I had made it up, and I was like “I literally wrote 
down word for word what you told me to do.”… So I distrust 
him about certain things.

Collectively, the dyadic system results indicate that all doc-
toral students in our sample experienced one or more problems 
with the quality of their mentoring relationships and the sup-
port they received from their mentors.

Ontogenic System
The ontogenic system is characterized by individual-level char-
acteristics and behaviors of the mentor as perceived by the 
mentee. We observed six main forms of ontogenic-level nega-
tive mentoring experiences: deceit, inaccessibility, limited 
expertise, limited interpersonal abilities, problematic supervi-
sory styles, and unequal treatment.

Deceit. About a quarter of participants in our sample (n = 12) 
described instances when their mentors behaved or acted in 
ways that misrepresented or “hid” information about research 
obligations, expectations, lab or work norms, and career moti-
vations from their mentees. Doctoral students recognized that 
these actions had occurred after they discovered information 
that contradicted their mentors’ justifications or explanations. 
In many situations, participants felt that these actions were 
related to a mentor’s own career motivations or outcomes (e.g., 
tenure, sabbatical, professional moves, retirement, authorship 
decisions). These behaviors often led to strained relationships, 
because mentees felt that they were not trusted by or able to 
trust their mentors. Ash described how his mentor moved their 
laboratory to a more prestigious institution, providing no infor-
mation about the move until the plans had already been 
solidified:

A week before lab meeting, [my mentor] said, “I have some 
lab business to discuss after lab meeting next week, so please 
make sure to attend.” I didn’t think much of it … but the rumor 
mill got churning and some people figured it out that some-
how she was moving to another campus, a more prestigious 
campus. I heard those rumors and thought, “There’s no way. 
That would be crazy,” but that’s what it ended up being. This 
must have been all but certain for a matter of months and she 
didn’t share anything about the process or the possibility of it 
with those of us in the lab who it really impacts … It was really 
a bummer to feel that way … like this important information 
had been hidden from us because it wasn’t necessary to our 
productivity I guess, but it is necessary for our future planning 
and especially for me.

Inaccessibility. Almost all of the doctoral students (n = 38) in 
our sample reported that they did not receive sufficient atten-
tion from their mentors, primarily because they perceived their 
mentors were too busy with other professional obligations, 
their mentors had personal issues that demanded their atten-
tion, or that their mentors were emotionally unavailable. Grad-
uate students felt that their mentors’ busyness or personal 
issues compromised the quality of their relationships and their 
mentors’ capacity to provide support. Some participants 
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reported that their mentors had professional obligations or 
competing demands that severely constrained the amount of 
time they were able to devote to their mentees. Others noted 
that their mentors had administrative responsibilities (e.g., 
department head, graduate coordinator) that made them 
“extremely busy.” Some described how their mentors were 
chronically inaccessible due to conference travel, fieldwork, 
and other responsibilities of their position (e.g., grant writing, 
teaching). Addison remarked:

He had a lot of administrative duties. We would see him in the 
lab maybe like three times a year … His presence in the lab 
itself was minimal, and I started seeing him one-on-one a lot 
less because he was physically out of the country. He’d be giv-
ing talks and he would just have these other responsibilities.

Mentees also attributed their mentors’ inaccessibility to per-
sonal demands such as family issues, emotional difficulties, and 
life-changing situations (e.g., marital problems, mental health 
issues, moving), which impacted their ability to mentor effec-
tively. Doctoral students recognized that these issues were often 
outside of their mentors’ control, but they also expressed frus-
tration that these personal experiences negatively impacted 
their mentors’ work performance and accessibility. Some partic-
ipants felt that their mentors were “just too overwhelmed to be 
a proper mentor” or were known to “fall asleep [during lab 
meetings] because [they were] so exhausted from everything.” 
Heather described how her mentor’s role as the director of a 
graduate program impacted her ability to provide effective 
mentoring support:

She was just super removed from lab, as far as her [office] 
location and that her focus was on the master’s program and 
not her PhD students … Each time it was just a different 
excuse. First, it was the master’s program. Then it was health 
issues with her parents. And then it was other stuff with her 
husband and her kids. And now it’s like her and her health, so 
she wants to retire so she can focus on her health. So it’s 
always something outside of the lab that has the priority.

Several participants also described instances when they felt 
neglected or abandoned when a mentor went on sabbatical. 
Doctoral students recognized that were expected to be operat-
ing predominantly independently during their graduate educa-
tion, but they also desired periodic guidance and support from 
their mentors to alleviate feelings of neglect or abandonment. 
Evan recalled the experience of needing and failing to receive 
support from his mentor:

He got tenure right at the end of my first year here. He and his 
wife both did … and then they both went on a one year long 
sabbatical … So that’s been difficult. He’s been even less 
responsive. He’s been you know, dealing with his own stuff. 
He’s been homeschooling his children the first semester he was 
over on sabbatical in Europe, so that was taking up a ton of 
this time. He’s collaborating with other universities.

In addition to being physically inaccessible, mentors were 
perceived as emotionally unavailable or inaccessible by the 
majority of our participants. Specifically, doctoral students felt 

that when they confided in or revealed something emotionally 
sensitive to their mentors (e.g., personal stressors, concerns 
over qualifying examinations), their mentors appeared to lack 
empathy or seemed inattentive or disinterested. When some 
doctoral students confided their concerns with their mentors, 
they felt they received an emotionally inappropriate or invali-
dating response. They expressed disappointment in not being 
able to rely on their mentors for support, as Makayla remarked:

I got divorced and it was a terrible, terrible time … I wanted 
to take a bit of a break. [My mentor] took me to coffee saying 
that she’d gotten divorced as well when she was younger and 
she wanted to talk about it. I kind of thought, because I am an 
idiot, “Oh look a human side. This is great.” But no, the coffee 
was to explain to me how this was the wrong time to take time 
off because I really had to hunker down and work … bury 
myself in work to make myself feel better. That was her 
advice. It did not make me feel any better … Apparently, she 
was relating to me by saying, “I’ve been in the same situation 
as you and this is how you fix it—by working 12-hour days 
until I tell you to stop.” That’s not good advice. I felt that she 
was in a position of power and a position to help me, and she 
chose not to.

Limited Expertise. More than half of the doctoral students in 
our sample (n = 23) noted that their mentors did not have suf-
ficient knowledge, skills, or abilities to provide effective guid-
ance. Some participants described situations in which their 
mentors were not familiar with an experimental technique, 
methodology, or the relevant literature necessary for their 
research. Others spoke more generally, noting that their men-
tors appeared to not have sufficient knowledge to provide sub-
stantive guidance about the research, as Anny explained:

[My mentor] had many projects in the lab, like most PIs do. He 
put me on the one that he cares the least about and knows the 
least about. I think that was a mistake. Usually PIs know at 
least a little bit about each project. Looking back, I don’t know 
why he even has that project going on because he knows noth-
ing about it … He didn’t know any of the relevant literature. I 
would be stuck on something and try to figure it out and I’d tell 
him and he would just not know. And he would never admit 
[that he didn’t know] it either.

Other doctoral students felt that their mentors had minimal 
expertise in the practice of mentoring, which limited their abil-
ity to effectively support graduate students. Some students 
attributed this to the fact that their mentors were new faculty 
members and that they were the first graduate student to join 
their research groups. Others felt that their mentors generally 
had little knowledge or had not received training or profes-
sional development on how to mentor graduate students. For 
example, Laurel described how her mentor’s inexperience con-
tributed to a marginal mentoring experience:

I think his poor mentorship is not because he’s a bad person or 
a bad guy, I think he’s just so new that he couldn’t even fathom 
that people approach problems in a different way than him … 
He’s actually commented and [said that] it’s actually taken 
him a long time to realize that each student needs their own 
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things and to be mentored in their own ways. I think a lot of 
our conflict was driven by his lack of mentor experience. He’s 
even admitted that he had received no training in how to be a 
mentor. His post doc mentor matched the style that he needed, 
so he’s never thought about other mentorship styles.

Limited Interpersonal Abilities. The majority of participants in 
our sample (n = 34) felt that their mentors were interpersonally 
maladroit or ineffective in interacting, communicating, or 
working with others as a result of limited social skills. Some 
instances involved mentors engaging in behaviors inappropri-
ate for the workplace, such as discussing romantic interests or 
over-sharing details from their personal lives. For example, 
Gabriela explained how her mentor confided confidential infor-
mation about his personal life with her:

[My mentor] just kept telling me about all this stuff that he 
was going through. Some of which was very inappropri-
ate. Like “I don’t know if I love my wife anymore”… I should 
have had the nerve to stop him and tell him like, “Hey this is 
uncomfortable, I don’t want to know this.”

Gabriela’s mentor continued to overstep professional bound-
aries by providing unsolicited advice on her personal life, say-
ing, “‘You should date this guy,’ and, ‘You should see this other 
person.’ And, [my mentor] said ‘Oh I’m going to try to date this 
grad student.’ Telling me all these things. And I was like, ‘Stop, 
please.’”

Other participants described how their mentors made inap-
propriate jokes and comments, swore, or used repugnant lan-
guage. For example, doctoral students recalled how their men-
tors were known to explicitly promote their personal opinions 
and make statements that were perceived to be uncalled for in 
the workplace, such as “you shouldn’t have kids while in grad-
uate school” or that “anyone who works in industry is basically 
a blood-sucking leech.” In a particularly extreme situation, a 
doctoral student recalled how her mentor made an extremely 
vulgar remark and referred to her as “a sexual assault 
magnet.”

Other instances of interpersonal incompetence occurred 
when doctoral students felt that their mentors had personality 
traits, attitudes, or behaviors that undermined their relation-
ships. For example, participants described their mentors as con-
descending, defensive, dismissive, hot-tempered, narcissistic, or 
rude. In other cases, doctoral students believed that their men-
tors had underdeveloped “soft skills” or were just generally dif-
ficult to work with. Some participants described these traits 
being persistent throughout the mentoring relationship, while 
others felt that a mentor’s behavior had progressively deterio-
rated or changed since the student had initially joined the lab. 
Other participants expressed frustration because their mentors 
appeared to have multiple, oscillating personalities that were 
unpredictable. For example, Steven recalled how his mentor’s 
behavior appeared to be influenced by interpersonal or environ-
mental stresses, which made it difficult for him to ask her for 
support:

She runs very hot and cold … Some days she would come in 
and she’d be just a lovely person. She’d be fine to work with. 

But then, the next day, it’d be the complete opposite person. It 
was this ticking time bomb of anger and frustration that we 
would try to work around. I would dread coming into the 
office, thinking, is today going to be the day she’s going to 
blow up on me for something? There was that constant fear 
and level of anxiety coming into the office every day and 
potentially dealing with that.

Doctoral students also described how their mentors behaved 
in passive-aggressive ways or were known to make indirect or 
subtle disparaging remarks (i.e., microaggressions). These situ-
ations made it challenging for mentees to engage or interact 
with their mentors. Adrianna, an international student, 
described one situation when she had wanted to return to her 
home country for holiday break, and her mentor initially 
agreed. However, when Adrianna returned, she explained how 
her mentor appeared to be irritated that she had spent time out 
of lab:

After I came back, she was very annoyed. Really openly 
annoyed at me for quite some time. It was definitely a stressful 
period for me. She’s my advisor, and of course I needed to talk 
to her, but the conversations were always very tense. It’s not 
like she ever openly told me how annoyed she was, but every-
one in the lab could tell.

Problematic Supervisory Styles. Almost all of the doctoral 
students in our sample (n = 34) described problematic 
supervisory styles, which included abusive supervision, 
hands-off supervision, and micromanagement. All three 
styles were perceived as ineffective or detrimental, under-
mining the formation of a healthy and productive working 
relationship. More than half of the doctoral students in our 
study reported forms of abusive supervision (Tepper et al., 
2017), such as yelling, name calling, credit taking, punish-
ment, intimidation, and coercion, as well as making explicit 
or implicit threats and encouraging competition between lab 
members. Makayla explained how her mentor would engage 
in abusive behaviors such as yelling, aggressive outbursts, 
and accusations:

She’d call you incompetent all the time, at least on a weekly 
basis … She would explode, with this sort of tirade where 
she’d call you stupid or incompetent … She’d occasionally 
accuse you of making things up when they weren’t working, 
which makes no sense because if you were going to make it up, 
surely, you’d make it up that it was working!… She also called 
me an idiot a couple of times … sometimes I am an idiot, but 
I sort of had this notion that you can’t call people idiots when 
you’re working, but clearly that was not the case. She’d also 
call you stupid. She’d call you a failure.

Other doctoral students reported that their mentors were 
“hands-off,” providing too little guidance or supervision on 
their research. These mentees expressed the need for more 
management to help them stay on track and make progress in 
their research. Although they appreciated the opportunity to 
function autonomously, they also felt that their mentors did not 
care about them or their work. For example, Evan wished that 
his mentor was more involved:
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I think that one of the main things that was damaging to me 
and also to other graduate students is that he’s been so hands-
off. I am not saying that I need a babysitter and that I need a 
super hard deadline for me to have this paragraph of my man-
uscript [written] and this section of my manuscript to be done 
by. I don’t need to be micromanaged, but I need to be paid 
attention to.

Yet other doctoral students expressed that their mentors 
engaged in “micromanagement”—being too involved in the 
day-to-day operations or too controlling of even straightfor-
ward tasks. Some doctoral students described how their men-
tors’ curiosity and excitement over new findings, which was 
likely well intentioned, was perceived to be intrusive and added 
unnecessary stress for the student. Aaron explained:

As I’m developing the westerns, he’s standing… looking over 
my shoulder and watching them develop. So I have to process 
this mentally for myself but also try to explain to him what 
we’re looking at in real time. Even before I have a chance to 
look and think about the data, I have to be able to interpret it 
and explain it and prove it to him.

Unequal Treatment. More than a quarter of participants (n = 
14) described how their mentors treated individuals either 
more or less favorably on the basis of their personal character-
istics, resulting in differential treatment. Doctoral students 
explained that their mentors appeared to treat certain individu-
als less favorably because of their race, gender, or other per-
sonal characteristics or because of their professional interests or 
aspirations (e.g., teaching interests, nonacademic careers). We 
distinguished these experiences from macro-level phenomena 
(e.g., gatekeeping, role tension), because doctoral students 
described these experiences arising from the direct actions of 
their mentors, rather than explicit departmental or cultural 
norms and practices that resulted in unequal treatment. Some 
participants described how their mentors made blatant, preju-
dicial statements such as, “[You’re] a Latino, you’ll have to work 
twice as hard to prove yourself.” Other mentors appeared to 
pass judgment on their mentee’s lifestyle choices, such as hav-
ing children or getting married while in graduate school. For 
example, Clove explained, “When we talked about my son, he’d 
always be like, ‘It’s unfortunate that you have this burden that 
makes it so that you can’t get work done.’ He thought I was not 
as effective as a researcher because I had a child.”

Other doctoral students described how their male mentors 
appeared to have a closer, more casual relationship with their 
male mentees compared with their female mentees. Thea rec-
ognized that her mentor was likely trying to behave appropri-
ately, but she expressed how these attempts resulted in differen-
tial treatment:

[Male graduate student] would house sit for [my mentor] 
while he was gone. They would go on trips to meet collabora-
tors and conferences together … When they were at confer-
ences, they would go out to get a beer together… My mentor 
and [graduate student] would always have hang out time with 
the bros and I never saw my mentor interact that way with one 
of his female students … I think he was so afraid of being 
sexist that he ended up actually being sexist. He was so afraid 

of crossing a line that shouldn’t be crossed that he instituted a 
barrier for his female students that he didn’t institute for his 
male students. I think it’s because he was trying to do the right 
thing … But there was a wall I hit as a female student … I 
know he’s coming from what he thinks is best. He really thinks 
that putting up these barriers between himself and his female 
graduate students is good. But he doesn’t realize that it’s bad 
when you’re not doing it with all of your students.

Some doctoral students described how their mentors 
appeared to have preferences or played favorites among indi-
viduals. Participants identified these instances of favoritism 
because their mentors gave special or preferential treatment to 
others for no apparent reason. For example, Anny recounted 
how students in her lab were viewed and valued based on their 
position, “My mentor thought that MD students were smarter 
than PhD students … none of the MDs in the lab had lab 
duties—the lab chores would be assigned to PhD students and 
postdocs but not to anyone who was a MD.” Some doctoral 
students described how their mentors had more stringent 
expectations for them, but other members of the lab were 
allowed to perform or operate below these expectations. For 
example, Britney described:

My mentor always had a favorite … being the favorite meant 
that [other graduate student] could get away with anything. 
She could do whatever she wanted. She could just not show 
up and she wouldn’t get in trouble … Anything [other gradu-
ate student] did, even if it was small, was wonderful and 
worth praise while everyone else in the lab got ignored.

Altogether, the ontogenic-level results indicate that mentees 
suffer from a range of mentor behaviors, even behaviors that 
may be well intentioned.

DISCUSSION
Here we identify and describe the negative mentoring that life 
science doctoral students experience with their research men-
tors. We found that mentoring relationships during graduate 
education, like all interpersonal relationships (Duck, 1994; 
Scandura, 1998), can become dysfunctional or have problem-
atic elements. Prior research has dichotomized negative mento-
ring experiences in terms of the effects on mentees’ career or 
psychosocial outcomes (Scandura, 1998). However, doctoral 
students in our sample described how their negative experi-
ences had both detrimental career and psychosocial effects, 
rather than one or the other. For example, doctoral students 
whose mentors prevented them from presenting their research 
at academic conferences indicated that they missed opportuni-
ties for career development and networking (i.e., career effects) 
and that this undermined their confidence and identity as a 
scientist (i.e., psychosocial effect). It is possible that doctoral 
students experience both career and psychosocial effects of neg-
ative mentoring because of their unique position as students 
and employees. Because they are students, doctoral students 
may need more space to learn, make mistakes, and get feed-
back and reassurance than employees. Yet they also need sup-
port related to their career advancement like employees.

Prior research has also dichotomized negative mentoring 
experiences in terms of mentee perceptions of mentors’ good or 
bad intent (Scandura, 1998). However, doctoral students in our 
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sample typically did not focus on mentor intent. In fact, doc-
toral students attributed at least some mentor behaviors and 
relationship shortcomings to factors at the level of research 
groups, departments, organizations, and academic research 
(Figure 1), even though they were not prompted to do so. For 
instance, doctoral students perceived there was little if any 
incentive to provide quality mentoring (macro), which meant 
there was no expectation for their mentors to be accessible 
(ontogenic). The mentor’s inaccessibility led to lack of career 
and psychosocial support (dyadic) that continued because 
insufficient structure was in place at the program level (micro) 
to provide other forms of support to the student or accountabil-
ity from the mentor. These results draw attention to the fact 
that, even though destructive behaviors of mentors are not 
excusable, a faculty member is just one individual within a 
larger ecosystem, and doctoral students are observing this 
during their research training. Other findings from our study 
suggest that there are unique constraints mentors face in aca-
demic settings that may hinder their abilities to engage in 
high-quality mentoring relationships. For example, many doc-
toral students described their mentors as having little mentor-
ing competence or training (ontogenic). This contributed to 
poor attempts at mentor responsiveness to mentee needs, lim-
ited overall relationship quality (dyadic), and continuing con-
flicts within research groups (micro). Furthermore, these situa-
tions led to tension regarding the purpose of graduate education 
if mentees expressed interest in non–research related areas 
(macro). This is concerning, because doctoral students may be 
more hesitant to report and address mentoring issues if they 
perceive these experiences are integral elements of a larger sys-
tem that is beyond their control to change.

Implications for Mentors, Programs, and Institutions
Our results provide some evidence that macro- and micro-level 
actions are needed to achieve ontogenic- and dyadic-level 
improvements. For instance, graduate programs could equip 
mentors and mentees with mentoring maps that make explicit 
the variety of mentoring functions doctoral students need and 
provide a structure for identifying a collection of individuals 
who can provide mentoring support (Montgomery, 2017; 
NASEM, 2019). Mentoring maps may also help mentors recog-
nize and make transparent to their mentees that they have the 
latitude to find other mentors who are able to give them sup-
port, professional assistance, consultation, or guidance that the 
mentors themselves are not able to provide. For example, a 
mentor who is not familiar with a technique or method (i.e., 
limited expertise) could connect a mentee with an individual 
with suitable expertise. It is important to note that the research 
advisor is still fulfilling the networking function of mentoring 
by helping the mentee recognize the gap and find a suitable 
mentor to address it. Several studies have shown that having a 
“constellation of mentors” who fulfill different needs can lead to 
more positive overall mentoring experiences and mentee out-
comes (de Janasz and Sullivan, 2004; Baugh and Scandura, 
1999; Feldon et al., 2019; Blaney et al., 2020).

Some of the forms of negative mentoring reported here 
could be addressed by widespread participation in mentoring 
professional development, such as Entering Mentoring (CIMER 
Project, https://cimerproject.org/entering-mentoring/; Pfund 
et al., 2006, 2014). For instance, issues at the ontogenic and 

micro levels, such as deceit and social undermining, relate to 
the component of Entering Mentoring on communicating effec-
tively. Issues related to mentor accessibility, hands-off supervi-
sion, micromanagement, and career and psychosocial support 
are addressed in the component of Entering Mentoring on set-
ting expectations. These curricular materials provide real-life 
scenarios that help mentors recognize problematic mentoring 
dynamics and develop strategies for addressing them or avoid-
ing them altogether, such as by using mentoring compacts and 
expectation-setting tools. Furthermore, Entering Mentoring is 
designed to equip mentors with tools and approaches to nego-
tiate situations with mentees, rather than stipulating any single 
way of working with all mentees, who will come to a mentoring 
relationship and their graduate education with different needs, 
interests, expectations, and priorities. For instance, some men-
tees might desire more input and oversight, while others might 
want more independence. Entering Mentoring addresses how to 
align one’s supervisory styles to meet particular mentee needs 
and desires (more or less supervision), including using individ-
ual development plans to create mutual expectations for gradu-
ate student progress and developing clear and shifting supervi-
sory style over the course of a doctoral student’s education 
(from more to less supervision; Clifford et al., 2013; Vanderford 
et al., 2018). Although there is some evidence of the effective-
ness of Entering Mentoring (Pfund et al., 2014), future research 
is needed to determine whether participating in mentoring pro-
fessional development mitigates or prevents negative mentor-
ing experiences.

Some forms of negative mentoring reported here may not be 
alleviated with time-limited professional development. 
Resources, support, and interventions over time will likely be 
necessary to address deeper-seated issues that have the poten-
tial to cause greater harm. For example, doctoral students in 
our sample reported unprofessional mentor behaviors that may 
require intercession at multiple levels over time (e.g., limited 
interpersonal abilities, abusive supervision). Educational inter-
ventions that equip individuals in positions of power (e.g., 
graduate coordinators, program directors, department heads) 
with skills to identify poor behaviors and engage in difficult 
conversations to mitigate it have effectively reduced workplace 
incivility (Stoddard, 2017; Howard and Embree, 2020). Such 
interventions could be adapted and deployed in academic 
research settings and tested for their effectiveness in reducing 
graduate negative mentoring experiences. Although such inter-
ventions may seem costly, they may ultimately reduce the cost 
of bad behavior (Porath and Pearson, 2010), especially the loss 
of graduate talent from the STEM workforce. In addition, some 
of the behaviors reported here may qualify as human resources 
violations (e.g., workplace harassment) or violations of nondis-
crimination and anti-harassment policies (e.g., unfair treat-
ment). Institutions should put structures in place to ensure 
graduate students are informed about what constitutes such 
violations and have access to support and protection for report-
ing potential violations.

Other negative mentoring experiences reported here indi-
cate that students may expect their research advisor to provide 
all of the support they need to be successful in their research 
and their graduate programs. For instance, more than half of 
the doctoral students in our study noted that their mentors’ 
expertise was insufficient to provide guidance on their doctoral 
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research. This experience may be due to a mismatch in expecta-
tions. For instance, students may expect their advisors to be 
able to answer all of their questions, dictate or approve all steps 
of their research, and provide emotional support when research 
is not progressing as planned. In contrast, advisors may see 
their role as being a coach who provides advice on how to find 
answers and think through possible next steps of the research, 
but not as the source of all technical expertise or emotional 
support. Indeed, given that high-quality mentoring involves the 
provision of a wide range of support (e.g., task assistance, expo-
sure, protection, confirmation, counseling; Eby et al., 2013), it 
is unreasonable to ask one faculty to operate as a sole mentor to 
a doctoral student. Again, mentoring maps may be helpful for 
addressing this by making various mentoring needs transparent 
for mentors and mentees and providing a structure for mentor-
ing support that is not limited to the dyad. Expectation-setting 
tools are also likely to be helpful for communicating and com-
ing to consensus about expectations (Moses, 1985).

Different mentorship structures (e.g., co-mentoring, more 
empowered dissertation committees) and more diffuse funding 
models (e.g., training grants, departmental fellowships) should 
be explored for their potential to avoid graduate student reli-
ance on a single faculty mentor. These ideas align with the 
National Academies’ recommendation for improving STEM 
graduate education by evolving micro-level practices to improve 
mentorship for doctoral students (NASEM, 2018). These 
approaches offer the potential to reduce the adverse, mac-
ro-level phenomena such as the role tension experienced by 
graduate students in our sample. Our results also support the 
recommendation to add micro-level structures that enable 
meaningful evaluation of mentorship quality and competence 
in hiring, in annual performance reviews, and for promotion 
and tenure. Shifts in micro- and macro-level culture regarding 
the value of effective mentoring will likely be necessary to 
achieve widespread reduction or prevention of negative mento-
ring experiences. Lessons learned from efforts to promote 
undergraduate education reform, including evaluating, incen-
tivizing, and rewarding teaching quality, may offer useful 
insights for accomplishing this (Kezar, 2014; Corbo et al., 
2016).

Implications for Mentees
These findings should be reassuring to mentees that they are 
not alone in experiencing negative mentoring. Furthermore, 
there are tools and strategies that mentees can use to “mentor 
up,” taking a more active role in maximizing and cultivating the 
quality of their mentoring relationships (Lee et al., 2015). Men-
tees can mentor up even before they start their doctoral degrees 
and throughout their programs. For example, doctoral program 
applicants can use the results reported here to guide their explo-
rations of their programs of interest. They may want to inquire 
about whether:

•	 Faculty participate in mentoring professional development 
or use mentoring tools such as mentoring compacts, expec-
tations scales, and maps.

•	 Programs provide mentoring professional development and/
or require faculty to complete it.

•	 Programs have structures in place that enable mentees to 
report negative mentoring experiences, support mentors 

and mentees in conflict resolution, and enable mentees to 
safely transition to more positive mentoring situations if and 
when needed.

Mentees can also use the results reported here to guide their 
exploration of mentors and research groups, especially in life 
science disciplines that include research rotations in the first 
year. Again, they can ask whether mentors have participated in 
mentoring professional development or use tools that support 
high-quality mentoring (Huskins et al., 2011; Clifford et al., 
2013; Masters and Kreeger, 2017; Montgomery, 2017; NASEM, 
2019). They can ask research group members about the men-
tors’ supervisory styles and whether and how mentors go about 
providing support that is responsive to individual mentee needs 
over time. The overarching goal of mentee exploration should 
not be on finding a single right answer, but rather on finding a 
fit with what they are seeking from a research advisor as a main, 
but not only, mentor. Mentees can also learn how to effectively 
solicit the desired support from their mentors, which can help 
them maximize the outcomes of their mentoring relationships 
and may prompt their mentors to provide additional support.

Limitations and Future Research
Our study has several limitations that should be considered 
when interpreting the results. Our sample was voluntary and 
limited in size (40 participants), degree type (doctoral), and 
discipline (life sciences). We collected data until we reached 
saturation, but it may be that students who did not volunteer 
had substantively different experiences that were not reported 
(e.g., harassment, discrimination, unwanted sexual attention). 
Another possibility is that some doctoral students expect nega-
tive mentoring experiences to be “normal” or anticipated ele-
ments of STEM graduate training, and thus not worth report-
ing. Future research needs to examine negative mentoring 
experienced by a larger sample of doctoral students from a 
broader range of disciplines, institution types, citizenship status 
(i.e., international), degree types (e.g., MS, MD/PhD), and pro-
grams (e.g., rotations, direct admit) to determine whether grad-
uate students experience other forms of negative mentoring not 
observed here.

Our participants were reflective of the national demograph-
ics of individuals pursuing life science doctoral degrees, yet 
only 12 students (∼30%) who identified as Black, Latinx, or 
Native American/Native Alaskan participated in our study, and 
none of our participants identified as gender nonbinary. Cur-
rent reform efforts aimed at broadening participation advocate 
for mentoring as a strategy for improving access to and equity 
of STEM education. Indeed, a growing body of research has 
shown that quality mentorship during research experiences is 
important for women and individuals from racial and ethnic 
backgrounds that have been excluded from STEM (Hurtado 
et al., 2009; Griffin et al., 2010, 2018; Wilson et al., 2011; 
Byars-Winston et al., 2015; Lee et al., 2015; Lewis et al., 2016; 
Aikens et al., 2017; Hernandez et al., 2017; Estrada et al., 2018; 
Asai, 2020; McGee, 2020). Consequentially, negative mentor-
ing experiences could be disproportionately harming marginal-
ized students. Future research should examine the specific 
forms of negative mentoring experienced by students from par-
ticular racial and ethnic backgrounds and gender identities, 
including experiences at the intersection of identities. Such 
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investigations could provide additional insights on factors con-
tributing to the continued underrepresentation of marginalized 
individuals in STEM fields.

Our study was cross-sectional and retrospective in nature, 
relying on doctoral students’ recollections of their experiences 
and outcomes. Thus, the results may be subject to recall bias or 
conjecture about potential causes of negative experiences. Fur-
thermore, studies from workplace settings have demonstrated 
that negative mentoring experiences are predictive of mentee 
turnover intentions (Eby and Allen, 2002). It is possible that 
doctoral students who left their graduate programs prematurely 
because of negative mentoring may have experienced consider-
ably different forms of negative mentoring that were not cap-
tured in our study. Future research should make use of longitu-
dinal study designs and methods, as well as established 
measures of graduate student outcomes, to track negative men-
toring experiences over time, identify other potential forms of 
negative mentoring, and determine their effects. Results from 
this research would be helpful for identifying key points during 
graduate education when students might need more or less 
support and for tailoring program resources accordingly.

We elected to study mentees’ perspectives and opted not to 
collect data from mentors because prior research has found that 
mentee perceptions are predictive of their outcomes, regardless 
of mentor intentions or perspectives (Scandura, 1998; Eby and 
Allen, 2002; Eby et al., 2008a, 2010; Limeri et al., 2019). It is 
important to note that mentoring is an interpersonal relation-
ship involving two parties. Studies from workplace settings 
have found that mentors also experience “negative mentoring” 
from mentees (Eby and McManus, 2004). Future studies should 
examine negative mentoring experiences from the mentor per-
spective to understand how mentors might experience and be 
affected by negative mentoring.

We made the post hoc decision to use ecological systems 
theory to interpret our data rather than collecting these data 
from all mentees or from programs and institutions directly. 
Future research should examine micro- and macro-level phe-
nomena more systematically and directly to understand their 
influence on the occurrence and impacts of doctoral students’ 
negative mentoring experiences. Results of this work could 
yield further insight into micro- and macro-level levers for 
change.

Finally, additional research is necessary to determine the 
prevalence of negative mentoring experiences and to character-
ize their causes and effects for doctoral students in STEM fields. 
A psychometrically sound, quantitative measure of graduate 
negative mentoring is needed to collect data from a sufficiently 
large and representative sample to determine the generalizabil-
ity of our findings. The results presented here should be suffi-
cient for identifying and defining the content domain of the 
construct of graduate negative mentoring experiences as a first 
step toward developing a quantitative measure (American Edu-
cational Research Association, American Psychological Associa-
tion, National Council on Measurement in Education & Joint 
Committee on Standards for Educational & Psychological Test-
ing, 2014; Bandalos, 2018). Once developed, the measure 
could be used to examine the base rates of negative mentoring 
at the program and institution level and to identify the impacts 
of negative mentoring, including whether and how mentees 
from different sociodemographic backgrounds experience neg-

ative mentoring differently. The proposed measure could be 
used to determine antecedents and correlates of negative men-
toring experiences and to characterize how these experiences 
manifest and change over the course of doctoral mentoring 
relationships. Such a measure could also be used to test the 
effects of the interventions, such as mentee and mentor profes-
sional development as well as changes in program and institu-
tional structures intended to improve mentorship.
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