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ABSTRACT 

This study examines instances of negative mentoring among undergraduate researchers within 

STEM education. Specifically, the common yet subtle issue of inadequate mentoring 

characterized by a faculty mentor's failure to provide their mentee with adequate research, 

educational, career-related, or emotional support. Using data from the Mentor-Relate survey of 

514 NSF REU program participants, we identify prevalent patterns of inadequate mentoring and 

examine protective factors against it. Results indicate that inadequate research support is the least 

prevalent form, while inadequate educational/career guidance is more common, and inadequate 

emotional support is the most prevalent. Enhanced faculty mentoring skills emerge as a 

protective factor, with culturally responsive mentoring and gender concordance also playing 

significant protective roles. Less-hierarchical mentoring structures, such as multiple faculty 

mentors, offer better emotional support. These findings underscore the importance of 

comprehensive mentor training and culturally sensitive practices to mitigate inadequate 

mentoring in undergraduate research experiences. By promoting inclusive and supportive 

mentoring environments, institutions can maximize the transformative potential of undergraduate 

research experiences for all participants.  
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INTRODUCTION 

Faculty and the mentoring support they provide play a crucial role in promoting student learning 

and development in science, technology, engineering, and mathematics (STEM) fields. In the 

context of undergraduate research experiences (UREs), which are recognized as a high-impact 

practice in higher education,1 mentors are pivotal figures in students' personal and professional 

growth.2-4 Despite the overall positive impact of mentoring, it is essential to acknowledge that 

mentors can be a potential source of stressful or negative experiences for their mentees. Multiple 

studies have documented negative mentoring experiences in the workplace.5-7 Mentees who 

experience negative mentoring at work report decreased job satisfaction and increased turnover 

intentions and stress.8 Sometimes, negative mentoring can be so detrimental that mentees who 

experience it might be better off without a mentor at all.9  

Researchers have noted that variation in the quality of faculty mentoring is a potential 

problematic aspect of UREs.4,10,11 Limeri et al. conducted the first systematic investigation of 

undergraduate researchers’ negative experiences with their faculty mentors (e.g., absenteeism, 

abuse of power, interpersonal mismatch) based on interview data.12 Their findings revealed that 

it was only in rare instances that faculty mentors actively harmed students. This is not surprising, 

as faculty members engaged in UREs are often individuals who are committed to undergraduate 

education and advocates for diversity and inclusion in STEM.13,14 Despite the good intentions of 

vast majority of these faculty members, many undergraduate researchers still reported 

insufficient research guidance, difficulties engaging mentors in discussions about education or 

career-related topics, and a need for greater approachability from their mentors.12,15 Therefore, 

we consider inadequate mentoring, characterized by a mentor's failure to provide their mentee 
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with adequate research, educational, career-related, or emotional support, to be a form of 

negative mentoring in UREs.  

Although inadequate mentoring may not be as severe as more extreme negative mentor-

mentee interactions—such as bullying or harassment—its impact should still be examined. 

Limeri et al. found that most undergraduate researchers who did not receive sufficient mentoring 

viewed their research experiences as poor investments of their time and as missed 

opportunities.12 Therefore, it is imperative to gain a deeper understanding of inadequate 

mentoring and determine effective strategies for addressing this issue in the context of UREs. 

The current paper seeks to explore the relationships between inadequate mentoring and various 

features of mentoring relationships, such as quality, interactions, and relationship structure. We 

are particularly interested in clarifying the characteristics of mentoring relationships that can 

protect students from inadequate mentoring when participating in research. The concept of 

protective factors originates from epidemiology, where they are defined as factors that inhibit an 

outcome, typically a disease or health issue.16 Adapting this definition, we conceptualize 

protective factors as characteristics that reduce the likelihood of a student experiencing 

inadequate mentoring. In the next section, we review the literature to identify potential protective 

factors in the context of undergraduate research mentoring relationships. 

REVIEW OF LITERATURE 

Inadequate Mentoring in UREs 

To gain a clearer understanding of inadequate mentoring, it is essential to revisit the concept of 

mentoring itself. Despite decades of research, the literature has been inconsistent and imprecise 

in defining mentoring. For example, in 2009, a comprehensive review of mentoring literature 

across disciplines highlighted the existence of 50 definitions of mentoring at that time.17 While 
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the definitions of mentoring vary, they often revolve around two primary functions: instrumental 

support, which involves the provision of challenging tasks for skill development, and 

psychosocial support, which encompasses role modeling and emotional support.18 More recently, 

the committee on effective mentoring in STEMM at the National Academies of Sciences, 

Engineering, and Medicine conducted a comprehensive examination of existing literature and 

concluded that “mentorship is a professional, working alliance in which individuals work 

together over time to support the personal and professional growth, development, and success of 

the relational partners through the provision of career and psychosocial support.”19 According to 

this definition, two key elements of mentoring are career support and psychosocial support. 

When applied to the context of UREs, we argue that education guidance is a critical element of 

career support. Additionally, faculty offer research support to help students develop their 

knowledge and research skills. Considering these elements, we conceptualize inadequate 

mentoring in UREs as a mentor's failure to provide their undergraduate mentee with: 1) 

sufficient knowledge/skill development, 2) educational/career guidance, or 3) psychosocial 

support. 

Enhanced Mentoring Skills 

The mentor's skills are a crucial aspect of a mentoring relationship, as they often determine the 

quality of the relationship. In a 2013 study, Fleming et al. examined 200 pairs of faculty mentors 

and undergraduate mentees across 16 universities, and identified six skills—maintaining 

effective communication, aligning expectations, assessing understanding, addressing diversity, 

promoting professional development, and fostering independence—that contribute to a mentor's 

effectiveness.20 Subsequent research revealed a positive correlation between a mentor's enhanced 

skills and various positive outcomes for mentees, such as increased research program 
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satisfaction, a more developed science identity,21 and greater research gains.22 Following this line 

of research, we posit our first hypothesis (H1) that more skilled faculty mentors will reduce the 

likelihood of inadequate mentoring experiences for undergraduate researchers. 

Culturally Responsive Mentoring 

The second factor also relates to mentoring quality. Research on diversifying STEM fields 

asserts that faculty should be purposively inclusive, by fully recognizing the contexts and the 

lived experiences of their students and being culturally responsive.23-26 A study investigating 

undergraduate researchers in STEM revealed that those who reported receiving culturally 

responsive mentoring—characterized by mentors valuing students' cultural backgrounds and 

social identities—experienced various positive outcomes, such as increased confidence as 

researchers, refinement of academic and career goals, and a heightened commitment to graduate 

school.27 Hence, we propose culturally responsive mentoring as the second protective factor 

against inadequate mentoring and offer the hypothesis that when undergraduate researchers have 

access to faculty mentors who prioritize cultural responsiveness, they are less likely to have 

inadequate mentoring experiences (H2).  

Frequent Mentor-Mentee Interactions 

The frequency of contact between mentors and mentees is another aspect of a mentoring 

relationship and plays a crucial role in shaping the dynamics between the mentor and mentee. 

More frequent interaction influences the effectiveness of mentoring processes by allowing more 

time for role-modeling, having developmental conversations, and acquiring skills.28 It also 

strengthens the relationship as frequent contact enables mentors to provide guidance, 

encouragement, and support to their mentees.29 In terms of mentoring in the context of higher 

education, the frequency of contact has consistently shown positive associations with mentees' 
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self-efficacy beliefs, academic success, and positive sense of identity.27,30-32 Recognizing these 

associations, we hypothesize that more frequent contact between mentors and mentees serves as 

a protective factor for undergraduate researchers, guarding against the experience of inadequate 

mentoring (H3). 

Mentor-Mentee Concordance 

In terms of the mentoring relationship structure, recent studies have focused on the impact of 

concordance or discordance between undergraduates and their mentors. Emphasizing the "mirror 

effect" for undergraduate researchers in STEM, this research highlights the motivational factor of 

having mentors with shared social identities, such as race and gender.33 Specifically examining 

gender concordance, research indicates that women students feel greater comfort,34 receive more 

psychosocial support,22,35,36 and are more productive21,37 when paired with women mentors 

compared to men mentors. Since we focus on people’s gender identities instead of binary 

biological sex, we use the terms woman, man, and transgender and gender non-confirming 

(TGNC) instead of female and male throughout this paper. Similarly, racial concordance 

emerges as influential, particularly for students from minoritized groups, as they report 

developing closer relationships and receiving better research, career and psychosocial support 

from racial/ethnic minority mentors than from White mentors.38-40 Therefore, we posit gender 

and racial concordance as essential protective factors against inadequate mentoring in UREs 

(H4). We hypothesize that when undergraduate researchers—especially women and students of 

color—have mentors who share their gender or racial background, they are less likely to 

encounter inadequate mentoring. 
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Less-dyadic Mentoring Environments 

While research on mentorship in STEM primarily focuses on mentor-mentee dyads, more 

diverse mentoring configurations are used in practice. For example, it is common for an 

undergraduate researcher to engage in a mentoring triad, consisting of a graduate student or 

postdoctoral associate (postgraduate mentor) providing day-to-day research guidance and a 

faculty member heading the research group.41 Undergraduates may also participate in mentoring 

networks, where they are mentored by multiple faculty members.42 While the primary focus of 

this paper is on students' mentoring experiences with their primary faculty mentors, it is crucial 

to acknowledge that many students engage in less-dyadic mentoring relationships in UREs, and 

that the structure of mentoring relationships affects student outcomes.4,11,43 Although limited, 

existing research suggests that multiple mentors are positively associated with student 

outcomes.41-46 Therefore, we hypothesize that involvement in less-dyadic mentoring 

environments serves as a protective factor, reducing the likelihood of students experiencing 

inadequate mentoring from their primary faculty mentors (H5). 

Conceptual Framework 

Figure 1 depicts the conceptual framework guiding this paper. In our conceptualization, 

inadequate mentoring has three facets: a deficiency in knowledge/skill development, 

educational/career guidance research, and psychosocial support. We propose five factors that 

characterize a mentoring relationship and can potentially provide students with protection against 

inadequate mentoring. To summarize, they are enhanced mentoring skills, culturally responsive 

mentoring, frequent mentor-mentee interactions, mentor-mentee concordance, and less-dyadic 

mentoring environments. As the first exploratory study on this topic, this paper utilizes national 

survey data to empirically test the protective effects of these five factors. 
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[Figure 1 about here] 

DATA & METHODS 

Data: The Mentor-Relate Study 

The data used in this paper were obtained from the Mentor-Relate Study (hereafter referred to as 

“Mentor-Relate”), which is a longitudinal study focusing on mentorship among undergraduate 

researchers. The study was conducted by the authors and funded by the National Science 

Foundation (NSF). Specifically, Mentor-Relate centers on NSF REU Sites, which are established 

through multiyear awards to program directors and provide summer research experiences for 

undergraduate students. To facilitate research experiences, students participating in the REU 

Sites are assigned to faculty-led research projects, but they also have the opportunity to 

collaborate with postgraduate researchers, lab technicians, and other undergraduate students. The 

NSF provides support to the students during their participation at REU Sites, offering stipends, 

housing, meals, travel expenses, and professional development opportunities.  

The inclusion criteria for our study were that the REU Sites had to be active during the 

Summer of 2022, not in their first year of operation, and expected to remain active in the 

Summer of 2023. According to the NSF REU webpage, there were a total of 957 active REU 

sites on February 4th 2022. Of these, 416 Sites met our inclusion criteria and were invited to 

participate. Based on our budget, our enrollment target was 87 sites. Ultimately, 78 sites agreed 

to participate. The 78 sites included in our sample exhibited a similar distribution of disciplines 

as the total 957 REU sites. Specifically, among the 957 sites, 26% were related to life sciences, 

compared to 29% of the 78 sampled sites. For engineering programs, 24% of the 957 sites and 

26% of the 78 sampled sites were in this category. In math and computer science, 20% of the 957 

sites and 19% of the sampled sites were represented. Physical sciences comprised 23% of the 
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957 sites and 21% of the sampled sites. Finally, social, behavioral, and educational sciences 

programs made up 8% of the 957 sites and 5% of the sampled sites. 

On average, each participating Site had 9 students. Therefore, approximately 702 students 

were invited to participate in this study, representing 19% of the total students participating in 

the 416 eligible Sites. In total, 658 students clicked on the survey link, 518 students completed 

(or nearly completed) the survey. For the analysis in this paper, we excluded cases with 30% or 

more missing values for analysis variables, leaving us with a final sample size of n=514. These 

students were distributed across 36 U.S. states, Washington D.C., and Puerto Rico. These Sites 

represented various STEM disciplines, including 20 in biological and life sciences, 14 in math 

and computer science, 21 in the physical sciences, 21 in engineering, and 2 in the social sciences. 

Since there is no national database of REU student participants from which to draw a sample, 

this sampling approach was the only way to reach this population. 

In September 2022, we requested that each participating program director send out an 

email script inviting their Summer 2022 REU students to participate in the study. Additionally, 

we provided scripted reminder emails to be sent after one and two weeks to encourage 

participation. The Qualtrics survey was made available to the participants on 28 September 2022 

and remained open until 19 October 2022. To express our appreciation for their participation, 

students received a $20 Amazon gift card. On average, it took participants approximately 29.8 

minutes to complete the survey.  

Measures 

Dependent Variables: Inadequate Mentoring Experiences 

Four questions related to inadequate mentoring were included in the Mentor-Relate structured 

survey: “did your primary faculty mentor help you with: 1, research guidance (e.g., literature 
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search, research techniques, topic selection, statistics, and instrumentation); 2, educational 

choices and strategies (e.g., coursework selection and further educational opportunities); 3, 

career planning (e.g., advice and assistance in finding opportunities); 4, emotional support (e.g., 

being a supportive listener for personal concerns)?” Students answered these questions by 

indicating whether (Yes/No) their primary faculty mentor provided support in each of these four 

areas. 

We created three dichotomous variables to measure the three aspects of inadequate 

mentoring. The first variable was based on the first question and indicated inadequate research 

support from the faculty mentor (1=the faculty mentor did not provide research guidance to the 

student; 0=the faculty mentor provided such support). The second variable assessed inadequate 

educational/career guidance. We operationalized this variable based on responses to the second 

and third questions, coding as follows: 1=the faculty mentor helped the student with either 

educational choices/strategies or career planning; 0=the faculty mentor did not provide assistance 

with neither educational choices/strategies nor career planning. Similarly, the third variable was 

used to measure the lack of psychosocial support, with a value of 1 indicating inadequate 

emotional support. 

Focal Independent Variables: Five Protective Factors  

Mentoring Skills 

We utilized the Mentor Competency Assessment (MCA) to evaluate the skills of faculty 

mentors. This validated measure was specifically designed for undergraduate researchers to 

assess their faculty mentors' proficiency in six areas: communication, managing expectations, 

gauging students' understanding, fostering students' independence, providing professional 

development opportunities, and addressing diversity.20 The MCA comprises a total of 26 items. 
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During the survey, students were asked to complete all 26 items, rating their mentors' skills on a 

scale ranging from 1 ("not at all skilled") to 7 ("extremely skilled") for each item. We excluded 

the two "addressing diversity" items from this analysis to avoid issues of multicollinearity and 

conceptual overlap with culturally responsive mentoring. As a result, the total MCA score was 

derived by averaging responses across the remaining 24 items. The MCA scale demonstrates a 

high level of reliability, with a Cronbach’s alpha of 0.983.  

Culturally Responsive Mentoring 

We utilized the validated Culturally Responsive Mentoring (CRM) scale.47 It was designed to 

capture undergraduate mentees' perceptions of their mentors' engagement in culturally 

responsive mentoring behaviors related to race and ethnicity. The CRM scale consists of 5 items: 

1) my mentor created opportunities for me to bring up issues of race/ethnicity as they arose; 2) 

my mentor encouraged me to think about how the research related to my own lived experience; 

3) my mentor was willing to discuss race and ethnicity, even if it may have been uncomfortable 

for them; 4) my mentor raised the topic of race/ethnicity in our research mentoring relationship 

when it was relevant; 5) my mentor approached the topic of race/ethnicity with me in a respectful 

manner. Students were asked to rate each item on a scale of 1 to 5, with 1 indicating "never" and 

5 indicating "all the time." The Cronbach’s alpha for the CRM-race scale was 0.890, indicating 

high reliability. 

Based on the original scale, which was focused on race, we developed five parallel items 

to assess the faculty mentors’ culturally responsive mentoring behaviors related to gender: 1) my 

mentor created opportunities for me to bring up issues of gender as they arose; 2) my mentor 

encouraged me to think about how the research related to my own lived experience; 3) my 

mentor was willing to discuss gender, even if it may have been uncomfortable for them; 4) my 
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mentor raised the topic of gender in our research mentoring relationship when it was relevant; 

and 5) my mentor approached the topic of gender with me in a respectful manner. Students also 

rated each item on a scale of 1 to 5, with 1 indicating “never” and 5 indicating “all the time.” The 

CRM-gender scale also demonstrated high reliability with a Cronbach's alpha of 0.923. Finally, 

we calculated the composite CRM score for each faculty-undergraduate pairing by averaging the 

responses from the 5 CRM-race items and the 5 CRM-gender items (Cronbach's alpha of 0.945). 

A higher CRM score indicates greater cultural responsiveness exhibited by the faculty mentor. 

For instance, this could mean that the faculty mentor frequently encouraged the undergraduate 

mentee to consider how their research relates to their lived experiences or consistently 

approached discussions engaging issues of gender or race with respect and sensitivity.   

Mentor-Mentee Interactions 

Students were asked to rate their communication frequency on a scale from 1 to 5, where 1 

represented "less than once a month" and 5 indicated "daily" communication.  

Mentor-Mentee Concordance 

The Mentor-Relate structured survey collected information from students regarding their gender 

identities, which we categorized into three groups: men, women, and transgender or gender 

nonconforming (TGNC) individuals. Students also reported the gender identities of their faculty 

mentors. Utilizing these data, we developed a dichotomous variable to signify whether a 

student's gender identity aligns with that of their faculty mentor. A value of 1 denotes gender 

concordance, such as a TGNC faculty mentor paired with a TGNC student, while 0 signifies 

gender discordance, like a man faculty mentor matched with a TGNC student. Emphasizing our 

focus on gender identity rather than biological sex, we use "woman, man, and TGNC" instead of 

"female vs. male" throughout this paper. 
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Similarly, students reported both their own and their faculty mentors' race/ethnicity, and 

we coded the responses into five categories: non-Hispanic White, non-Hispanic Black, Hispanic, 

non-Hispanic Asian, and other racial groups, which encompassed individuals identifying as 

Native American, Native Hawaiian, Pacific Islander, Multiracial, or belonging to other races. 

Then, we created a dichotomous variable to identify racial concordance between students and 

mentors, with 1 indicating such concordance (e.g., a Hispanic faculty mentor and a Hispanic 

student) and 0 representing racial discordance (e.g., a White faculty mentor and a Hispanic 

student). 

In addition, to better understand whether mentor-mentee concordance is more protective 

for women, TGNC, or racial/ethnic minority students, we created eight additional dichotomous 

variables. Due to the small counts of TGNC faculty and students in our sample, we combined 

them with women, as they are all underrepresented gender groups in STEM. The first four 

dichotomous variables were based on the gender pairing of students and their faculty mentors: 1) 

man mentor and woman/TGNC mentee; 2) woman/TGNC mentor and man mentee; 3) man 

mentor and man mentee; 4) woman/TGNC mentor and woman/TGNC mentee. Similarly, the 

other four dichotomous variables were based on students and their faculty mentors’ 

race/ethnicity: 1) White mentor and racial/ethnic minority mentee; 2) racial/ethnic minority 

mentor and White mentee; 3) White mentor and White mentee; 4) racial/ethnic minority mentor 

and racial/ethnic minority mentee. 

 

 

Less-dyadic Mentoring Environments 
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Two variables were used to measure whether the students were involved in less-dyadic 

mentoring environments. First, students reported whether they were mentored by a postdoctoral 

fellow or graduate student (postgraduate mentor) (1=yes; 0=no). Students also reported if they 

worked with any other faculty members apart from their primary faculty mentor (1=yes; 0=no). 

Control Variables 

We adjusted for students' demographic and academic characteristics. Besides gender and race, 

we also considered LGBQ+ status, distinguishing between individuals who identified as gay, 

bisexual, lesbian, pansexual, asexual, or another sexuality, and those who identified as straight. 

First-generation student status was operationalized to differentiate those who were the first in 

their family to pursue a Bachelor's degree from those whose parents had already earned a 

Bachelor's degree. In terms of students' academic characteristics, they reported their GPAs in 

spring 2022 on a 4-point scale. Students also provided information about their academic 

classification, which we recoded as junior/senior, freshman, or sophomore. Based on students' 

responses regarding their previous research experiences, we identified those who had not 

engaged in research before Summer 2022 as first-time undergraduate researchers. Finally, 

students reported their satisfaction with faculty mentors, and we recoded the variable as follows: 

1=the student expressed satisfaction with the faculty mentor; 0=the student expressed 

dissatisfaction with the faculty mentor. This variable was used for descriptive analysis only. All 

the analysis variables are presented in Table 1. 

[Table 1 about here] 

 

 

Methods 
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First, we conducted descriptive statistics to measure the prevalence of inadequate mentoring 

among the 514 undergraduate researchers. Next, we used multivariable generalized estimating 

equation (GEE) models to investigate the five protective factors, using IBM SPSS Statistics 25. 

GEEs were chosen to account for the clustered data structure of our students within their REU 

programs.48 Although we examined students in 78 REUs, some students provided a write-in 

response. In cases where these write-in responses were too general to be accurately coded into 

the correct REU, we treated each of these students as a separate cluster. For the GEE models, we 

specified an exchangeable intracluster correlation matrix, assuming constant intracluster 

dependency.48 As the dependent variables were dichotomous variables, we chose the binomial 

distribution with a logarithmic (log) link function for all models.48 We verified that 

multicollinearity did not affect the GEE results based on tolerance and variance inflation factor 

criteria. 

To address missing data and account for uncertainty associated with missing values, we 

employed multiple imputation (MI) and reported pooled results from imputed datasets.49 MI is 

particularly valuable when missingness is not completely random, as it helps preserve sample 

size, statistical power, precision, and minimizes bias. Missing observations were imputed using a 

regression-based approach, creating 20 multiply imputed datasets with each dataset having 200 

iterations, and imputed values at the maximum iteration were retained for analysis.50  

Three initial GEE models were utilized to predict the occurrence of three forms of 

inadequate mentoring: inadequate research support (Model 1), inadequate educational/career 

guidance (Model 2), and inadequate emotional support (Model 3). These models included focal 

independent variables (five protective factors) along with control variables. In instances where 

gender or racial concordance variables exhibited significance, we employed a cross-classification 
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approach, a method frequently used in the literature.51-54 Specifically, we cross-classified the 

gender identities of students and their faculty mentors by creating four mutually exclusive 

groups: 1) man mentor and woman/TGNC mentee; 2) woman/TGNC mentor and man mentee; 3) 

woman/TGNC mentor and woman/TGNC mentee; 4) man mentor and man mentee. Then, we re-

estimated the model, substituting the concordance variable with the four groups. 

RESULTS 

Sample Characteristics  

The participants in our study also represent a diverse group of college students, with 58% 

identifying as women, 36% as men, and 6% as TGNC. In terms of racial/ethnic breakdown, 47% 

are non-Hispanic White, 19% are Hispanic/Latino, 14% are Asian, 8% are Black, and the 

remaining 12% belong to other non-White racial backgrounds. About 35% identify as LGBQ+. 

Further, approximately 28% of the participants are first-generation college students, and around 

47% were first-time researchers when they participated in summer 2022 REU. Their academic 

standing reflects high achievement, with a median GPA of 3.7, ranging from 2.1 to 4.0. Only 

10% of the participants are first-year students, while 28% are sophomores, and 63% are juniors 

and seniors. Their academic pursuits encompass a wide range of STEM majors: 29% major in 

life sciences, 22% in engineering, 19% in math or computer science, 23% in the physical 

sciences, and 7% in other fields. 

Descriptive Results: Prevalence of Inadequate Mentoring  

As shown in Figure 2, among the 514 participants, 5% (27 students) reported receiving 

inadequate research support from their faculty mentors. For 24% (125 students), their faculty 

mentor provided inadequate educational/career guidance. Additionally, 47% (235 students) 

reported receiving inadequate emotional support from their faculty mentors.  
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[Figure 2 about here] 

Multivariable Results: Five Protective Factors 

Table 2 presents the results from the GEE models 1-3. Model 1 predicts students’ likelihood of 

experiencing inadequate research support. Among the five protective factors, the MCA score and 

the frequency of mentor-mentee communication were statistically significant. Specifically, each 

point increase on the MCA score was associated with a 48.2% decrease in students' likelihood of 

experiencing inadequate research support (p=0.003). Similarly, each point increase in the 

frequency of mentor-mentee communication was associated with a 61.2% decrease in students' 

likelihood of experiencing inadequate research support (p<0.001).  

Model 2 focuses on the experiences of inadequate educational/career guidance, and two 

protective factors were significant. Every one-point increase in the MCA score was associated 

with a 48.1% decrease in students' likelihood of experiencing inadequate educational/career 

guidance (p<0.001). A one-point increase in the CRM score was associated with a 33.1% 

decrease in students' likelihood of experiencing inadequate educational/career guidance 

(p=0.002). For the control variables, students who were first-time researchers, compared to those 

with previous research experience, were 80.1% more likely to experience inadequate 

educational/career guidance (p=0.021). As compared to seniors and juniors, sophomores were 

76.9% more likely to experience inadequate educational/career guidance (p=0.033).  

Model 3 revealed the significant predictors of experiencing inadequate emotional 

support. Among the five protective factors, every one-point increase in the MCA score was 

associated with a 58.4% decrease in the odds of students experiencing inadequate emotional 

support (p<0.001), and a one-point increase in the CRM score was associated with a 30.8% 

decrease in the odds of experiencing inadequate emotional support (p=0.001). Further, the 
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gender concordance variable was significant (p=0.018), indicating that students who had gender-

matched faculty mentors were 84.0% less likely to experience inadequate emotional support than 

students paired with gender-unmatched faculty mentors. The racial concordance variable was not 

significant (p=0.840).  

In terms of less-dyadic mentoring environments, students who had postgraduate mentors 

were 78.9% more likely to report experiencing inadequate emotional mentoring with their 

faculty mentors than those who did not work with postgraduate mentors (p=0.011). On the other 

hand, students who had multiple faculty mentors were 45.2% less likely to experience inadequate 

emotional support from their primary faculty mentors than students who only had one faculty 

mentor (p=0.027). For the control variables, for every one-point increase in students' GPA, their 

odds of experiencing inadequate emotional support increased by 188.8% (p=0.021). 

[Table 2 about here] 

Since gender concordance was a significant predictor of experiencing inadequate 

emotional support (Model 3), we proceeded to develop two additional models to test whether 

gender concordance protected women and TGNC students more than men students. As 

mentioned, in these models, we replaced the gender concordance indicator with the four groups 

based on the gender pairing of students and their faculty mentors. In Model 4, men mentors and 

woman/TGNC mentees were used as the reference group. In Model 5, the other gender 

discordance group, women/ TGNC mentors and men mentees, were used as the reference group. 

The dependent variable remained inadequate emotional support, and all other independent 

variables were consistent with Model 3, except that we took out student gender variables. 

The findings from Models 4 and 5 are presented in Table 3. When compared to women/ 

TGNC students working with men faculty mentors (Model 4), both gender-matched groups—
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women/TGNC students with women/TGNC faculty mentors and men students with men faculty 

mentors—exhibited a significantly lower likelihood of encountering inadequate emotional 

support with reductions of 49.2% (p=0.036) and 46.3% (p=0.031), respectively. However, when 

compared to women/TGNC faculty mentors and men students (Model 5), the two gender-

matched groups were no less likely to experience inadequate emotional mentoring (p>0.05).  

[Table 3 about here] 

Hypotheses Testing 

The results from the models provided support for our hypotheses, although some were only 

partially supported. Our first hypothesis (H1) was supported, as greater MCA was significantly 

associated with decreased odds of students experiencing all three forms of inadequate mentoring 

(Models 1-3). H2 found partial support, with CRM being significantly associated with 

inadequate educational/career guidance (Model 2) and emotional support (Model 3), but not 

inadequate research support (Model 1). H3 was also partially supported, as the frequency of 

mentor-mentee communication was significantly associated with decreased odds of inadequate 

research support (Model 1) but not the other two outcomes (Models 2-3). H4 was partially 

supported; gender concordance was a significant predictor in Model 3, but racial concordance 

was not, while neither of them were significant in Models 1 and 2. H5 received partial support; 

having multiple faculty mentors prevented students from experiencing inadequate emotional 

support (Model 3), as expected. Contrary to expectations, having a postgraduate mentor 

increased the likelihood of inadequate emotional support from faculty mentors (Model 3). But in 

Models 1 and 2, these two factors were not significant.  

DISCUSSION 
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Investigating negative mentoring experiences among students is an emerging and expanding area 

of research within STEM education.4,10-12 While severe forms of negative mentoring—e.g., abuse 

of power and harassment—have rightfully garnered attention from researchers,12,55,56 we focus 

on a subtler yet more pervasive form, inadequate mentoring. We contend that negative mentoring 

is not just about what mentors have done wrong; it also encompasses what they have not done, 

but should have done. 

Utilizing survey data from a national study, Mentor-Relate, we examined research and 

mentoring experiences of 514 undergraduate students who participated in NSF REU programs in 

summer 2022. Our findings revealed a concern: inadequate mentoring was prevalent among a 

large portion of these undergraduate researchers, with more than half of them reporting at least 

one form of inadequate mentoring. Distinct patterns emerged when comparing the three forms of 

inadequate mentoring: inadequate research support is the least prevalent form, while inadequate 

educational/career guidance is more common, and inadequate emotional support is the most 

prevalent. In the context of UREs, offering research support is frequently perceived as the 

primary responsibility of faculty mentors. However, this perspective on mentoring could result in 

faculty neglecting other vital aspects of mentorship. Additionally, it is possible that faculty 

members are insufficiently prepared or lack the necessary time and resources to provide a more 

comprehensive mentoring experience. 

How can we best address inadequate mentoring in UREs? We developed a conceptual 

model encompassing five potential protective factors against inadequate mentoring, and then 

empirically tested these factors. Findings highlight the significance of faculty's enhanced 

mentoring skills as a protective factor across the three forms of inadequate mentoring. Existing 

research has consistently demonstrated the correlation between faculty mentoring skills and 
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effective mentoring.21,22 Our study builds upon this knowledge, emphasizing the universally 

protective nature of skillful faculty mentoring against various negative mentee experiences.  

We also observed that culturally responsive mentoring protected students from receiving 

inadequate educational/career guidance and emotional support. The established importance of 

culturally responsive mentoring in previous studies laid the foundation for our exploration.23-27 

Our research contributes nuanced insights by demonstrating that faculty members who exhibit 

greater cultural responsiveness in their mentoring practices, such as facilitating discussions on 

gender or race, encouraging mentees to reflect on how their research intersects with their lived 

experiences, and approaching sensitive topics with respect, are more adept at providing 

educational/career guidance and emotional support to their mentees. Interestingly, culturally 

responsive mentoring did not emerge as a protective factor against inadequate research support. 

This might suggest that faculty mastering conventional mentoring skills (e.g., communication) 

can ensure their provision of adequate research support; however, this does not ensure their 

provision satisfactory educational/career guidance or emotional support. Achieving the latter 

requires faculty to move beyond familiar and prescribed mentoring approaches, and to 

acknowledge that social identities shape their mentees' research experiences.19  

While frequent interactions between mentors and mentees are often considered a 

hallmark of effective mentoring relationships,27-32 our analysis indicates that this characteristic 

only shields students from inadequate research support. In other words, in the absence of 

additional protective factors, frequent interactions alone may not guarantee the fulfillment of 

students’ desires for education/career guidance or emotional support.  

Factors associated with relationship structure greatly impact students' experiences of 

inadequate emotional support. In particular, students with gender-matched mentors were less 
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likely to report receiving inadequate emotional support. This finding aligns with previous studies 

suggesting that having a gender-matched faculty mentor improves students’ interpersonal 

comfort and confidence,21,22,39,57-60 a phenomenon known as the “mirror effect,” wherein students 

find motivation in seeing mentors who share their gender identity.33 Among various mentor-

mentee gender combinations, we found that women or TGNC students paired with men faculty 

mentors faced the highest risk of encountering inadequate emotional support. Women and TGNC 

students face underrepresentation and marginalization within STEM fields. Men mentors may 

have difficulties of providing guidance grounded in lived experiences specific to the unique 

challenges faced by women or TGNC students, potentially resulting in inadequate emotional 

support.61,62 Furthermore, societal norms and gender role stereotypes may influence men 

mentors' perceptions regarding the provision of emotional support to women or TGNC 

mentees,63 coupled with concerns about overstepping boundaries or facing accusations of 

inappropriate conduct, potentially resulting in an oversight or undervaluation of these mentees' 

emotional needs. 

As anticipated, the presence of multiple faculty mentors seems to safeguard students 

against inadequate emotional support. However, contrary to our expectations, having a 

postgraduate mentor seems to increase the likelihood of students experiencing inadequate 

emotional support from their faculty mentors. Previous research underscores that a multiple 

faculty mentoring structure may offer a less hierarchical, more relational, and reciprocal form of 

mentorship.42,45 This might explain why students perceived adequate emotional support from 

their primary faculty mentors when supported by more than one faculty member. Additionally, 

the distribution of mentoring responsibilities among multiple faculty might also afford the 

primary mentor greater availability to provide emotional support to the mentee. In terms of why 
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having a postgraduate mentor increased the odds of inadequate emotional support from faculty, it 

could be that since postgraduates offer day-to-day guidance and support to undergraduates, the 

faculty member, serving as the head of the team, may remain somewhat distant from the 

undergraduates, potentially impeding their ability to provide sufficient emotional support. This 

sort of hierarchal mentoring arrangement is prevalent in many STEM fields, with faculty at the 

top and postgraduate mentors providing a conduit to undergraduate mentees below.41  

It is crucial to acknowledge other alternative forms of mentoring that are less dyadic, 

even though the students in our study were not directly engaged in them. For example, one such 

form is collective group mentoring, where a cohort of undergraduate mentees collaborates with 

one or more faculty mentors in a small network.64 Within this framework, mentees exchange 

peer-to-peer advice, fostering a sense of community and shared experience. Another form of 

less-dyadic mentoring is cross-institutional mentoring, where students are mentored by multiple 

faculty members from different institutions, which exposes them to diverse expertise, 

perspectives, and networking opportunities.65 Although these mentoring relationships are not the 

focus of this paper, our findings may extend to these contexts, as we found that students receive 

better emotional support in environments characterized as less hierarchical (multiple faculty 

mentors) compared to those that tend to be more hierarchical (a faculty mentor and a 

postgraduate mentor). Future research should investigate the relationships between different 

forms of less-dyadic mentoring and their potential protective effects against inadequate 

mentoring.  

Table 4 provides a summary of our empirical findings in. It is clear that among the three 

forms of adequate mentoring, inadequate research support emerges as the least prevalent with 
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just two factors protecting against its occurrence. Conversely, inadequate emotional support is 

the most prevalent with a wider array of factors protecting against it.  

[Table 4 about here] 

Limitations 

Several limitations should be noted about this study. For data collection, this study relies on a 

random cluster sample of student participants from a subset of REU Sites. Although our sample 

(n=514) provided sufficient statistical power for our models, a larger sample size would facilitate 

more nuanced analyses. Currently, no comprehensive data have been collected about all students 

participating in REU sites. Hence, we were unable to assess the representativeness of the 78 

participating sites among the total 957 sites based on student, faculty, or institutional 

demographics. Future research should aim to collect more demographic information about the 

total REU sites to better understand the representativeness of the samples used in analyses. 

Our analyses also relied solely on student-reported data. This means we did not include 

mentor perspectives, which would provide additional context for students' self-reported 

perceptions of the mentoring relationship. In terms of study design, this study was conducted 

cross-sectionally, meaning that we cannot really assess directionality and there could be 

bidirectionality between independent and dependent variables. Future longitudinal studies are 

needed to clarify directionality of the relationships we observed.  

For the constructs we used in this study, we asked about inadequate mentoring using a 

binary (Yes/No) format rather than utilizing a scale, which might lead us to capture only the 

most serious instances for inadequate mentoring. Since no current scales exist to assess 

inadequate mentoring, future researchers could develop scales to more comprehensively assess 

students' experiences with inadequate mentoring. In addition, although students reported in the 
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survey that they did not receive mentoring in the three domains, they did not explicitly indicate a 

desire for each type of mentoring. Our premise in this paper is that students do not necessarily 

know their mentoring needs, and therefore that not receiving mentoring in these domains 

constitutes inadequate mentoring based on the established importance of each domain in the 

literature. Future qualitative work could help elucidate what inadequate mentoring means to 

students. 

We also acknowledge that our findings regarding the effects of faculty mentoring skills 

on inadequate mentoring may be partially influenced by overlap in the constructs. For instance, 

there is a conceptual similarity between "promoting professional development" (one of the MCA 

subscales) and inadequate educational/career guidance. Although the correlations between MCA 

subscales and inadequate mentoring variables were all below 0.50 (Table 5 in supplemental 

materials), it is important to recognize the potential for overlap. 

Finally, experiencing inadequate mentoring may lead to negative consequences, which 

we have not examined here, such as retention issues (e.g., changing major, dropping out), 

reduced science identity, and declining mental health. Future studies should investigate these 

potential consequences to better understand the broader implications of inadequate mentoring.  

IMPLICATIONS AND CONCLUSIONS 

UREs have been demonstrated as a high-impact practice in higher education, providing critical 

research experiences to undergraduate students, inspiring many of them to pursue research 

careers, and shaping the future of STEM.1,66,67 While broadening participation in UREs is 

important,68 it is equally important to ensure that current participants fully capitalize on the 

benefits offered by UREs, and that the significant investments of time, money, and effort are not 
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wasted due to inadequate mentoring practices. Drawing from our findings, we present the 

following practical implications. 

First, the findings suggest the importance of enhanced mentoring skills and culturally 

responsive mentoring as protective factors against inadequate mentoring. Mentoring skills can be 

enhanced through systematic and formal training programs.69-73 Mentor training can also 

augment faculty’s cultural awareness and responsiveness, thereby enabling more culturally 

responsive mentoring practices.74,75 Therefore, institutions and undergraduate research programs 

should consider implementing effective and evidence-based mentor training curricula, such as 

the Entering Mentoring training,76,77 to address inadequate mentoring.  

Second, our results indicate that gender concordance was associated with substantially 

reduced odds of inadequate emotional support (i.e., 84% less). Academic institutions and URE 

programs should be cognizant of gender dynamics and, as opportunities arise, consider matching 

students with mentors who share gender identities. Since ensuring access to mentors of the same 

gender can foster a more supportive and inclusive environment,22,35,36,78 URE programs should 

also make efforts to recruit mentors from all gender identities. Future mentor training should 

emphasize the significance of providing adequate emotional support to all students, regardless of 

gender. However, special attention and sensitivity may be necessary when men faculty members 

mentor women or TGNC students (as this combination had a greater likelihood of inadequate 

emotional support as compared to all other gender combinations) to address potential gaps in 

emotional support and ensure a positive mentorship experience. 

Our results also indicate that when students conducted research for the first time, they 

were more likely to experience inadequate educational and career guidance. Several studies 

suggest that students with more prior undergraduate research experience tend to have more 
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positive perceptions and ratings of their mentors, compared to first-time undergraduate 

researchers.79-82 In light of this evidence, we recommend that URE programs prioritize matching 

first-time student researchers with skilled, culturally responsive mentors to ensure 

comprehensive mentoring, as well as providing mentee training83,84 to equip these novice 

researchers with the necessary skills to maximize the benefits of the mentorship. Curriculum 

developers for mentorship programs could also consider incorporating components on best 

practices for mentoring first-time undergraduate researchers, specifically addressing their unique 

needs and potential challenges.  

Finally, institutions and research programs should explore and endorse mentoring 

structures that foster a less hierarchical and more team-based approach. Rather than relying 

solely on the traditional model of a single faculty mentor overseeing a student's research 

experience, distributing mentoring responsibilities among multiple faculty members can 

potentially enhance accessibility to emotional support and cultivate a more supportive mentoring 

environment.85 This team-based mentoring approach allows students to benefit from the diverse 

perspectives, expertise, and interpersonal styles of various mentors. By intentionally cultivating 

supportive mentoring environments, institutions can empower students to thrive in their research 

endeavors. Together, these efforts can pave the way for a more inclusive, nurturing, and 

impactful landscape in undergraduate research experiences. 
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Table 1. Descriptive Statistics (n=514) 

 

 Min. Max. Mean SD Freq. 

Dependent Variables      

Inadequate research support     27 

Inadequate educational/career guidance     125 

Inadequate emotional support     235 

      

Independent Variables      

Protective Factors:      

Faculty mentor competency assessment (MCA) 1 7 5.72 1.313  

Culturally responsive mentoring (CRM) 1 5 3.00 1.191  

Mentor-mentee communication frequency 1 6 4.81 1.059  

Gender Concordance     282 

Racial Concordance     257 

Man mentor & woman/ TGNC mentee     181 

Woman/TGNC mentor & man mentee     39 

Woman/TGNC mentor & woman/TGNC mentee     142 

Man mentor & man mentee     137 

Having a postgraduate mentor     228 

Having multiple faculty mentors     108 

      

Control Variables:      

Gender:      

Man [reference]     181 

Woman     294 

TGNC     32 

LBGQ+ status:      

Yes     176 

No [reference]     331 

Race/ethnicity:      

White [reference]     239 

Black     40 

Hispanic     96 

Asian     73 

Other racial groups     60 

First-generation college student status:     144 

GPA 2 4 3.69 0.325  

Academic Classification:      

Freshman     49 

Sophomore     141 

Junior/senior [reference]     324 

First-time undergraduate researcher:     239 



45 
 

Table 2. Pooled results of GEEs predicting students’ experiences of inadequate mentoring (n=514) 

 
Model 1: Inadequate research support 

Model 2: Inadequate educational/career 

guidance 

Model 3: Inadequate emotional 

support 

 

b 
Lower 

CI 

Upper 

CI 
p b 

Lower 

CI 

Upper 

CI 
p b 

Lower 

CI 

Upp

er 

CI 

p 

Intercept 2.09 -4.50 8.69 0.53 3.24 -0.69 7.17 0.11 3.42 -0.45 7.29 0.08 

Protective Factors:             

Faculty mentor competency 

assessment (MCA) 
-0.66*** -1.10 -0.22 <0.0001 -0.66*** -0.89 -0.43 <0.0001 -0.88*** -1.13 -0.62 <0.0001 

Culturally responsive 

mentoring (CRM) 
0.18 -0.19 0.54 0.35 -0.40*** -0.65 -0.15 <0.0001 -0.37*** -0.58 -0.16 <0.0001 

Mentor-mentee 

communication frequency 
-0.95*** -1.30 -0.59 <0.0001 -0.16 -0.45 0.13 0.27 -0.21 -0.48 0.07 0.14 

Gender Concordance 0.18 -0.79 1.15 0.72 -0.05 -0.62 0.51 0.85 -0.61* -1.11 -0.11 0.02 

Racial Concordance 0.73 -0.25 1.71 0.14 0.31 -0.36 0.99 0.36 -0.05 -0.58 0.47 0.84 

Having a postgraduate mentor -0.60 -1.58 0.38 0.23 0.16 -0.40 0.71 0.58 0.58* 0.13 1.03 0.01 

Having multiple faculty 

mentors 
0.17 -0.85 1.18 0.75 -0.04 -0.65 0.57 0.89 -0.60* -1.13 -0.07 0.03 

Control Variables:             

Gender:             

Man  ref ref ref ref ref ref ref ref ref ref ref ref 

Woman 0.24 -0.88 1.35 0.68 0.37 -0.24 0.98 0.23 -0.03 -0.56 0.50 0.91 

TGNC -0.70 -3.61 2.22 0.64 0.02 -1.00 1.04 0.98 -0.02 -1.09 1.04 0.96 

LBGQ+ status:             

Yes 
1.11 -0.09 2.31 0.07 0.05 -0.50 0.60 0.86 0.02 -0.41 0.46 0.92 

No ref ref ref ref ref ref ref ref ref ref ref ref 

Race/ethnicity:             

White ref ref ref ref ref ref ref ref ref ref ref ref 

Black 0.06 -2.17 2.29 0.96 -0.59 -1.69 0.50 0.29 -0.42 -1.60 0.76 0.49 

Hispanic 0.99 -0.38 2.35 0.16 -0.11 -0.88 0.65 0.77 0.11 -0.58 0.81 0.75 

Asian -0.07 -1.34 1.19 0.91 -0.36 -1.15 0.42 0.36 -0.27 -0.97 0.44 0.46 

Other racial groups 1.29 0.01 2.57 0.05 -0.26 -1.10 0.57 0.54 -0.21 -0.99 0.56 0.59 
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First-generation college 

student status: 
            

Yes 0.75 -0.27 1.76 0.15 -0.36 -0.98 0.25 0.25 -0.33 -0.88 0.23 0.25 

No ref ref ref ref ref ref ref ref ref ref ref ref 

GPA 0.29 -1.17 1.76 0.69 0.14 -0.78 1.07 0.76 1.06* 0.16 1.96 0.02 

Academic Classification:             

Freshman 0.49 -0.80 1.79 0.46 0.57 -0.37 1.50 0.24 -0.16 -0.95 0.64 0.70 

Sophomore 0.01 -1.26 1.28 0.99 0.57* 0.05 1.09 0.03 0.16 -0.41 0.72 0.59 

Junior/senior ref ref ref ref ref ref ref ref ref ref ref ref 

First-time undergraduate 

researcher: 
            

Yes 0.06 -0.87 0.99 0.90 0.59* 0.06 1.11 0.03 0.08 -0.37 0.53 0.73 

No ref ref ref ref ref ref ref ref ref ref ref ref 

* p<0.05 

** p<0.01 

*** p<0.001 
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Table 3. Pooled results of GEEs predicting students’ experiences of inadequate emotional support (n=514) 

 Model 4 Model 5 

 
b 

Lower 

CI 

Upper 

CI 
p b Lower CI 

Upper 

CI 
p 

Intercept 4.12 0.30 7.95 0.03 4.04 0.10 7.99 0.04 

Protective Factors:         

Man mentor & woman/TGNC mentee ref ref ref ref 0.08 -0.71 0.87 0.85 

Woman/TGNC mentor & man mentee -0.08 -0.87 0.71 0.85 ref ref ref ref 

Woman/TGNC mentor & woman/TGNC 

mentee 
-0.68* -1.31 -0.04 0.04 -0.60 -1.45 0.25 0.16 

Man mentor & man mentee -0.62* -1.19 -0.06 0.03 -0.54 -1.28 0.19 0.14 

Racial concordance variable -0.06 -0.58 0.46 0.82 -0.06 -0.58 0.46 0.82 

Faculty mentor competency assessment 

(MCA) 
-0.89*** -1.15 -0.63 <0.0001 -0.89 -1.15*** -0.63 <0.0001 

Culturally responsive mentoring (CRM) -0.37*** -0.57 -0.16 <0.0001 -0.37 -0.57*** -0.16 <0.0001 

Mentor-mentee communication frequency -0.20 -0.48 0.07 0.15 -0.20 -0.48 0.07 0.15 

Having a postgraduate mentor 0.58* 0.13 1.03 0.01 0.58 0.13* 1.03 0.01 

Having multiple faculty mentors -0.61* -1.15 -0.07 0.03 -0.61 -1.15* -0.07 0.03 

Control Variables:         

LBGQ+ status:         

Yes 
0.06 -0.35 0.48 0.76 0.06 -0.35 0.48 0.76 

No ref ref ref ref ref ref ref ref 

Race/ethnicity:         

White ref ref ref ref ref ref ref ref 

Black -0.44 -1.61 0.74 0.47 -0.44 -1.61 0.74 0.47 

Hispanic 0.11 -0.59 0.81 0.76 0.11 -0.59 0.81 0.76 

Asian -0.26 -0.98 0.45 0.47 -0.26 -0.98 0.45 0.47 

Other racial groups -0.21 -0.99 0.57 0.59 -0.21 -0.99 0.57 0.59 

First-generation college student status:         

Yes -0.32 -0.87 0.23 0.25 -0.32 -0.87 0.23 0.25 

No ref ref ref ref ref ref ref ref 
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GPA 1.06* 0.16 1.96 0.02 1.06* 0.16 1.96 0.02 

Academic Classification:         

Freshman -0.15 -0.94 0.64 0.71 -0.15 -0.94 0.64 0.71 

Sophomore 0.17 -0.40 0.73 0.56 0.17 -0.40 0.73 0.56 

Junior/senior ref ref ref ref ref ref ref ref 

First-time undergraduate researcher:         

Yes 0.07 -0.38 0.52 0.76 0.07 -0.38 0.52 0.76 

No ref ref ref ref ref ref ref ref 

* p<0.05 

** p<0.01 

*** p<0.001 

            In Model 4, man mentor & woman/TGNC mentee was used as the reference group, and in Model 5, woman/TGNC mentor & man 

           mentee was used as the reference group.  
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Table 4. Empirical Findings of Inadequate Mentoring: Protective Factors in Mentoring 

Relationships 

 

Form Prevalence Protective Factors 

Inadequate 

research support 

Low Enhanced 

mentoring 

skills 

 Frequent 

mentor-

mentee 

interactions 

  

Inadequate 

educational/career 

guidance 

Medium Enhanced 

mentoring 

skills 

 

Culturally 

responsive 

mentoring 
   

Inadequate 

emotional support 

High Enhanced 

mentoring 

skills 

Culturally 

responsive 

mentoring 

 Gender 

concordance 

Multiple 

faculty 

mentors 
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Figure 1. Conceptual Model of Inadequate Mentoring: Protective Factors in Mentoring 

Relationships 
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Figure 2. Three forms of inadequate mentoring  
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Supplemental Materials: 

 

Table 5. Correlations between Inadequate Mentoring and Mentoring Competency Assessment 

(MCA) subscales 

  

Inadequate research 

support 

Inadequate 

educational/career 

guidance 

Inadequate 

emotional support 

MCA: communication 
-0.26 -0.37 -0.46 

MCA: managing expectations 
-0.29 -0.40 -0.46 

MCA: gauging students' 

understanding -0.26 -0.41 -0.41 

MCA: fostering students' 

independence -0.26 -0.43 -0.48 

MCA: providing professional 

development opportunities -0.26 -0.44 -0.45 

 

 

 


