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ABSTRACT
Mentoring relationships can be important for promoting the success and persistence of 
undergraduates, particularly for students from historically underrepresented groups in 
science, technology, engineering, and mathematics (STEM) disciplines. While mentoring 
is often cited as important for attracting and retaining students from underrepresented 
groups in STEM, little is known about the differential mentoring processes that can re-
sult from similar and dissimilar mentor–protégé pairs. The present study tests the pro-
cess-oriented mentorship model (POMM) regarding how mentor–protégé similarities and 
the moderating role of contact frequency influence mentorship quality and STEM research 
career persistence intentions among faculty-mentored Hispanic STEM majors in their 
senior year of college. The results indicate that mentor–protégé similarity matters. Spe-
cifically, higher levels of mentor–protégé psychological similarity were related to high-
er levels of psychosocial support and relationship satisfaction. Hispanic students with a 
Hispanic faculty mentor reported engaging in more coauthoring opportunities than peers 
with non-Hispanic mentors. Among those with higher contact frequency, students with 
same-gender mentors had higher levels of relationship satisfaction than peers with differ-
ent-gender mentors; however, there were no differences among those with low contact 
frequency. Additionally, protégés who reported coauthoring support were more likely to 
also report commitment to pursuing a STEM research career.

INTRODUCTION
As the demand for competitive innovations in science, technology, engineering, and 
mathematics (STEM) rapidly increases, so does the need for diversifying the pool of 
qualified STEM professionals (Valantine and Collins, 2015). Unfortunately, there are 
higher rates of attrition among students from historically underrepresented minority 
(URM) groups in STEM, as they experience more extensive barriers to success and 
persistence in STEM (Malcom and Feder, 2016). Mentoring, which we define as a 
relationship wherein a more experienced person (mentor) provides guidance, sup-
port, and encouragement for the personal or professional development of a less expe-
rienced person (protégé), has been shown to positively influence academic success 
and the retention of undergraduate STEM students (Jacobi, 1991; Crisp and Cruz, 
2009; NASEM, 2019). The influence of a high-quality mentor can be particularly 
important during a URM student’s senior year of college, a critical period in which 
decisions are being made about future careers (Green, 1991; Estrada et al., 2018). 
Previous work has identified a mentor’s pivotal role during the senior year for stu-
dents from some URM groups in STEM, such as African-American students (Davis, 
2009; Hernandez et al., 2017), but our understanding of the development of 
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high-quality mentoring relationships (and their benefits) spe-
cifically among Hispanic students in STEM fields at this critical 
period is still emerging and unclear (Luna and Prieto, 2009; 
NASEM, 2019). What is abundantly clear is that Hispanics are 
the second-largest (but fastest-growing) racial/ethnic group in 
the U.S. K–12 education system (27%) and that they aspire to 
STEM careers at rates comparable to their White peers (47% 
vs. 50%, respectively), but that they make up less than 14% of 
baccalaureate degree earners and less than 8% of the work-
force in science and engineering disciplines (Hispanic Heritage 
Foundation, 2020; Hussar et al., 2020; NCSES, 2021). There-
fore, identifying policies and practices that can attract and 
retain Hispanic students in STEM disciplines is in the national 
interest for our economic, innovation, and equity goals (Crisp 
and Nora, 2012; Valantine and Collins, 2015; Estrada et al., 
2016). The current study aims to both deepen the knowledge 
base regarding mentoring Hispanic college students in STEM 
and investigate how mentor–protégé sociocultural similarities 
impact the formation and benefits of mentoring relationships 
(NASEM, 2019, recommendations 9.4 and 9.5).

A Process-Oriented Model of Mentoring
Recent theoretical advancements and multidisciplinary synthe-
ses of the empirical mentoring literature point to a process-ori-
ented model of mentorship (POMM; Eby et al., 2008, 2013). 
This model was developed from a meta-analysis of 173 mento-
ring studies across youth, college, and workplace contexts. The 
POMM demonstrated how antecedent factors (e.g., protégé 
demographic characteristics, mentor–protégé similarity) and 
correlate factors (e.g., contact frequency) relate to the functions 
or processes of mentoring (e.g., psychosocial support; see 
Figure 1, adapted version of POMM addressed in this study). 
Eby and colleagues (2013) identified two core mentoring pro-
cesses: 1) psychosocial support through encouragement, coun-

seling, and social guidance; and 2) career support through 
coaching, technical skill development, and sponsorship. Some 
research in academic contexts indicates that collaborative coau-
thorship support, through opportunities to write and produce 
scholarship, is subsumed within career support (Tenenbaum 
et al., 2001); however, other research indicates that coauthor-
ship support is a distinct third mentoring function in academic 
contexts (Paglis et al., 2006). Although a recent narrative syn-
thesis of the literature identified two additional mentoring pro-
cesses, role modeling and negative experiences (NASEM, 
2019), these processes were not considered in the present study. 
Each of the processes discussed in this paper are hypothesized 
to enhance protégé satisfaction with the mentoring relationship 
(i.e., a proximal outcome of mentorship processes). Mentoring 
relationship satisfaction, in turn, is hypothesized to reciprocally 
reinforce the future provision of mentoring support and to 
positively influence subjective and objective outcomes.

Although multidisciplinary meta-analyses have revealed pat-
terns of association that are consistent with the POMM (Eby 
et al., 2013; Dickson et al., 2014), studies from undergraduate 
contexts make up a relatively small proportion of the literature 
and fewer still are based on the experiences of students from 
underrepresented groups in STEM disciplines. The present 
study aims to address this gap by testing POMM-based hypoth-
eses among Hispanic students in STEM majors.

Undergraduate Mentoring Relationships
Largely consistent with evidence from meta-analyses, narrative 
reviews of mentoring in college contexts indicate that having a 
mentor and the quality of the mentoring relationship are related 
to beneficial subjective outcomes (e.g., belonging, self-efficacy 
beliefs, career commitment) and, to a lesser degree, objective 
outcomes (e.g., performance and persistence). These relation-
ships are found for mentorship that is both general (Jacobi, 1991; 

FIGURE 1. Process-oriented model of mentorship (POMM) and hypotheses.
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Crisp and Cruz, 2009) and specific to STEM fields (Joshi et al., 
2019; NASEM, 2020). Although research on the impacts of men-
toring among Hispanic undergraduates makes up a relatively 
small proportion of the literature, findings are promising. For 
example, research indicates that, for Hispanic students, having a 
mentor has been associated with a positive outlook toward the 
university environment (Bordes and Arredondo, 2005), higher 
levels of academic commitment and integration (Torres and 
Hernandez, 2009; Torres Campos et al., 2009; Holloway-Friesen, 
2021; Phinney et al., 2011), higher grade point average (GPA; 
Campbell and Campbell, 2007; Phinney et al., 2011), and per-
sistence in college (Bordes-Edgar et al., 2011). The present study 
aims to advance the literature on the benefits of mentoring for 
Hispanic students by studying how the qualities of the mentoring 
relationship, rather than the presence or absence of a mentor, 
relates to benefits such as STEM research career commitment.

Inputs and Correlates of Mentorship Quality
The POMM framework has identified a variety of factors, such 
as demographics (e.g., race/ethnicity), mentor–protégé demo-
graphic similarity (e.g., racial/ethnic match), or psychological 
similarity (i.e., shared outlook, perspective, and values), that 
may influence the quality of the mentoring relationship (Eby 
et al., 2013). The concept of mentor–protégé demographic sim-
ilarity (i.e., gender or race/ethnicity match) has been well stud-
ied, but the findings have been inconsistent and large-scale mul-
tidisciplinary meta-analysis have found associations with 
mentoring processes and outcomes to be negligible (Eby et al., 
2013). Among studies focused on the experiences of students 
from URM groups in higher education, mentor–protégé gender 
and racial/ethnic match has exhibited small positive associa-
tions with mentoring processes, such as psychosocial and career 
support (Ortiz-Walters and Gilson, 2005; Blake-Beard et al., 
2011), but has generally been found to be unrelated to aca-
demic outcomes (e.g., GPA, self-efficacy; Blake-Beard et al., 
2011). A recent study of Hispanic undergraduate STEM majors 
involved in research experiences found that, among women, 
matched-gender mentoring was weakly positively associated 
with the intent to pursue STEM graduate programs, while 
among men, matched-gender mentoring was weakly negatively 
associated with intentions (Morales et al., 2021). In contrast, 
the concept of mentor–protégé psychological similarity has con-
sistently shown a strong association with mentoring processes, 
such as support and relationship satisfaction across disciplines, 
in college contexts, and among students from URM groups 
(Ortiz-Walters and Gilson, 2005; Eby et al., 2013; Hernandez 
et al., 2017). Although the extant mentoring literature with 
URM students in STEM provides insight, few studies have dis-
tinguished between the experiences of Hispanic students and 
those of other URM groups in STEM. Caution in generalizations 
is warranted across URM groups, as students from these groups 
bring unique cultural experiences to and have distinct experi-
ences in college STEM contexts and therefore may interpret 
their experiences in different ways (Rodriguez and Oseguera, 
2015). For example, a longitudinal study of undergraduates in 
STEM found that African-American students reported experi-
encing higher levels of stereotype threat than their Hispanic 
peers; however, Hispanic students were more likely to experi-
ence declines in their scientific identity due to stereotype threat 
than their African-American peers (Woodcock et al., 2012). To 

date, no research has simultaneously examined the unique con-
tributions of a broad range of mentoring inputs (e.g., demo-
graphics, demographic match, and psychological similarity) on 
mentoring processes and outcomes among Hispanic undergrad-
uates in STEM disciplines. This is particularly important in 
higher education contexts, where research indicates that stu-
dents from underrepresented groups frequently desire demo-
graphically similar mentors (Blake-Beard et al., 2011), but fac-
ulty from underrepresented groups are typically overburdened 
with service and mentoring (Allen et al., 2000; Umbach, 2006; 
Griffin and Reddick, 2011). Therefore, identifying key inputs, 
which transcends mentors’ majority or minority status, to devel-
oping high-quality mentoring relationships may help programs 
and stakeholders make better use of their limited resources and 
human capital to optimally support students.

In addition to the basic findings regarding the importance of 
psychological similarity (more than demographic similarity), 
research indicates that other aspects of the mentoring relation-
ship, such as mentor–protégé contact or interaction frequency 
(hereafter referred to as “contact”), need to be considered. That 
is, mentor–protégé contact may afford the opportunity to form a 
high-quality relationship but does not cause the formation of the 
relationship (Eby et al., 2013). Contact frequency has been shown 
to have a small to moderate positive association with mentorship 
processes and relationship quality across disciplines and in col-
lege contexts (de Janasz and Gondshalk, 2013; Eby et al., 2013). 
Furthermore, there is some evidence that contact frequency may 
strengthen or moderate the relationship between inputs (e.g., 
demographic match) and mentorship processes. For example, a 
recent study among faculty-mentored African-American under-
graduates in STEM majors found a small positive association 
between gender match and coauthoring support among mentor-
ship pairs with high levels of contact frequency, but no relation-
ship between gender match and coauthoring among those with 
low levels of contact frequency (Hernandez et al., 2017).

Outcomes of Mentorship
In addition to describing the factors that produce high-quality 
mentoring relationships, the POMM describes how mentoring 
processes may relate to protégé outcomes (e.g., research career 
commitment). Research in academic settings indicates that sup-
port and relationship satisfaction are positively related with 
academic success, a positive outlook toward the university, 
future career aspirations, and integration into STEM communi-
ties (Green and Bauer, 1995; Eby et al., 2013; NASEM, 2019). 
Research on mentoring among students from URM groups in 
STEM majors has found small positive associations between 
mentoring support/satisfaction and both motivational out-
comes (e.g., self-efficacy, identity, and community values) and 
STEM career behaviors (Haeger and Fresquez, 2016; Hernan-
dez et al., 2017; Estrada et al., 2018). Although evidence for the 
POMM hypothesized relationship between mentoring qualities 
and academic outcomes is emerging, no studies have yet tested 
the full input–process–outcome model among Hispanic under-
graduates in STEM.

Current Study
The present study aims to test hypotheses derived from the 
POMM about the input factors that influence mentorship 
processes, as well as the impact of mentorship processes on 
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STEM research career commitment among faculty-mentored 
Hispanic STEM majors in their senior year of college. As depicted 
in Figure 1, we hypothesized that the positive relationships 
between the mentoring inputs (i.e., psychological similarities 
and, to a lesser extent, demographic similarities) and the quality 
of mentorship (i.e., supports and relationship satisfaction), 
would be made stronger by more frequent contact (H1). Second, 
we hypothesized that protégé perceptions of supports would 
positively predict relationship satisfaction (H2). Third, we 
hypothesized that supports and relationship satisfaction would 
positively predict STEM research career commitment (H3).

METHODS
Participants
The current study used data from a national longitudinal study 
of undergraduates from groups historically underrepresented in 
STEM disciplines. The full longitudinal panel included 1420 
college students pursuing degrees in a STEM field from 50 uni-
versities across the United States (Schultz et al., 2011). The 
present study focused on self-identified Hispanic students (N = 
472) who had a faculty mentor in their senior year (n = 212) 
and who completed survey measures related to mentorship 
qualities and outcomes (n = 186). The analytic sample of His-
panic students were high achieving (college GPA M = 3.37, SD 
= 0.40), majority female (67%), and majoring in a variety of 
STEM disciplines (58% biological sciences; 24% physical sci-
ences, 12% behavioral/social sciences, and 6% engineering, 
technology, and mathematics disciplines).

Procedures
Initial recruitment of the longitudinal study involved a purpose-
ful sampling strategy wherein participants recruited were either 
actively funded by minority science training programs or from a 
matched sample of unfunded minority students in foundational 
science courses. Participants were recruited into the study in the 
fall of 2005, 2006, or 2007 (i.e., cohorts 1–3) and responded to 
online surveys twice per year over the following 12 years. Par-
ticipants received compensation ($25) in advance of their par-
ticipation during each survey wave. This study was approved by 
the California State University San Marco’s institutional review 
board (IRB# CSUSM-2005-085).

Measures
Faculty Mentorship. To assess faculty mentorship, participants 
read the following statement: “A mentor is someone who pro-
vides guidance, assistance, and encouragement on professional 
and academic issues. With this definition in mind, is there a 
faculty member you would consider a mentor?” (0 = no, 1 = 
yes). Only students who responded “yes” were asked a series of 
follow-up questions about inputs to and the processes of their 
mentoring relationships.

Mentor Demographic Characteristics and Demographic Similari-
ties (Mentoring Input). Participants were asked about their 
mentors’ demographics: gender (Female, Male) and race/eth-
nicity (African American/Black, Asian, Hispanic, Native Ameri-
can/Alaskan Native, White/non-Hispanic, unsure, other). 
Demographic information was used to derive mentor–protégé 
matched gender and matched racial/ethnic variables (0 = not 
matched, 1 = matched).

Psychological Similarity (Mentoring Input). The two-item per-
ceived similarity scale was used to assess mentor–protégé psy-
chological similarity (Turban and Jones, 1988). Participants 
rated their agreement with statements concerning similarities 
with their faculty mentors (i.e., “My mentor and I are similar in 
our outlook, perspective, and values.” and “My mentor and I 
see things the same way.”) on a scale from 1 (strongly disagree) 
to 5 (strongly agree). Responses were averaged to derive a com-
posite score and, consistent with prior research (Turban and 
Jones, 1988), scale scores showed acceptable internal consis-
tency reliability (Supplemental Table S1).

Contact Hours (Mentoring Correlate). Consistent with the men-
toring literature (Eby et al., 2013), participants reported the 
number of hours spent with their mentors on a weekly basis 
(i.e., “Approximately how many hours per week during the aca-
demic term do you spend with your mentor?”). Participant 
responses ranged from 0 to 40 hours per week.

Psychosocial and Career Support (Mentoring Process). A 
15-item version of the Global Measure of Mentoring Practices 
Scale (Dreher and Ash, 1990) adapted to academic contexts 
(Tenenbaum et al., 2001) was used. Participants responded to 
nine statements concerning the degree to which their faculty 
mentors provide psychosocial support (e.g., “To what extent 
has your mentor gone out of his or her way to promote your 
academic interests?”) on a scale from 1 (not at all) to 5 (to a 
very large extent). Similarly, participants responded to five 
statements concerning career support (e.g., “To what extent 
has your mentor explored career options with you?”) in an 
undergraduate context. To delineate between general career 
support and coauthoring support, one item concerning writ-
ing/coauthoring (i.e., “To what extent has your mentor helped 
you improve your writing skills?”) was removed from the 
career support scale for all analyses. Responses were averaged 
to derive composite scores for each scale and, consistent with 
prior research (Tenenbaum et al., 2001), scale scores showed 
acceptable internal consistency reliability (see Supplemental 
Table S1).

Evidence of measurement validity for the Global Measure of 
Mentoring Practices Scale in STEM contexts is limited, and no 
prior studies have examined measurement properties among 
Hispanic students in STEM (Hernandez, 2018). Therefore, we 
performed confirmatory factor analyses to provide novel evi-
dence of measurement validity among Hispanic students in 
STEM disciplines (see Supplemental Tables S2 and S3).

Coauthoring Support (Mentoring Process). A five-item version 
of the Collaborative Coauthoring Scale (Bauer and Green, 
1994) was used to assess faculty-mentored scholarship experi-
ences in the last 6 months. Participants indicated whether they 
had participated in conference poster presentations, presented 
original research at an academic research fair or competition, 
given a presentation at a conference, submitted a paper for pub-
lication, or coauthored a paper accepted for publication (0 = no, 
1 = yes). A coauthoring index was created by summing 
responses, with scores ranging from 0 to 5. Prior studies using 
the coauthoring scale have not provided evidence of internal 
structure measurement validity (Hernandez, 2018). We per-
formed confirmatory factor analyses to provide novel evidence 
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of measurement validity among Hispanic students in STEM dis-
ciplines (see Supplemental Tables S2 and S3).

Relationship Satisfaction (Mentoring Outcome). The three-item 
satisfaction with mentor scale was used to assess relationship 
quality (Ensher and Murphy, 1997). Participants rated their 
agreement with statements concerning the quality of their rela-
tionship (e.g., “I am satisfied with my mentor.”) on a scale from 
1 (strongly disagree) to 5 (strongly agree). Responses were 
averaged to derive a composite score and, consistent with prior 
research (Ensher and Murphy, 1997), scale scores showed 
acceptable internal consistency (see Supplemental Table S1). 
Prior studies using this relationship quality scale have not 
provided evidence of internal structure measurement validity 
(Hernandez, 2018). We performed confirmatory factor analyses 
to provide novel evidence of measurement validity among His-
panic students in STEM disciplines (see Supplemental Tables S2 
and S3).

Research Career Commitment (Outcome)
Participants responded to the question “To what extent do you 
intend to pursue a science related research career?” on a scale 
from 0 (not at all interested) to 10 (absolutely interested). This 
single-item measure of scientific research career commitment 
has been shown to relate to STEM graduate school applications, 
STEM graduate school enrollment, and postbaccalaureate 
STEM research career attainment (Estrada et al., 2011, 2018; 
Hernandez et al., 2017). Research career commitment was 
assessed at baseline (control variable) and senior year of col-
lege (outcome).

Preliminary Analyses
Before conducting substantive analyses, we performed confir-
matory factor analyses to assess aspects of the measurement 
validity (i.e., internal structure and discriminant validity) of the 
psychosocial support, career support, coauthoring support, and 
relationship satisfaction constructs. Our analyses revealed good 
model fit and confirmed that the three support types and rela-
tionship satisfaction were distinguishable constructs (see Sup-
plemental Tables S2 and S3).

Next, before addressing our hypotheses, we conducted a 
series of preliminary analyses to test the tenability of statisti-
cal assumptions. We tested for systematic missing data pat-
terns among students with a faculty mentor using Little’s 
MCAR test, which revealed that the missing data were con-
sistent with missing completely at random (χ2

[df = 76] = 75.58, 
p = 0.49). Given that participants were nested within 21 uni-
versities, we estimated intraclass correlation coefficients for 
the mentoring processes, relationship satisfaction, and 
research career commitment. The analyses revealed that 
career support and relationship satisfaction exhibited non-ig-
norable levels of between-university variability (i.e., 0.14 
and 0.08, respectively). Therefore, university was recoded 
into a set of dummy variables and included as a control in 
analyses for those two outcomes. Outlier analyses using 
leverage values, studentized residuals, and Cook’s D values 
(Judd et al., 2011) revealed no extreme outliers. Finally, nor-
mality and homoscedasticity of residuals were assessed with 
QQ-plots and distributions of residual versus fitted values 
plots (Judd et al., 2011)

Approach
All hypotheses were tested using multiple regression with robust 
standard error estimation. In addition, addressing H1 involved 
predicting a set of correlated outcomes (i.e., mentoring pro-
cesses: psychosocial, career, and coauthoring support), and 
methodological research has shown that ignoring associations 
among outcomes can inflate type I error rate (Tabachnick et al., 
2007; Stevens, 2009). To control for type I error rate inflation, 
the mentoring processes were included as covariates when test-
ing H1 (e.g., career and coauthoring supports were included as 
covariates in the model predicting psychosocial support). This 
approach allows us to assess of the unique impact of mentoring 
input variables, while accounting for correlations among men-
toring processes. Finally, all continuous variables were stan-
dardized for ease of interpretation in substantive analyses. We 
interpret the regression coefficients using Cohen’s guidelines for 
fully and partially standardized effects (Cohen, 1992).

RESULTS
First, we examined the descriptive statistics and patterns of 
bivariate associations (see Supplemental Table S1). Concerning 
mentor–protégé similarities, half of the sample had a same-gen-
der mentor (n = 93), 29% had a Hispanic mentor (n = 54), and 
the average perception of psychological similarity was between 
“neutral” and “agree.” Interestingly, the three metrics of similar-
ity (gender match, race/ethnicity match, and psychological 
similarity) were not significantly correlated with one another or 
with contact frequency.

Main and Moderated influences of Inputs on Mentoring 
Processes
A series of multiple regression analyses were used to test main 
and moderated effects of mentoring inputs on the mentorship 
processes. First, psychosocial support was regressed on the 
mentoring inputs (i.e., protégé gender, mentor gender, mentor–
protégé gender-match, race/ethnicity match, and perceived 
similarity), the correlated mentoring processes (career and 
coauthoring support), mentoring correlates (contact hours), 
and two-way moderation terms between contact and the 
match/similarity variables. The overall model was significant 
and explained a large proportion of variance in psychosocial 
support (R2 = 0.58; Table 1, note a). Partially consistent with 
our expectations (H1), psychological similarity was a moderate 
positive predictor of psychosocial support (β = 0.32), indicating 
that higher levels of similarity were associated with receiving 
higher levels of support (Table 1). In addition, we found that 
female protégés reported receiving slightly more psychosocial 
support than their male peers. However, inconsistent with our 
expectations, contact hours did not moderate the relationship 
between mentoring similarities and support (H1).

Next, career support was regressed on all mentoring inputs, 
processes, correlates, moderation terms, and university indica-
tor variables to control for nesting. The model explained a large 
proportion of variance in career support; however, inconsistent 
with our expectations (H1), none of the mentoring inputs or 
moderation terms were uniquely predictive of career support 
after controlling for the associations with psychosocial and 
coauthoring support (Table 1).

Next, coauthoring was regressed on all mentoring inputs, 
processes, correlates, and moderation terms. The overall model 
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was significant and explained a moderate proportion of vari-
ance in coauthoring support (Table 1, note a). Partially consis-
tent with our expectations (H1), protégés with Hispanic men-
tors experienced slightly more coauthoring support than their 
peers with non-Hispanic mentors (see Table 1). In addition, 
protégés with male mentors reported slightly more coauthoring 
support than those with female mentors (see Table 1). Inconsis-
tent with expectations, contact hours did not moderate the rela-
tionship between mentoring similarities and support (H1).

Finally, the mentoring proximal outcome of relationship sat-
isfaction was regressed on all mentoring inputs, processes, cor-
relates, moderation terms, and university indicator variables to 
control for nesting. The model explained a large proportion of 
variance in satisfaction (Table 1, note a) and partially consistent 
with our expectations (H2), psychosocial support, career sup-
port, and psychological similarity were moderate to strong pos-
itive predictors of satisfaction. The findings indicate that higher 
levels of similarity and support were associated with higher lev-
els of satisfaction (Table 1). Furthermore, the analyses revealed 
that contact hours moderated the relationship between men-
tor–protégé matched-gender status and relationship satisfac-
tion (H1; Table 1). A simple slopes graph revealed that, for 
those with high contact, protégés with a same-gender mentor 
reported higher relationship satisfaction that those with differ-
ent-gender mentors (MMatched = 0.08; MDifferent = −0.21). However, 
for those with low contact, there was no significant difference in 
relationship satisfaction for protégés with same- or differ-
ent-gender mentors (MMatched = 0.02; MDifferent = 0.13; Figure 2).

Influence of Mentoring Processes on Research Career 
Commitment
To test our third hypothesis, research career commitment was 
regressed on the mentoring processes and relationship satisfac-
tion, controlling for mentoring inputs and baseline research 
career commitment. The overall model explained a moderate 
proportion of variance in commitment, F(5, 180) = 4.83, p < 
0.001, R2 = 0.16. Partially consistent with our expectations 
(H3), coauthoring exhibited a small positive association with 
research career commitment, β = 0.16, 95% CI [0.03, 0.29], 

TABLE 1. Summary of regression model tests and coefficients predicting mentoring processes (N = 186)a

Psychosocial support Career support Coauthoring Relationship satisfaction

Predictor β 95% CI [LL, UL] β 95% CI [LL, UL] β 95% CI [LL, UL] β 95% CI [LL, UL]

1. Female status protégé 0.28 [0.05, 0.52] –0.14 [−0.37, 0.09] 0.13 [−0.17, 0.42] –0.15 [−0.36, 0.05]
2. Female status mentor 0.09 [−0.14, 0.31] –0.003 [−0.20, 0.21] –0.33 [−0.63, −0.04] –0.05 [−0.26, 15]
3. Matched gender (M.G.) 0.12 [−0.11, 0.35] –0.01 [−0.23, 0.20] 0.13 [−0.16, 0.42] 0.09 [−0.12, 0.30]
4. Matched race/ethnicity (M.R/E.) –0.20 [−0.45, 0.04] –0.01 [−0.25, 0.22] 0.32 [0.02, 0.63] 0.08 [−0.14, 0.30]
5. Contact (C) 0.09 [−0.03, 0.22] –0.01 [−0.15, 0.13] 0.19 [−0.01, 0.39] –0.20 [−0.32, −0.08]
6. Psychological similarity (P.S.) 0.32 [0.18, 0.47] 0.16 [−0.02, 0.34] –0.04 [−0.21, 0.14] 0.25 [0.12, 0.37]
7. M.G. × C –0.19 [−0.38, 0.01] 0.01 [−0.19, 0.21] 0.28 [−0.01, 0.579] 0.20 [0.004, 0.40]
8. M.R/E. × C 0.04 [−0.19, 0.28] 0.01 [−0.22, 0.24] –0.11 [−0.39, 0.18] 0.10 [−0.09, 0.30]
9. P.S. × C –0.05 [−0.15, 0.06] 0.09 [−0.01, 0.20] –0.04 [−0.18, 0.10] –0.001 [−0.09, 0.09]
10. Psychosocial support — — 0.55 [0.40, 0.70] –0.08 [−0.25, 0.10] 0.25 [0.12, 0.37]
11. Career support 0.50 [0.35, 0.65] — — 0.29 [0.13, 0.45] 0.34 [0.20, 0.49]
12. Coauthoring –0.04 [−0.13, 0.05] 0.15 [0.04, 0.25] — — –0.04 [−0.13, 0.05]
aSummaries of model tests are as follows: psychosocial support F(11, 174) = 19.79, p < 0.001, R2 = 0.58; career support F(27, 154) = 63.37, p < 0.001, R2 = 0.63; coau-
thoring F(11, 174) = 6.30, p < 0.001, R2 = 0.19; relationship satisfaction F(28, 153) = 61.19, p < 0.001, R2 = 0.73. Bolded coefficients are statistically significant at alpha 
level < 0.05. Coefficients for values for dummy-coded school indicators predicting career support and relationship satisfaction are not shown for the sake of parsimony. 
95% CI = confidence interval around regression coefficient (β) values.

after controlling for the influence of baseline commitment, 
β = 0.31, 95% CI [0.11, 0.51].

DISCUSSION
The current study aimed to address gaps in the mentoring liter-
ature about factors that help Hispanic college seniors in STEM 
fields both develop high-quality faculty mentoring relationships 
and experience the benefits related to mentorship (Luna and Pri-
eto, 2009; NASEM, 2019). Guided by the POMM framework and 
the extant literature on mentoring Hispanic undergraduates 
(Ortiz-Walters and Gilson, 2005; Eby et al., 2013; Hernandez 
et al., 2017; Estrada et al., 2018), we hypothesized that the ben-
efits of mentor–protégé demographic and psychological similar-
ities on support and satisfaction would be made stronger by 
higher levels of contact frequency. The regression results were 
both nuanced and only partially consistent with our expecta-
tions. Specifically, protégés’ perceptions of psychological similar-
ity with their mentors showed consistent (i.e., not moderated by 
contact) moderate unique associations with affective facets of 
the mentoring relationship (i.e., psychosocial support and satis-
faction); but psychological similarity was not uniquely associ-
ated with skills-focused facets of mentorship (i.e., career and 
coauthoring support). These findings were partially consistent 
with associations found among African-American undergradu-
ates in STEM (Hernandez et al., 2017), which also showed con-
stant positive associations between psychological similarity and 
affective facets of mentorship. Taken together, these findings 
support theoretical work based on the similarity-attraction para-
digm, which proposed that perceived or psychological similari-
ties are foundational for the development of affective relation-
ship qualities, such as liking and friendship (Ensher and Murphy, 
1997; Harrison et al., 1998; Ensher et al., 2002; Gehlbach et al., 
2016; Menges, 2016). Furthermore, it is probable that psycho-
logical similarity and affective aspects of mentoring relationships 
are mutually or reciprocally reinforcing. For example, identifica-
tion of similarities leads to deeper levels of personal self-disclo-
sure—an aspect of psychosocial support (Brockner and Swap, 
1976), which in turn may afford the opportunity to identify 
additional similarities and develop stronger relational bonds.
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A second aim of this study was to test 
the POMM-derived hypothesis that mento-
ring support functions would promote 
relationship satisfaction, over and above 
the influence of mentoring inputs (Eby 
et al., 2008, 2013). Partially consistent 
with expectations, protégés who experi-
enced both psychosocial and career sup-
port were more likely to report satisfaction 
with their mentors, but coauthoring sup-
port was unrelated. This finding is consis-
tent with patterns found among Afri-
can-American college seniors in STEM 
(Hernandez et al., 2017). Finally, we 
aimed to test the hypothesis that protégés’ 
experiences of support and satisfaction 
would uniquely predict their scientific 
research career commitment, over and 
above prior commitment (Eby et al., 2008, 
2013). When protégés reported coauthor-
ing support, they were more likely to also 
report commitment to pursuing a STEM 
research career. This pattern of results is 
consistent with associations found 
between coauthoring and commitment 
among African-American undergraduates 
in STEM, wherein coauthoring was found 

to have a positive effect on STEM persistence (Hernandez et al., 
2017). Taken together, the patterns appear to indicate that 
protégés’ relational satisfaction (a proximal predictor of subjec-
tive and objective outcomes) is more contingent on general 
types of support (i.e., empathy, challenging assignments) than 
on specific support related to scholarship among undergradu-
ates. However, scholarship-specific support, such as coauthor-
ing, is uniquely important for helping protégés (particularly 
protégés of color) crystallize their scientific research career 
aspirations.

Although this study addresses several gaps in the literature 
on mentoring Hispanic undergraduates in STEM, there were 
several factors that limit the scope or generalizability of our 
findings. First, this study used a cross-sectional design to assess 
the relationships between mentoring inputs, mentoring pro-
cesses, and subjective mentoring outcomes in a sample of His-
panic students in STEM in their senior year of college. Future 
longitudinal work is needed to determine whether the patterns 
observed are consistent (or change) throughout a student’s 
undergraduate tenure. Specifically, longitudinal work may aid 
in explaining the inconsistencies in the literature around rela-
tionship duration (contact hours) and demographic similarities 
(Turban et al., 2002; Eby et al., 2013), as the results in this 
study found these hypothesized relationships to be nonsignifi-
cant. Furthermore, our focus on the senior year of college may 
not generalize well to earlier time points in the college tenure, 
as career plans may have solidified by this time. While some 
studies have assessed the impact of mentorship qualities in stu-
dents earlier in their college tenure (e.g., Hernandez et al., 
2020), future studies should consider the impacts of mentor-
ship in URM populations at earlier times in college. Second, 
given that the current sample is made up primarily of students 
in the biological sciences, future research should be conducted 

Our study also revealed that demographic similarities have 
nuanced associations with affective and career-related mentor-
ing support. For example, among Hispanic undergraduates in 
STEM, having a Hispanic faculty mentor was consistently, 
uniquely, and positively associated with coauthoring support. 
This novel finding extends a pattern seen among a predomi-
nantly White sample of college students in STEM (Blake-Beard 
et al., 2011), as well as graduate students of color (i.e., African 
American, Native American, and Hispanic), which found small 
positive associations between matched race status and mentor-
ship support (Ortiz-Walters and Gilson, 2005). However, this 
finding deviates from negligible associations found between 
matched race/ethnicity status among a sample of African-Amer-
ican students in STEM (Hernandez et al., 2017). The benefits 
associated with having a same-gender faculty mentor are 
weaker and more nuanced. That is, Hispanic protégés with a 
same-gender faculty mentor reported slightly higher levels of 
relationship satisfaction than those with a different-gender 
mentor; however, this pattern only manifested among those 
with high contact frequency.

Taken together, these findings indicate that, for Hispanic 
undergraduates in STEM, the benefits associated with mentor–
protégé demographic or psychological similarity are contin-
gent on both the type of support and the amount of time spent 
interacting with the faculty mentor. That is, no one type of 
similarity or configuration of similarities was associated with 
all facets of mentorship quality. Rather, our research indicates 
that Hispanic protégés in STEM can benefit from a variety of 
similarities with their faculty mentors. The implication of this 
finding for mentors and protégés alike is that their efforts to 
mutually explore and identify shared similarities to enhance 
the formation and maintenance of these critical relationships 
has benefits (Robinson et al., 2019).

FIGURE 2. Simple slopes graph of the matched gender by contact moderation on 
relationship satisfaction. Error bars represent 95% confidence intervals.
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within other STEM majors to examine any variation across dis-
ciplines. Third, mentoring supports measured in this study only 
included positive interactions, which do not reflect the full 
range of mentoring processes—including role modeling and 
negative experiences (NASEM, 2019). In addition, our measure 
of coauthoring support is well aligned with research mentor 
interactions (a common situation in STEM disciplines); how-
ever, some students in our study may not have been conducting 
research with their identified faculty mentors. Thus, future 
studies should clarify whether the student protégés are con-
ducting research with their faculty mentors to more fully illumi-
nate the nature of coauthoring support. Furthermore, the pres-
ent study measured limited aspects of psychological similarity 
(i.e., outlook and values), but other facets of psychological sim-
ilarity (attitudes, preferred activities, personality traits, self-reg-
ulatory style, humor, etc.) may be relevant to mentor–protégé 
relationship quality (Montoya et al., 2008; Gehlbach et al., 
2016; Robinson et al., 2019). Future studies should measure a 
wider range of similarity-related facets.

Although the findings of this study are nuanced, the implica-
tions of the work are clear. First, the POMM is a robust theoret-
ical framework for informing future research and practice in 
mentoring. The POMM provides a useful framework for gener-
ating hypotheses about the inputs to and outcomes of mentor-
ing relationships—although more work is needed on moderat-
ing factors. Similarly, practitioners can use the POMM to 
identify factors within their purview that can enhance the 
development of high-quality supportive and satisfying mentor-
ing relationships. Second, faculty mentors and their Hispanic 
protégés can benefit from engaging in deliberate efforts to 
explore and find shared similarities (demographics or psycho-
logical) to enhance the quality of their relationships. For exam-
ple, practitioners and mentors could integrate activities such as 
“Birds of a Feather” matching or the career informal interview 
(Gehlbach et al., 2016; Branchaw et al., 2020) to afford men-
tors and protégés the opportunity to identify similarities and 
engage in self-disclosure. Shared similarities help protégés form 
stronger emotional and career-related bonds with their men-
tors. Third, given that increased coauthoring support helps His-
panic students in STEM to solidify their scientific research 
career commitment, efforts should be made to expand these 
opportunities. Coauthoring support (conference posters or 
papers, publications, etc.) appears to provide an optimal oppor-
tunity for mentors and protégés to synthesize their collabora-
tion and give and receive constructive feedback and helps 
protégés strengthen their commitment to the field.
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