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D
iversity among scientists can foster 

better science (1, 2), yet engaging 

and retaining a diversity of students 

and researchers in science has been 

difficult (3). Actions that promote di-

versity are well defined (4), organiza-

tions are increasingly focused on diversity 

(5), and many institutions are developing 

initiatives to recruit and enroll students from 

underrepresented minority (URM) groups 

(racial, ethnic, gender, sexual identity, or 

persons with disabilities). Yet representation 

of URM groups in science, technology, engi-

neering, and math (STEM) fields lag behind 

demographics in society at large (3–5), and 

many URM students feel unwelcome in aca-

demic departments and in scientific fields. 

Why is progress so limited (6, 7)? We see a 

widespread and underacknowledged discon-

nect between initiatives aimed at increasing 

diversity in academic and professional insti-

tutions and the experience of URM students 

(including many of us authors) (6, 7). We ar-

gue that failure to grasp foundations of this 

disconnect is the crux of why diversity initia-

tives fail to reach the students that they were 

made to recruit. We believe that addressing 

this will resonate with other individuals and 

groups and help advance discussion in the 

scientific community.

 This disconnect is not unknown. A grow-

ing body of literature makes clear that URM 

students in STEM face discrimination and 

microaggressions within their departments 

(8, 9) in addition to structural and systemic 

bias within higher education (8). But it is 

not clear whether this work is well known 

or engaged by well-meaning leaders of di-

versity initiatives. Further, research regard-

ing these concerns has largely focused on 

recruitment of undergraduate students (9) 

or at the organizational/corporate level 

(10). Attention is relatively lacking on the 

pipeline that links them: graduate educa-

tion [although, see (11)]. The transition 

from college to graduate school is a “stra-

tegic point of loss” of minority students in 

STEM education (12). Scholars argue that 

less tangible issues—the informal, nonaca-

demic elements of a student’s experience in 

which bias may further manifest—may hin-

der women and minorities more than other 

aspects of their graduate experience (8).

FROM DIVERSITY TO INCLUSION

Whereas diversity refers to differences within 

a group, inclusion speaks to how those 

members are treated and how they feel. 

Emphasizing diversity alone does not neces-

sarily address persisting gender, racial, eth-

nic, disability, and other biases, which reflect 

widespread cultural stereotypes (7). Even 

unintentional implicit biases can be revealed 

through actions and macroaggressions that 

undermine skilled URM scientists’ feelings of 

self-worth (7). If we do not focus on inclusion 

and changing institutional culture to address 

the effects of prejudice, we can increase the 

number of diverse scientists without creating 

an equitable scientific community in which 

all scientists feel welcomed and valued. 

Transitioning from diversity to inclusion 

requires acknowledging that structural bias 

and social justice affects scientists as people, 

and that this has consequences for the sci-

ence they do. These impacts do not vanish 

after recruitment into academic institutions 

or even diversity programs and are relevant 

to life within academic walls. Simply admit-

ting an URM student is not enough if that 

student feels unwelcome, unheard, and un-

valued—all well-established consequences of 

structural and systemic bias in society and in 

science (13). These feelings influence the re-

search we pursue and produce, yet are often 

unrecognized and underestimated, especially 

if the focus is on numbers of URM students 

(diversity statistic) and not our experiences 

(inclusive institution). 

Encouraging URM students to embrace 

their identities is also critical for inclusion. 

Stressors such as microaggressions and ste-

reotype threat (14, 15) often lead students to 

cope by “fragmenting” their identities, which 

can work against current diversity initiatives 
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(8). If the goal of diversity and inclusion is 

to contribute to a greater understanding and 

diversity of thought, concurrent creative po-

tential may be limited when URM students 

do not feel safe bringing parts of their cul-

ture to or being open about their identities in 

their academic and professional lives. While 

a diverse institution has individuals from dif-

ferent backgrounds, an inclusive institution 

values an individual’s identity and encour-

ages the relationship between cultural iden-

tity and work.

ENGAGEMENT AND SUPPORT

As URM scientists, we feel a strong sense of 

personal responsibility toward being aware 

of and becoming actively involved in issues 

related to social justice and inclusion. Re-

search shows that many members of under-

represented groups (such as women, ethnic 

minorities, and first-generation college stu-

dents) are dissuaded from disciplines that 

promote science as an isolating field focused 

on self-achievement rather than as helping 

communities (11, 16). Because URM scientists 

are likely more acutely aware of how impor-

tant social justice is for their communities, 

it is not surprising that many young URM 

scientists become alienated from choosing 

and staying in scientific career paths. Every 

scientist (regardless of URM group) has pas-

sions and pursuits that are not central to the 

science they do, but URM scientists often do 

not have the advantage of being accepted 

at face value or the luxury to choose which 

parts of ourselves to bring to work. Because 

many URMs may not fit the stereotypical role 

of a scientist and thus may, to some extent, 

become stigmatized and ostracized in the 

workplace, the challenge of deciding which 

parts of ourselves to expose in the workplace 

is magnified. For us, engagement is not left 

easily at the door when we enter our labo-

ratories and offices in the morning, to be 

picked back up on our way out. Until URM 

students and researchers can bring their 

whole selves to their science, no amount of 

diversity will yield inclusion. Fostering en-

gagement between scientists and communi-

ties can serve as a powerful tool for retaining 

URM scientists.

Promoting engagement among URM stu-

dents has broader implications as well. Build-

ing links between our culture and our science 

is important to us as URM students and sci-

entists, and we are in a position to bear wit-

ness to this need and to act on it. The value 

of engaging with diverse communities is well 

recognized (6), but it is challenging when 

these communities look very different from 

the racial, cultural, and economic make-up of 

the scientists willing to engage. Therefore, as 

URM students, we hold specific and essential 

value for institutions interested in outreach, 

community involvement, and social justice. 

Research (3, 11, 14), as well as our own 

experiences, demonstrate that many URM 

scientists often feel a sense of urgency to 

address issues of social justice and inclu-

sion and responsibility to connect with our 

communities. Although these may be institu-

tional goals as well, we rarely feel supported 

in these endeavors and, more often, are told 

such work is not an appropriate use of our 

time. The literature reinforces these feel-

ings: URMs may even be penalized for this 

work (9). Therefore, simply recognizing the 

importance of social justice and community 

engagement is not enough. URM students 

and scientists need to be actively supported 

if diversity is truly valued in scientific insti-

tutions and science more broadly. It must 

be understood that this work is more than 

extracurricular; it can be essential to sci-

entists’ identities and their drive to better 

both science and society. It may be essential 

to their very well-being. It must be equally 

important to our institutions if they hope to 

uphold diversity missions. 

MOVING FORWARD

Despite the challenges described here, we 

recognize that a growing number of URM sci-

entists have reached higher levels in STEM. 

Although they demonstrate that success is 

possible, we argue that they are exceptions, 

not the rule, and that without addressing the 

issues presented, STEM will continue to have 

underrepresentation of URMs compared 

with their prevalence in society. The current 

system attracts and retains a relatively nar-

row range of individuals. Does it produce 

good scientists? Yes. Does it facilitate a di-

verse scientific community? Not so much. 

We propose three principles for institutions 

valuing URM scientists and students and a 

community of understanding and account-

ability: (i) Create an institutional culture of 

inclusion aimed at equity and social justice, 

(ii) respect and value diverse backgrounds, 

and (iii) promote opportunities for students 

to pursue work that addresses concerns 

within science and society and engages with 

our communities. More specific advice on 

achieving diversity and inclusion is already 

available in the literature (13, 17) and exem-

plified by existing programs (14).

Creating inclusive institutions involves 

leadership, faculty, and staff. URM students 

not only need support and allies, we must 

be able to see ourselves in our role models 

and mentors (12). Work from the corporate 

sector (6) indicates that assigning respon-

sibility for diversity among institutional 

leaders can increase diversity at other 

levels of organization as well. Such broad 

representation sends a strong message to 

URM students on an institution’s commit-

ment to inclusion. 

Although focus on URM scientists is typi-

cally centered around race and ethnicity, 

there are many groups along the identity 

spectrum that are underrepresented in our 

scientific community. In each case, these 

groups bring valued views and beliefs that 

will better equip the scientific community to 

meet future challenges. We must all continue 

to demand institutional support, resources, 

and programs for recruiting and retaining 

URM students into degree programs—but 

also mandate that these programs be based 

on deeper institutional values and a commit-

ment to cultural change. We must stop ignor-

ing the way systemic bias infiltrates the lives 

and experiences of URM students and tell-

ing ourselves that these issues are unrelated 

to science. In the end, this is not altruistic. 

Committing to inclusion makes science, and 

scientists, better prepared to meet the ever-

growing challenges facing society.        j

REFERENCES AND NOTES

 1. L. Hong, S. E. Page, Proc. Natl. Acad. Sci. U.S.A. 101, 123 
(2004).

 2. A. Woolley et al., Science 330, 686 (2010).
 3. M. J. Armstrong, A. R. Berkowitz, L. A. Dyer, J. Taylor, Front. 

Ecol. Environ. 5, 415 (2007).
 4. I. Arismendi, B. E. Penaluna, BioScience 66, 584 (2016).  
 5. N. L. Klenk et al., Science 350, 743 (2015).
 6. A. Kalev, F. Dobbin, E. Kelly, Am. Soc. Rev. 71, 589 (2006).
 7. C. A. Moss-Racusin et al., Science 343, 615 (2014). 
 8. Ong, Maria et al., Harvard Ed. Rev. 81.2, 172 (2011).
 9. D. Cole, A. Espinoza, J. Coll. Stud. Dev. 49, 285 (2008).
 10. L. M. Cortina, Acad. Manage. Rev. 33, 55 (2008).
 11. J. M. Allen et al., Transl. Iss. Psych. Sci. 1, 331 (2015). 
 12. S. V. Brown, in Access Denied: Race, Ethnicity, and the 

Scientific Enterprise, G. Campbell, R. Denes, C. Morrison, 
Eds. (Oxford Univ. Press, 2000).

 13. K. I. Maton et al., Cell Biol. Educ. 15, 1 (2016).
 14. A. B. Diekman, E. S. Weisgram, A. L. Belanger. Soc. Iss. Pol. 

Rev. 9, 52 (2015).
 15. C. M. Steele, Whistling Vivaldi: How Stereotypes Affect Us 

and What We Can Do (W. W. Norton & Company, 2010). 
 16. J. Price, “The effect of instructor race and gender on 

student persistence in STEM fields,” working paper, 
Cornell University School of Industrial and Labor Relations 
(Cornell Higher Education Research Institute, Digital 
Commons, 2010); http://digitalcommons.ilr.cornell.edu/
workingpapers/129.

  17.  D. W. Sue, Microaggressions in Everyday Life: Race, Gender, 
and Sexual Orientation (John Wiley & Sons, 2010).

ACKNOWLEDGMENTS

This paper draws on experiences during a panel at the 2015 
meeting of the Ecological Society of America (ESA). L.R.G. and 
B.T. were panel co-organizers, M.Q. was co-organizer and panel-
ist. We thank the ESA and the Center for Biodiversity Outcomes 
at Arizona State University for meeting space and financial 
support, respectively. We thank panelists and participants 
M. Kaplan, B. Griswold, N. Harris, T. Mourad, and P. Kareiva. 

10.1126/science.aai9054

“Simply admitting an URM 
student is not enough if that 
student feels unwelcome, 
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