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A promising way to mitigate inequality is by addressing students’ worries about belonging. But
where and with whom is this social-belonging intervention effective? Here we report a team-science
randomized controlled experiment with 26,911 students at 22 diverse institutions. Results showed
that the social-belonging intervention, administered online before college (in under 30 minutes),
increased the rate at which students completed the first year as full-time students, especially among
students in groups that had historically progressed at lower rates. The college context also mattered:
The intervention was effective only when students’ groups were afforded opportunities to belong.
This study develops methods for understanding how student identities and contexts interact with
interventions. It also shows that a low-cost, scalable intervention generalizes its effects to 749 4-year
institutions in the United States.

U
pward mobility and economic growth
depend substantially on postsecond-
ary attainment (1, 2). Yet the likelihood
of earning a college degree is highly
unequal across racial-ethnic and socio-

economic groups, even among students with
similar preparation (3, 4). A challenge to stem-
ming intergroup inequality is that programs
to promote college persistence have hetero-
geneous effects—they work differently for dif-
ferent people in different contexts. A critical
goal is to systematically explain and antici-
pate this heterogeneity (5, 6) so that programs
can be designed to respond to the broad di-
versity of higher-education students and insti-
tutions (7).
Here we report the findings of a large team-

science partnership involving a double-blind,
randomized controlled trial conducted with
two cohorts of students at 22 institutions (N =
26,911 students). This partnership between
experimental psychologists and university
administrators, called the College Transition
Collaborative (CTC), was designed specifically
to understand variability across contexts in
the effects of a promising and scalable approach

to reducing postsecondary inequality. We focus
on a core outcome on the path to graduation:
the likelihood that students complete their
first year of college enrolled full-time. Partic-
ipating institutions were highly diverse and
selected for their potential to advance an
understanding of heterogeneity. We applied
advanced analytic methods to this dataset,
such as preregistration of complex analyses,
anda conservative, Bayesianmultilevelmachine-
learning analysis method. Ultimately, the CTC
trial makes two primary contributions. First,
it provides a systematic examination of how
different groups of students in different post-
secondary contexts do or do not benefit from
a social-psychological intervention. In doing
so it reveals insights into how psychological
and contextual factors come together to af-
fect intergroup inequality and how this in-
equality can be remedied. Second, it presents a
framework for understanding how student
identities interact with contexts and, thus,
the principled evaluation of heterogeneous
intervention effects.
The intervention examined by the CTC was

the social-belonging intervention (8). This is a

brief (10 to 30min) reading-and-writing activity
that can be self-administered by college students
over the internet. It features three elements:
(i) results of a survey of older students, show-
ing that everyday worries about belonging—
such as feeling homesick, struggling academi-
cally, or having difficulty interacting with
professors—are normal in the transition to col-
lege and can lessen with time (9); (ii) carefully
curated stories from older students describ-
ing these worries and how they improved for
them; and (iii) an opportunity to reflect on
these stories in writing to help future students
as they come to college, including how concerns
about belonging are normal and typically im-
prove with time (“saying-is-believing” exercises).
The social-belonging intervention has been

tested in more than a dozen rigorous ran-
domized controlled trials. Benefits are typi-
cally observed with regard to core academic
outcomes for racial-ethnic minority and first-
generation college students (8). In one study
published in Science, the intervention de-
livered in the first year at a selective, pre-
dominantly white university raised the grade
point average (GPA) of Black students relative
to multiple randomized control groups, reduc-
ing by half the racialized achievement gap
over the next 3 years (10). Further, a long-
term follow-up revealed substantial gains in
participants’ career success and life satisfac-
tion 7 to 11 years later. These gains were me-
diated by greater development of mentor
relationships in college, consistent with the
theory that addressing belonging concerns
can unlock relationships of enduring value (11).
Other trials have found increased progress
(e.g., first-year full-time completion rates) (12),
including among students attending broad-
access institutions (13). In male-dominated
STEM (science, technology, engineering, and
mathematics) fields, the intervention has im-
proved experiences and raised grades among
women (14, 15). Some rigorous trials have not
shown significant effects, however, demon-
strating heterogeneity (16).
One reason the social-belonging intervention

can have beneficial effects is because higher-
education outcomes are subject to psychologi-
cal threats rooted in group identities. These
threats evoke concerns about belonging (17, 18).
These concerns can become acute when stu-
dents are underrepresented on campus; when
their group is struggling or faces stereotypes
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that allege that it is less able or less deserv-
ing of educational opportunities than others;
when they experience a campus culture that
does not match their cultural values or cur-
ricula that do not value their experiences; or
when they experience racism, among other
factors (19–23). In turn, belonging concerns
predict less persistence in college above and
beyond other factors (12, 24). In part, this is
because these concerns function as a lens
through which students make sense of adver-
sities in college. When students are uncertain
of their belonging, even common challenges
experienced by students in all social groups
(e.g., feeling homesick, academic struggles)
can appear as evidence that people like them
do not belong in college in general (19). How-
ever, when an intervention represents every-
day challenges as normal and as improving
over time, students are better able to sustain
a sense of belonging on campus in the face of
everyday adversities (10, 13, 15, 19). The social-
belonging intervention uses diverse stories
from diverse students to convey this message
as a common truth, with variation [see sup-
plementary materials (SM)]. In representing
worries about belonging as initially normal
in the transition to college and as improv-
ing with time, the intervention does not deny
that students can also have different experi-
ences along group lines. In at least some cir-
cumstances, this can free students to build
critical relationships, improving academic out-
comes and life success long into the future
(11, 12, 15).
Sociological and psychological theories do

not lead to an expectation that members of
a given identity group—for example, Latina
students—should experience the same con-
cerns about belonging in all contexts, nor that
they will have the same opportunities to be-
long. A core theoretical tenet is that group iden-
tities do not have inherent meaning but rather
meaning that arises in context (25). Experimen-
tal studies have underappreciated this fact,
however, treating racial, ethnic, and socioeco-
nomic groups as invariant in statistical analyses
(26). For instance, even as Steele introduced
stereotype threat as a “situational predicament”
(18), both laboratory and field-experimental re-
search on identity threat (e.g., social-belonging,
values-affirmation, and difference-education
interventions) have treated specific racial and
gender groups as canonical and then used
them as a static grouping variable in analyses,
with rare exceptions (14, 15, 27).
This practice obscures variationwithin groups

across contexts. One source of this variation
involves sorting mechanisms. For instance,
scholars emphasize the differences in racial
socialization and, therefore, identity threat
that can emerge between Black Americans who
are descended from people who were enslaved
in the US, relative to Black Americans who are

the children of more recent immigrants (28).
Postsecondary admissions and recruitment
practices, in turn, may be influenced by this
variation (4), altering the meaning of racial-
ethnic identities in college contexts.
Institutions also serve different students

differently, including in ways that shape the
opportunities students have to belong (23).
Such belonging affordances can vary as a func-
tion of classroom practices (22, 29), institu-
tional messaging (30), and campus cultures
(20). One belonging affordance is the oppor-
tunity to participate in cultural and affinity
groups and to develop “pride” for one’s racial or
ethnic group (21). Yet opportunities to do so,
in courses, student groups, and residential com-
munities, vary. Another belonging affordance
is the opportunity for high-quality intergroup
interactions, such as to develop friendships
with majority-group members on campus in
residences, courses, and elsewhere, which can
support belonging and reduce identity threat
(22, 31–33). These, too, vary across contexts.
Among other qualities, schools vary in the
degree of social bias present. If a student of
color seeks out mentorship, for instance, will
a professor respond enthusiastically or not
(34)? In general, the complexity of identities-
in-context raises the need for both analytic
methods and theoretical frameworks that
can detect and understand differences in both
identity threats and belonging affordances
across contexts.
One contribution of the CTC trial is to over-

come the limitations of the dominant static-
identity approach by introducing the concept
of “local-identity groups.”Given our focus on
social-identity threat, here we define local-
identity groups as students of a given race-
ethnicity, with a given first-generation status, in
a given college, in a given cohort. Because some
students within each of the 374 local-identity
groups in our sample were randomly assigned
to the treatment and some to the control, our
models estimate 374 different treatment effects;
we can then examine how these effects vary by
qualities of these groups (table S6). This ap-
proach offers far greater statistical power and
farmore theoretical nuance than comparing a
few canonical groups (e.g., first-generation ver-
sus continuing-generation students). It is also
preferable to the common practice of clus-
tering groups broadly defined as “disadvan-
taged” (e.g., underrepresented minority and
first-generation students) (12, 13, 22, 29), which
can imply that disadvantage is inherent to
these groups while not specifying the factors
that cause a group to experience disadvan-
tage within a specific context. Our institutional
sampling plan was also designed to support
well-powered, replicable, and generalizable
inferences about how different local-identity
groups respond to the intervention, includ-
ing by partnering with highly diverse institu-

tions (e.g., admissions rates ranged from 6 to
90%; table S4).
We used two factors to characterize variation

in local-identity groups and examine contex-
tual heterogeneity in treatment effects. At a
conceptual level, these are (i) the degree to
which students experience vulnerability to
worries about belonging that could under-
mine persistence and (ii) the opportunities
students have to come to belong. We expected
the largest effects in contexts that prompt
identity-threatening questions (“Do ‘people
like me’ belong here?”) but that make be-
longing possible, or afford belonging, for stu-
dents in a given local-identity group. Only in
these more supportive contexts can the posi-
tive answer the treatment offers to questions
about belonging (“People like me can come
to belong here”) be “locally true” and, thus,
legitimate, sustained, and useful in guiding
students’ interpretation of everyday experi-
ences and continued engagement on cam-
pus (Fig. 1).
Our theorizing grew out of the emerging

science on treatment heterogeneity. Past re-
search found that growth-mindset interven-
tions produce greater academic gains among
academically struggling students (those vul-
nerable to asking “Am I dumb?”) in school
environments that afford a growth mindset
(opportunity), such as schools with positive
peer norms around challenge-seeking (35)
and classrooms where teachers endorse a
growth mindset (36).
In this study, we examined vulnerability to

worries about belonging that could under-
mine academic progress at the group level. To
do so, we assessed the local-identity group’s
historic level of attainment along the primary
outcome: first-year full-time completion rates,
in preexperimental cohorts (27) (table S7). This
approach reflects several streams of reasoning:
seeing fewer members of one’s group persist
could provide a basis for belonging concerns;
this circumstance could reflect the presence
of other factors in the college environment
that undermine belonging and persistence;
and, finally, students in more poorly perform-
ing groups have greater room for improve-
ment (see SM).
To operationalize the opportunity to belong

(“belonging affordances”), we assessed survey
responses to measures of belonging in the
spring term in the control condition only. Ab-
sent treatment, to what extent do students in
each local-identity group experience a feeling
of belonging toward the end of their first year?
In prioritizing students’ own experiences, we
obtain a direct measure of the extent to which
each local-identity group had an opportunity
to come to belong at their college.
Our theory brings these factors together. It

predicts greater treatment effects for local-
identity groups that have historically performed

Walton et al., Science 380, 499–505 (2023) 5 May 2023 2 of 7

RESEARCH | RESEARCH ARTICLE
D

ow
nloaded from

 https://w
w

w
.science.org at Stanford U

niversity on M
ay 04, 2023



poorly yet realize sufficient levels of belong-
ing in the spring term. If so, the intervention
would help groups at risk of poor performance
take advantage of supportive environments.
Competing hypotheses are also possible. For

instance, could the belonging intervention
compensate for a hostile climate? This is a
legitimate hypothesis. Yet the intervention
does not create institutional structures that
support belonging; all it does is offer students

a positive way to make sense of common chal-
lenges to belonging that arise in college. It
helps students navigate college to develop their
belonging, but college still has to be navigable.
From this theoretical perspective, only in con-
texts that make it possible for a group to over-
come belonging worries will students be able
to use this idea effectively (see SM).
In a study such as this, what kind of effects

would be meaningful? Typical benchmarks
for understanding effect sizes in laboratory
research are inappropriate in field settings
focused on changing educational outcomes
such as college achievement (37). Instead, it is
important to calibrate against other poten-
tial reforms. Past research finds percentage-
point gains of 0.3 to 3.4 points in the probability
of college attendance and college persistence
from such investments as improving teacher
quality in secondary school and increased
financial aid (see SM). Relative to the cost
of changing instruction or financing schol-
arships, the investments needed to implement
the social-belonging intervention are minimal,
particularly for a brief online form completed
before matriculation (it is freely available on-
line: https://www.perts.net/orientation/cb).
Indeed, the present implementation is es-
pecially brief: In the key writing task, par-
ticipating students wrote for just 7 min 36 s
(median), which is considerably shorter than
prior smaller trials (tables S1 to S3). If an
experience this brief can produce even a 1 to
2 percentage-point gain in the rate at which
students complete their first year of college
enrolled full-time, it would be remarkable from
both a theoretical and a practical perspective.

Results

A total of 102,792 students were invited to
participate. Primary analyses were conducted
with the intent-to-treat sample, 26,911 stu-
dents across 22 postsecondary institutions.
A 23rd institution was excluded, as it was
not in the United States and used a different
design (see Table 1 and tables S4 and S5 for
student and institutional sample character-
istics; see table S9 for baseline equivalence).
The trial also included a third condition, which
adapted belonging materials for each cam-
pus. That condition is not reported here, given
our focus on contextual rather than material
heterogeneity. For the CONSORT diagram, see
Fig. 2.

Preliminary analyses
Manipulation check

A manipulation check was included to ensure
that the intervention achieved its intended
initial impact, which it did. The belonging in-
tervention led students to anticipate greater
growth in belonging over time compared with
the control group b = 0.289 [95% confidence in-
terval (CI): 0.261, 0.318], SE = 0.014, t = 20.13,
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For students in local-identity groups afforded belonging

Membership in a local-identity group Experiences of challenge or setback

With the social-belonging intervention

“I/people like me don’t
belong/can’t fit/can’t

succeed at my college.”

Withdrawal from the social/
academic environment

Worse achievement, lower
persistence, college

completion

“I/people like me don’t
belong/can’t fit/can’t

succeed at my college.”

Withdrawal from the social/
academic environment

Worse achievement, lower
persistence, college

completion

“It’s common to go
through challenges like

this and overcome them.”

Sustained engagement in the
social/academic environment

Higher achievement, greater
persistence, college

completion

vulnerable to worries about
belonging

Membership in a local-identity group Experiences of challenge or setback

With or without the social-belonging intervention

vulnerable to worries about
belonging

For students in local-identity groups NOT afforded belonging

Fig. 1. Key concepts and theory of change. (A) Key concepts. (B) Theory of change for students in local-
identity groups afforded belonging [adapted from figure 1 in (12)]. (C) Theory of change for students in local-
identity groups not afforded belonging. Past research provides primary evidence for the theory of change depicted
in (B) (8, 10–15, 19). The present research introduces the concept of local-identity groups and the moderating
role of belonging affordances, comparing (B) and (C).
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P < 0.001, as expected. Although there was
some heterogeneity in this effect across local-
identity groups (see SM), it was not explained
by the moderators of interest: the treatment
effect did not interact with local-identity groups’
historic achievement level or belonging afford-
ance, Ps > 0.187. Thus, the primary results here
are not attributable to differences in how per-
suasive the intervention was for a given local-
identity group.

Heterogeneity of the treatment
effect on first-year full-time
completion rates

There was meaningful heterogeneity in treat-
ment effects on the primary outcome, first-year
full-time completion rates. The standard devia-
tion of this effect across local-identity groupswas
2.4 percentage points, b = 0.024 [0.014, 0.042],
SE=0.007, t=3.60,P<0.001,Q= 215.87, df = 49,
P < 0.001. Thus, we proceeded to test our pri-
mary multilevel interaction-effect hypothesis.

Independence of moderators

The local-identity group belonging affordance
and historic achievement level reflect sep-
arate factors [i.e., they were not significantly
correlated at the local-identity group level
(see SM)]. Thus, the historic circumstance
that, we theorize, can lead to vulnerability to

worries about belonging was largely indepen-
dent of the opportunity students had to be-
long in their college in their cohort.

Primary analyses
Three-way interaction

The preregistered linear mixed-effects model
showed that the effect of the belonging in-
tervention on first-year full-time enrollment
rates depended on the local-identity group’s
historic achievement and belonging affordan-
ces, three-way interaction, b = 0.013 [0.004,
0.023], SE = 0.005, t = 2.81, P = 0.005 (see model
details in the SM).

Bayesian multilevel analyses

To interpret and visualize the three-way in-
teraction and to guide follow-up hypothesis
tests, we estimated a flexible Bayesian multi-
level model using machine learning tools called
Bayesian causal forest (BCF). An advantage
of BCF is that we can make decisions about
subgroups and functional forms that are not
possible in a conventional regression by using
an algorithmic decision rule to examine the
posterior distribution of treatment effects
across nonparametric effects of moderators
(38). This helps avoid the undue influence
of researcher degrees of freedom (see Fig. 2
caption and SM).

Using this hands-off, data-driven approach,
we found that, among local-identity groups
low in afforded belonging [<−0.5 SD, number
of groups (k) = 135, number of students (n) =
4078], there was no discernible treatment ef-
fect overall and no moderation by group his-
toric achievement level. By contrast, among
local-identity groups medium to high in af-
forded belonging (k = 239, n = 22,833), sig-
nifying sufficient belonging affordances, we
found a linear moderation effect by group
historic achievement, with larger effects for
lower-achieving local-identity groups. The BCF
model’s results are plotted in Fig. 3.

Two-way interactions and simple effects

Guided by the BCF model’s decision rules for
subgroups, we conducted follow-up hypoth-
esis tests of our preregistered linear mixed-
effects model among groups that were medium
to high in afforded belonging versus low in af-
forded belonging. Within the medium-to-high
belonging category (85% of students and 64%
of local-identity groups), we found an overall
conditional average treatment effect (CATE)
of 1.1 percentage points, b = 0.011 [0.0005, 0.002],
SE=0.005, t=2.06,P=0.040, that was qualified
by a condition × historic achievement interac-
tion, b = 0.013 [0.002, 0.024], SE = 0.006, t =
2.34, P = 0.020.
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Table 1. Intent-to-treat sample by first-generation status, race-ethnicity, advantage status, and gender. “Advantaged” students are white and Asian
continuing-generation students. “Disadvantaged” students are all other race-ethnicity × first-generation status combinations.

Classification
First-generation

status
Race-ethnicity N

Percent of
total sample

By first-generation
status and
race-ethnicity

First generation

Of Hispanic/Latinx origin (of any race) 3,934 15%
.. .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. .

Not of Hispanic/
Latinx origin

Black/African/African American 1,121 4%
. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

White/European American 3,001 11%
. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

Asian/Asian American 640 2%
. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

Native American/Native Hawaiian/
Other Pacific Islander

54 0.2%

. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

Other 737 3%
. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

Total first generation 9,487 35%
.. .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

Continuing generation

Of Hispanic/Latinx origin (of any race) 1,487 6%
.. .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. .

Not of Hispanic/
Latinx origin

Black/African/African American 1,166 4%
. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

White/European American 10,832 40%
. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

Asian/Asian American 1,925 7%
. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

Native American/Native Hawaiian/
Other Pacific Islander

73 0.27%

. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

Other 1,941 7%
. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ..

Total continuing generation 17,424 65%
.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

By canonical
“advantage” status

Advantaged 12,757 47%
.. .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

Disadvantaged 14,154 53%
.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

By gender

Male 10,754 40%
.. .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

Female 15,743 58.5%
.. .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

I prefer another term/transgender 410 1.5%
.. .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

Not provided 4 0.01%
.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

Grand total 26,911 100%
.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .
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We decomposed this two-way interaction
into subgroup effects (tables S10 and S11).
Among students whose local-identity groups
had lower historic achievement (k = 61, n =
5212), in which just 49% (SD = 8%) of students
had historically maintained full-time enroll-
ment through the first year, we observed the
largest CATE, 2.0 percentage points, b = 0.020
[0.003, 0.038], SE = 0.009, t = 2.27, P = 0.023.
Among students whose local-identity groups
had medium historic achievement (k = 120,
n = 12,460; 77% historic full-time rates, SD =
10%), the CATE was 1.3 percentage points, b =
0.013 [0.002,0.024], SE=0.006, t=2.27,P=0.023.
Among students from groups with high his-
toric achievement (k = 58, n = 5161; 96% full-
time rates, SD = 2%), the CATEwas essentially
zero, b = −0.003, P = 0.681. Among students
whose local-identity groups were not afforded
opportunities for belonging, the simple ef-
fects of treatment at low, medium, and high
levels of historic achievement were all non-
significant, Ps > 0.112.

Robustness

Multiple tests confirmed the robustness of the
primary results. First, similar results obtained
using a static societal disadvantage classifier
in lieu of historic achievement, despite some
differences in two-way interactions (see SM).
Notably, these analyses had a higher standard
error for the three-way interaction term (dis-
advantaged status: SE = 0.010; historic group-
level achievement SE = 0.005), consistent with
our theory that treating social disadvantage
as a static grouping variable masks contex-
tual variability. Second, results were similar
when including poststratification weights and
when using treatment-on-treated analyses
(table S10).

Generalizability

What do these effect sizes imply for the broader
population of colleges? While the sample of
schools is a convenience one, it was recruited
to be diverse along multiple dimensions (e.g.,
geography, selectivity, size). Indeed, it rea-
sonably generalizes to 749 4-year nonprofit
degree-granting colleges and universities in
the United States (Tipton b index = 0.887) (see
SM for full specification of the generalizability
sample). In 2015 and 2016, these 749 institu-
tions welcomed an average of 1,019,790 first-
time full-time–degree seeking undergraduates
annually. When applying poststratification
weights to force the composition of our sample
to resemble the population of inference, the
positive treatment effect among students in
local-identity groups medium to high in be-
longing affordances (85% of our sample) was
similar, 1.4 percentage points (as compared
with 1.1 percentage points, reported above, for
the unweighted sample; table S10). Thus, the
results imply that if the full set of institutions
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Fig. 2. CONSORT diagram. “In initial dataset” is the number of students who were either in the intervention roster,
started the intervention (t1) survey, or had academic data provided by their college. “Invited to participate” is the
number of students who were either in the intervention roster or started the intervention (t1) survey. “Started survey” is
the number of students who started the intervention (t1) survey. “Retained after initial screening” is the number of
first-time students whomet all prescreening criteria. (Exclusion details: missing condition: 612; multiple conditions: 185;
invitation issue: 74. Exclusions were processed sequentially as listed.) “Had data for key variables” is the number of
students who had data for variables used in analytic models. (Exclusion details: missing cohort/college name: 1836;
missing all academic outcome data: 167; missing race-ethnicity, first-generation status, or local-identity group variable:
2832. Exclusions were processed sequentially as listed.) “Attended college in the United States” is the number of
students who attended a US college (one Canadian university participated in the study but used a different design and
so will be reported separately). “Saw randomized content” is the number of students who proceeded through the
survey far enough to see randomized content, meeting the intent-to-treat sample criterion. “Met intent-to-treat analytic
sample criteria” is the number of students who met the intent-to-treat analytic sample criteria. (Exclusion details: in
customized treatment condition, with school-specific content: 13,522; local-identity group did not have at least one
participant in each condition: 88; missing year 1 full-time completion variable: 25; missing study moderators: 2.
Exclusions were processed sequentially as listed.) “Wrote essay” is the number of students who wrote an essay in
either condition of any length (i.e., met the treatment-on-treated sample criterion). Version 3.6.0, created 12 April
2023. Belonging dataset version 2.0.3.
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in the generalizability sample implemented
the 10- to 30-min online belongingmodule with
their incoming students theywould see an addi-
tional 12,136 students (1,019,790 × 0.85 × 0.014)
complete the first year enrolled full-time each
year. Moreover, these gains would be concen-
trated ingroupswith lowerhistoric achievement,
reducing inequality. Insofar as institutions
take steps to convey the belonging message in
more effectiveways or support greater belong-
ing affordances, they may see larger gains.

Discussion

The present results confirm thepotential of even
a brief social-belonging intervention to improve
students’ progress in college, especially students
from groups that have historically achieved at
lower rates. Yet this potential is not invariant.
It depends on the opportunity students have
to belong in their college contexts.

These results are consistent with the emerg-
ing theory that positive change requires plant-
ing “high-quality seeds” (hopeful answers to
threatening questions) in “fertile soil” (con-
texts in which these answers are true) (39).
Above a certain threshold, college contexts
make belonging possible for diverse student
groups—they afford belonging. The belong-
ing intervention helped students realize the
benefit of this affordance in terms of improved
persistence. Conversely, when affordances
for belonging were inadequate, which was
the case for 15% of our student sample, the
hopeful way of making sense of belonging
offered by the intervention did not increase
persistence.
For colleges and universities striving to bet-

ter support students, the findings point to the
importance of twin goals: (i) simultaneously
conveying that belonging concerns are com-

mon in the transition to college for students
from all backgrounds and improve with time
and (ii) acting to ensure that this message is
legitimate and reflected in opportunities to
belong in the lived experience of all groups
(8, 23, 40). To convey this message, colleges
may complement brief online modules with
broader efforts to create a culture on cam-
pus that normalizes challenges and worries
about belonging and emphasizes opportu-
nities for growth, whether through welcome
addresses, residential programming, pedagogy,
or other mutually reinforcing institutional com-
munications and conversations. To ensure
that this message is legitimate for all students,
colleges may increase efforts to ensure an ade-
quate representation of both students and
faculty from diverse groups on campus (41);
support ethnic-themed clubs, events, activi-
ties, and coursework that cultivate an under-
standing of and pride in group identities
(21, 42); prioritize pedagogy that emphasizes
growth rather than identifying the ostensibly
smart people (29, 43); and create residential
(32) and classroom communities that offer
opportunities for positive intra- and inter-
group interactions, including by establishing
and communicating norms that encourage
supportive relationships and discourage bias
(22). Psychological and structural reforms are
not substitutes for one another but can work
together to promote positive change.
Belonging concerns are primary for many

students as they enter college. Moreover, the
history and reality of racism and social-class
exclusion in higher education means that every-
day challenges such as feeling excluded or
having a hard time finding a lab partner can
take on a racialized or social class–laden mean-
ing for specific identity groups: “People like me
don’t belong here.” Because such fixed, global
attributions can become self-confirming, it is
important to forestall them. Yet even as the
social-belonging intervention focuses on every-
day adversities experienced by students from
all backgrounds at one time or another, it does
not deny that students can also experience
racial bias, stereotyping, and discrimination;
nor does it deny the pride that students may
feel in their racial-ethnic group. It is both true
that students have similar challenges and ex-
periences (e.g., worries about belonging) in the
transition to college and true that students in
different identity groups experience distinct
challenges. Indeed, some adaptations of the
belonging intervention for specific populations
specifically raise and normalize group differ-
ences in experience (13, 15). More broadly, it is
important that messaging does not suppress
the racialized and social class–informed experi-
ence of higher education. Surfacing these expe-
riences can also be powerful (20, 21, 23, 44).
Correspondingly, for researchers, these find-

ings point to a new generation of work to
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Fig. 3. Conditional average treatment effects (CATEs) on the probability of completing the
first year enrolled full-time in the intent-to-treat sample (N = 26,911, k = 374 at 22 colleges
and universities), from the Bayesian causal forest analysis. Each of the 374 local-identity groups
had an estimated treatment effect (i.e., random slope, in the multilevel model, with two student-level
covariates: gender and standardized test scores). This plot depicts the interquartile ranges (IQR)
of the distributions of local-identity groups’ average treatment effects, at different levels of the
moderators. The dark line is the median (which will be similar, but not identical, to the mean
treatment effects listed for the CATEs in the text), and the whiskers are the 95% percentile ranges.
The width of each box is proportional to the number of local-identity groups in that category. The
figure shows positive treatment effects for students in groups medium-to-high in afforded belonging
(N = 22,833, k = 239), especially groups with lower historic achievement along the outcome measure,
first-year full-time completion rate. The thinner, red boxes show null effects: Groups not afforded
belonging did not tend to benefit from the treatment. To select the belonging cut-point used in this
figure, we fit a random forest model to the posterior distribution of treatment effects and allowed the
algorithm to choose the belonging cut-point that best minimized mean-squared error. That value
was −0.5 SD for afforded belonging (36th percentile among local-identity groups). The cut-points
for the three achievement groups were set at the 25th and 75th percentiles (Low: 0th to 24th historic
percentile; Medium: 25th to 74th percentile; High: 75th to 100th percentile). Generalizability sample:
1.02 million new students annually entering 749 US 4-year colleges and universities. For mean
completion rates by condition, see table S11.
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understand belonging affordances: What is
needed to make belonging possible, for whom,
and where? This may include the structured
opportunities students have to interact with
and build relationships with each other and
with faculty (e.g., in residential life, first-year
classes, student groups) as well as the social and
academic culture on campus, including the de-
gree to which instructors express their beliefs
and engage in practices that affirm students’
distinctive identities and strengths (42) and
promote a growth mindset (12, 16, 29, 43),
among other factors (17, 45).
As intervention science matures and we

move to increasingly large-scale studies, iden-
tifying contextual boundary conditions around
promising practices will increasingly come
to the fore (7). For research on intergroup
inequality, it is important to study variation
in identity-group experiences, for we cannot
assume that a given identity group has the
same meaning or the same opportunities in
different contexts. The local-identity group
methodology developed here allows quanti-
tative social scientists to relax the assumption
that identity-group experiences are static and,
correspondingly, to develop theory about how
and why these experiences vary in ways that,
for instance, create vulnerabilities to belong-
ing concerns and belonging affordances. In
doing so, we can learn what aspects of school
contexts we should change to better realize
their promise for all students.

REFERENCES AND NOTES

1. R. Chetty, J. N. Friedman, E. Saez, N. Turner, D. Yagan,
“Mobility report cards: The role of colleges in intergenerational
mobility” (NBER Working Paper 23618, National Bureau
of Economic Research, 2017); http://www.nber.org/
papers/w23618.

2. J. Rothwell, “What colleges do for local economies: A direct
measure based on consumption,” Brookings Institution,
17 November 2015; https://www.brookings.edu/research/
what-colleges-do-for-local-economies-a-direct-measure-based-
on-consumption/.

3. E. Aucejo, Z. Tobin, “Assessing racial disparities in
postsecondary education,” Federal Reserve Bank of Boston,
5 October 2021; https://www.bostonfed.org/-/media/
Documents/events/2021/racial-disparities-in-todays-
economy/Assessing-Racial-Disparities-in-Postsecondary-
Education.pdf?la=en.

4. P. Tough, The Inequality Machine: How College Divides Us
(Mariner Books, 2021).

5. J. A. Berlin, Am. J. Epidemiol. 142, 383–387 (1995).
6. B. B. McShane, J. L. Tackett, U. Böckenholt, A. Gelman,

Am. Stat. 73 (suppl. 1), 99–105 (2019).
7. C. J. Bryan, E. Tipton, D. S. Yeager, Nat. Hum. Behav. 5,

980–989 (2021).
8. G. M. Walton, S. T. Brady, in Handbook of Wise

Interventions: How Social Psychology Can Help People
Change, G. M. Walton, A. J. Crum, Eds. (The Guilford
Press, 2021), pp. 36–62.

9. D. A. Prentice, D. T. Miller, Adv. Exp. Soc. Psychol. 28, 161–209
(1996).

10. G. M. Walton, G. L. Cohen, Science 331, 1447–1451
(2011).

11. S. T. Brady, G. L. Cohen, S. N. Jarvis, G. M. Walton, Sci. Adv. 6,
eaay3689 (2020).

12. D. S. Yeager et al., Proc. Natl. Acad. Sci. U.S.A. 113,
E3341–E3348 (2016).

13. M. C. Murphy et al., Sci. Adv. 6, eaba4677 (2020).
14. K. R. Binning et al., Psychol. Sci. 31, 1059–1070 (2020).

15. G. M. Walton, C. Logel, J. M. Peach, S. J. Spencer, M. P. Zanna,
J. Educ. Psychol. 107, 468–485 (2015).

16. M. Broda et al., J. Res. Educ. Eff. 11, 317–338 (2018).
17. J. M. Harackiewicz, S. J. Priniski, Annu. Rev. Psychol. 69,

409–435 (2018).
18. C. M. Steele, Am. Psychol. 52, 613–629 (1997).
19. G. M. Walton, G. L. Cohen, J. Pers. Soc. Psychol. 92, 82–96

(2007).
20. N. M. Stephens, S. A. Fryberg, H. R. Markus, C. S. Johnson,

R. Covarrubias, J. Pers. Soc. Psychol. 102, 1178–1197
(2012).

21. T. N. Brannon, A. Lin, Am. Psychol. 76, 488–501 (2021).
22. S. Murrar, M. R. Campbell, M. Brauer, Nat. Hum. Behav. 4,

889–897 (2020).
23. D. L. Gray, E. C. Hope, J. S. Matthews, Educ. Psychol. 53,

97–113 (2018).
24. M. Gopalan, S. T. Brady, Educ. Res. 49, 134–137

(2020).
25. E. Goffman, Stigma: Notes on the Management of Spoiled

Identity (Prentice-Hall, 1963).
26. M. Cikara, J. E. Martinez, N. A. Lewis Jr., Nat. Rev. Psychol. 1,

537–549 (2022).
27. G. D. Borman, J. Grigg, C. S. Rozek, P. Hanselman, N. A. Dewey,

Psychol. Sci. 29, 1773–1784 (2018).
28. K. Deaux et al., Soc. Psychol. Q. 70, 384–404 (2007).
29. E. A. Canning, K. Muenks, D. J. Green, M. C. Murphy, Sci. Adv.

5, eaau4734 (2019).
30. J. G. Starck, S. Sinclair, J. N. Shelton, Proc. Natl. Acad. Sci. U.S.A.

118, e2013833118 (2021).
31. A. M. Locks, S. Hurtado, N. A. Bowman, L. Oseguera,

Rev. Higher Educ. 31, 257–285 (2008).
32. N. J. Shook, R. Clay, J. Exp. Soc. Psychol. 48, 1168–1172

(2012).
33. R. M. Carey, N. M. Stephens, S. S. M. Townsend, M. G. Hamedani,

J. Pers. Soc. Psychol. 123, 889–908 (2022).
34. K. L. Milkman, M. Akinola, D. Chugh, J. Appl. Psychol. 100,

1678–1712 (2015).
35. D. S. Yeager et al., Nature 573, 364–369 (2019).
36. D. S. Yeager et al., Psychol. Sci. 33, 18–32 (2022).
37. M. A. Kraft, Educ. Res. 49, 241–253 (2020).
38. S. Woody, C. M. Carvalho, J. S. Murray, J. Comput. Graph. Stat.

30, 144–161 (2021).
39. G. M. Walton, D. S. Yeager, Curr. Dir. Psychol. Sci. 29, 219–226

(2020).
40. N. M. Stephens, H. R. Markus, S. A. Fryberg, Psychol. Rev. 119,

723–744 (2012).
41. N. A. Bowman, N. Denson, J. Higher Educ. 93, 399–423

(2022).
42. D. M. Silverman, R. J. Rosario, I. A. Hernandez, M. Destin,

Pers. Soc. Psychol. Rev. 10.1177/10888683221145243
(2023).

43. K. M. Kroeper, A. C. Fried, M. C. Murphy, Soc. Psychol. Educ.
25, 371–398 (2022).

44. N. M. Stephens, M. G. Hamedani, M. Destin, Psychol. Sci. 25,
943–953 (2014).

45. E. N. Smith, D. S. Yeager, C. S. Dweck, G. M. Walton,
Educ. Psychol. Rev. 34, 2197–2219 (2022).

46. J. P. Goyer et al., Does a Social-belonging Intervention Reduce
the Effects of Social Identity Threat on Group-based
Inequalities in Academic Outcomes? Results from a Large,
Multi-site, Randomized Trial, Open Science Framework (2020);
https://doi.org/10.17605/OSF.IO/ZT653.

ACKNOWLEDGMENTS

This manuscript uses data from the Social-Belonging Trial
conducted by the College Transition Collaborative [https://www.
collegetransitioncollaborative.org/; principal investigators (PIs):
C. Logel, M. Murphy, G. Walton, and D. Yeager]. Methods and data
systems were created by the Project for Education Research
That Scales (PERTS, https://www.perts.net/; PI: D. Paunesku).
We are grateful for the collaboration and institutional data provided
by partner colleges and universities and individual staff
collaborators: Albion College (D. Dunham, B. Van Eck); Allegheny
College (R. Holmgren, R. Pickering); Bowling Green State
University (A. Alt, K. Brooks, J. Matuga, D.-L. Stewart); California
State University, Dominguez Hills (B. Driscoll); California State
University, Northridge (J. Oh, R. Feyk-Miney, B. Huber); The
College of Wooster (E. Falduto, G. Holmes); Cornell University
(E. Stephenson, M. Clarkberg); Dartmouth College (J. T. Davis,
B. Tillotson); DePauw University (J. Miranda, K. Hall, C. Setchell);
the Great Lakes College Association (R. Detweiler); Hope College

(M. Hudgins, M. Inman, L. Smith); Indiana State University
(J. Powers, L. Ferguson); Indiana University (M. Payne, J. Ouimet,
J. Teague, L. Shepard, D. Anderson); Kalamazoo College
(A. Dueweke, T. Webb); Lewis & Clark College (J. Detweiler-Bedell,
B. Detweiler-Bedell, R. Orlick, K. McFaddin, C. Harcleroad,
M. Figueroa); Ohio Wesleyan University (L. Hall, B. Andereck,
D. Swartzentruber, C. Stinemetz); Southern Oregon University
(D. DeNeui, C. Stanek); University of California, Santa Cruz
(J. Padgett); University of Central Arkansas (K. Boniecki, A. Hall);
University of Oregon (G. Schoonover, K. Frazee); University of
Pittsburgh (K. Binning, P. Ruz); University of Waterloo
(H. Westmorland, V. Young, L. Brackenridge); Wabash College
(R. Horton); and Yale University (H. Peck, M. Poe, T. Pavlis). We
thank T. Dee, S. Gaither, C. Muller, S. Porter, L. Quay, S. Roberts,
C. Smith, B. Tipton, R. Urstein, and S. Woodruff for feedback
and support; the Center for Advanced Study in the Behavioral
Sciences (CASBS) for meeting and planning space; and the
Mindset Scholars Network for community, feedback, and support.
Funding: Funding was provided by the participating partner
colleges and universities; National Institute of Health: grants
R01HD08477 and P2CHD042849; National Science Foundation:
grants DRL-1450755, HRD-1661004, and 1761179; the Higher
Education Quality Council of Ontario (HEQCO); the Raikes
Foundation; the William T. Grant Foundation: grants 189706,
184761, and 182921; an Advanced Research Fellowship from the
Jacobs Foundation to D.S.Y.; and fellowships from the Center for
Advanced Study in the Behavioral Sciences (CASBS) to G.M.W.,
M.C.M., and D.S.Y. Author contributions: Conceptualization:
G.M.W., M.C.M., C.Log., D.S.Y., S.T.B., and O.F. Data curation: J.P.G.,
T.T.A., P.F., M.Ga., C.H., A.H., and X.A.L. Formal analysis: D.S.Y.,
J.P.G., and K.T.U.E. Investigation (primary): S.T.B., O.F., A.B., K.L.B.,
E.R.C., M.Go., A.H., K.M.K., L.A.M.-P., and S.L.R. Investigation
(secondary): T.T.A., S.A., S.C., P.F., M.Ga., M.K.G., C.S.H., J.M.L.F.,
C.Lok, K.M., G.A.M., M.N., E.O., E.N.S., D.B.T., H.E.W., and M.O.W.
Methodology: G.M.W., M.C.M., C.Log., D.S.Y., and S.T.B. Funding
acquisition: G.M.W., M.C.M., C.Log., O.F., and N.K. Project
administration: A.B., X.A.L., and N.K. Software: J.P.G., D.P., and
X.A.L. Supervision: G.M.W., M.C.M., C.Log., and D.S.Y. Validation:
J.P.G. and K.T.U.E. Visualization: D.S.Y. Writing – original draft:
G.M.W. Writing – review & editing: G.M.W., M.C.M., C.Log.,
D.S.Y., J.P.G., S.T.B., K.L.B., K.M.K., T.T.A., C.S.H., and D.B.T.
Competing interests: G.M.W., M.C.M., and D.S.Y. have disseminated
the findings from past intervention experiments, including
social-belonging, through paid speaking appearances or consulting
for educational institutions or private companies. All consulting
and speaking appearances have been disclosed to their respective
university offices of research support and compliance, and no
financial conflicts of interest have been identified under university
policies. D.P. is the cofounder and executive director of PERTS,
which offers free social-belonging interventions. None of the
other authors has an ongoing financial relationship with any private
entity that provides social-belonging products or services.
Data and materials availability: Code and data will be available
upon publication to researchers who agree to terms of data
use, including institutional review board approvals and analysis in a
secure computing environment and prohibitions against any
analysis that risks exposing the identity of participating students
(i.e., deductive disclosure) or of participating institutions in reports
of school-specific results without permission from the partner
institution. Please contact belonging@accelerateequity.org. The
preregistered analysis plan can be found in the Open Science
Framework (OSF) (46). The intervention module will not be
commercialized and is available at no cost to all postsecondary
schools in the US or Canada that wish to use it: https://www.perts.
net/orientation/cb. Researchers wanting to access the intervention
materials can see sample content in the supplementary
materials and may contact G.M.W. or C.Log. and must agree to
terms of use, including noncommercialization of the intervention
and prohibitions on independent use. License information:
Copyright © 2023 the authors, some rights reserved; exclusive
licensee American Association for the Advancement of Science.
No claim to original US government works. https://www.science.
org/about/science-licenses-journal-article-reuse

SUPPLEMENTARY MATERIALS

science.org/doi/10.1126/science.ade4420
Materials and Methods
Supplementary Text
Tables S1 to S22
References (47–88)

Submitted 26 August 2022; accepted 16 March 2023
10.1126/science.ade4420

Walton et al., Science 380, 499–505 (2023) 5 May 2023 7 of 7

RESEARCH | RESEARCH ARTICLE
D

ow
nloaded from

 https://w
w

w
.science.org at Stanford U

niversity on M
ay 04, 2023

http://www.nber.org/papers/w23618
http://www.nber.org/papers/w23618
https://www.brookings.edu/research/what-colleges-do-for-local-economies-a-direct-measure-based-on-consumption/
https://www.brookings.edu/research/what-colleges-do-for-local-economies-a-direct-measure-based-on-consumption/
https://www.brookings.edu/research/what-colleges-do-for-local-economies-a-direct-measure-based-on-consumption/
https://www.bostonfed.org/-/media/Documents/events/2021/racial-disparities-in-todays-economy/Assessing-Racial-Disparities-in-Postsecondary-Education.pdf?la=en
https://www.bostonfed.org/-/media/Documents/events/2021/racial-disparities-in-todays-economy/Assessing-Racial-Disparities-in-Postsecondary-Education.pdf?la=en
https://www.bostonfed.org/-/media/Documents/events/2021/racial-disparities-in-todays-economy/Assessing-Racial-Disparities-in-Postsecondary-Education.pdf?la=en
https://www.bostonfed.org/-/media/Documents/events/2021/racial-disparities-in-todays-economy/Assessing-Racial-Disparities-in-Postsecondary-Education.pdf?la=en
https://doi.org/10.17605/OSF.IO/ZT653
https://www.collegetransitioncollaborative.org/
https://www.collegetransitioncollaborative.org/
https://www.perts.net/
https://www.perts.net/orientation/cb
https://www.perts.net/orientation/cb
https://www.science.org/content/page/science-licenses-journal-article-reuse
https://www.science.org/content/page/science-licenses-journal-article-reuse
http://science.org/doi/10.1126/science.ade4420


Use of this article is subject to the Terms of service

Science (ISSN ) is published by the American Association for the Advancement of Science. 1200 New York Avenue NW, Washington, DC
20005. The title Science is a registered trademark of AAAS.
Copyright © 2023 The Authors, some rights reserved; exclusive licensee American Association for the Advancement of Science. No claim
to original U.S. Government Works

Where and with whom does a brief social-belonging intervention promote progress
in college?
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Ansari, Susie Chen, Peter Fisher, Manuel Galvan, Madison Kawakami Gilbertson, Chris S. Hulleman, Joel M. Le Forestier,
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Editor’s summary
The rate of earning university degrees in the United States is very unequal across social class, race, and ethnicity.
Interventions that promote academic persistence also work differently for students from different backgrounds and
operate differently across contexts. Walton et al. conducted a randomized controlled trial to systematically explain
and understand these heterogenous effects in a brief online intervention across 22 universities and colleges (see the
Perspective by Bowman). The intervention was designed to remedy students’ concerns about belonging through a
reading-and-writing activity that emphasized how worries about fitting in, struggling in class, and feeling homesick
during the college transition are common and improve over time. They found that the intervention improved retention
and persistence in school, particularly among historically underrepresented students, when the school context offered
students opportunities to belong. The findings have policy implications for academic institutions that strive to better
support and retain diverse students. —Ekeoma Uzogara
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