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Testing Basic Assumptions Reveals When (Not) to Expect Mindset
and Belonging Interventions to Succeed
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In this case study, we investigated the effectiveness of growth mindset and social belonging interventions in a college setting
with large numbers of traditionally underrepresented groups (n = 1,091). In doing so, we highlight the characteristics of the
students in our study that are important for determining whether we should expect such interventions to be effective for diverse
higher education populations. Correlational analyses revealed no evidence that growth mindset or social belonging were bar-
riers to academic success among targeted subgroups in our sample. Additionally, we found no evidence that underrepresented
minority, first-generation, or low-income students substantially endorsed fixed mindset or belonging uncertainty measures at
baseline. We discuss benefits of testing basic assumptions for interpreting null results, including choosing the most appropriate
interventions, accurately identifying subgroups who face psychological barriers to academic success, and establishing “redun-
dancy thresholds” at which messages do not need to be reinforced by interventions.
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SEmMINAL theories of college persistence suggest that aca-
demic success and social integration are twin pillars that
support students’ persistence in the college environment
(Astin, 1984; Tinto, 1993). However, traditionally underrep-
resented students on average begin college with less aca-
demic preparation and a lower sense of belonging (Hausmann
et al., 2009; Maestas et al., 2007; Murphy & Zirkel, 2015;
Ostrove & Long, 2007). College administrators must there-
fore develop a means of offering both academic and social
support for students who face these challenges. Although
programs that offer comprehensive support to students, such
as learning communities (Carter et al., 2009; Hoffman et al.,
2003) have yielded promising results in meeting both goals
(Xu et al., 2018), such programs can be expensive to imple-
ment and difficult to scale up.

Light-touch interventions that draw on social-psycholog-
ical theories and target students’ thoughts and beliefs are a
low-cost solution that may produce powerful effects. Yet
attempts to implement these interventions in new contexts
have often suffered, with educational stakeholders unaware
of the important ways in which their own students may differ
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from those in successful, publicized intervention studies.
Despite the need to understand for whom and under what
conditions an intervention would work, many of the factors
that can produce variation in the treatment effects can be
easily overlooked, such as the extent to which students or
local contexts may be different from those where interven-
tions have been successful. In this case study, we present an
example of how testing basic assumptions about the students
under study can help produce useful insights into why inter-
ventions may not be effective in some settings.

Psychological Interventions: Low-Cost Solutions

Unlike more intensive programs such as learning com-
munities, light-touch psychological interventions can be
short and less expensive to implement, narrowly targeting
specific beliefs that have the potential to affect attitudes,
behaviors, and academic success (Harackiewicz & Priniski,
2018; Walton, 2014). These interventions are rooted in spe-
cific psychological theories, allowing researchers to create
short, yet impactful experiences. As Harackiewicz and
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Priniski (2018) detail in their review of psychological
interventions in higher education, framing interventions
target challenges that students often face during the transi-
tion to postsecondary institutions, helping them cope with
adversity by framing those challenges as common and sur-
mountable. These interventions attempt to affect how stu-
dents make sense of their experiences in college,
encouraging students to see challenges as normal obstacles
that can be overcome with effort.

Among the most popular framing interventions in higher
education are growth mindset interventions and social
belonging interventions. Research suggests that students
who believe intelligence is fixed and cannot be fundamen-
tally improved are less likely to persist in the face of chal-
lenges and have less of a desire to seek challenge (Dweck
& Leggett, 1988). Drawing on this theory, growth mindset
interventions have proliferated, with many studies report-
ing higher student performance by encouraging them to
accept the idea that intelligence is malleable and can be
improved similar to any muscle (Aronson et al., 2002;
Blackwell et al., 2007; Broda et al., 2018; Good et al.,
2003; Paunesku et al., 2015; Yeager, Walton et al., 2016;
Yeager, Hanselman et al., 2019). Likewise, students who
feel like they do not belong are more prone to underperform
and drop out of college (Hurtado & Carter, 1997; Strayhorn,
2012; Walton & Cohen, 2011). Building on this idea, social
belonging interventions have raised performance and per-
sistence by reassuring new students that many others before
them have overcome the same belonging uncertainty that
they now face (Broda et al., 2018; Walton & Cohen, 2011;
Walton et al., 2015; Yeager et al., 2016).

Heterogeneous Outcomes in “Light-Touch”
Interventions

Despite the success of these cost-effective psychological
interventions, a key question is how generalizable these
studies are.' This question is certainly relevant to the varying
success of attempts to “nudge” students toward helpful
resources and behaviors (Bettinger et al., 2012; Oreopoulos
& Petronijevic, 2019), but is especially prevalent as psycho-
logical interventions continue to scale up. Two recent studies
have highlighted the need to reevaluate the implementation
of such interventions due to heterogeneity in effects. Yeager
et al.’s (2019) landmark study among secondary students
showed that growth mindset interventions were effective, on
average, across 65 secondary schools. Importantly though,
their study highlighted the importance of heterogeneity in
these effects, investigating for whom and under what condi-
tions they worked. Similarly, debate around Sisk et al.’s
(2018) meta-analysis has focused on whether d = 0.08 is a
relatively strong average effect of growth mindset interven-
tions on academic achievement (Dweck, 2018). But what is
perhaps more important is the heterogeneity underlying that
meta-analytic average, and the fact that much of it could not
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be explained. Both works reaffirm the idea that these inter-
ventions are context dependent and that understanding the
participant and context characteristics is as essential a con-
sideration for success as the intervention procedure itself
(Tipton, 2019; Yeager & Walton, 2011).

Two of the most rigorous recent studies, both involving
growth mindset and social belonging interventions in higher
education, further illustrate the struggle to identify condi-
tions to which successful interventions generalize. Although
Yeager et al. (2016) and Broda et al. (2018) both found that
the interventions were effective, this was only for particular
subgroups with each speculating as to why this was the case.
Yeager et al. (2016) discussed that unaffected students may
have had prior exposure to growth mindset messages, and
that the intervention messages may not have aligned with
campus messaging. Broda et al. (2018) reasoned that
although African American students did not benefit from the
intervention, Latino students may have had success due to a
unique combination of lower baseline levels of growth
mindset and higher levels of achievement. In both cases, the
authors hint at participant and context characteristics that
could influence the intervention effectiveness regardless of
procedural similarities to previous studies.

Making Sense of Unexpected Effects

Researchers, instructors, and administrators alike who
consider attempting these interventions in new educational
contexts must therefore anticipate and be prepared to make
sense of why their effects differ from those of previous stud-
ies. For many, this will mean making sense of null findings,
and providing a more useful conclusion than “this didn’t
work” (Jacob et al., 2019). Intervention leaders should aspire
to determine, for example, whether the intervention did not
provide a sufficient treatment for producing significant
effects, or whether their local context may not be conducive
for success of a particular intervention.

Fortunately, frameworks for understanding variations in
program effects outline several key considerations that can
guide this pursuit. For example, Weiss et al. (2014) specify
three key considerations in their conceptual framework,
including treatment contrast, client characteristics, and pro-
gram context. The treatment contrast may help answer
whether the intervention was conducted in a manner likely
to produce a significantly different experience for those
receiving the treatment. Defined as the difference between
receiving regular services and receiving regular services
plus a treatment, the treatment contrast essentially represents
what the intervention itself is. For framing interventions,
identifying the treatment contrast requires appreciating sub-
tle details of its content that are likely to affect the quality of
psychological change, such as whether stories about belong-
ing are matched to students’ characteristics or whether “say-
ing is believing” writing assignments ask students to format
responses as a letter to others. These can affect the extent to



which the desired treatment (e.g., mindset, belonging) is
endorsed. However, even very well-designed treatments
may not produce large treatment contrasts if the regular ser-
vices to which it is compared offer similar elements of the
treatment. For instance, first-year undergraduates receiving
a growth mindset or social belonging intervention should not
be expected to gain as much from it when elements of their
campus’ orientation program and welcome week espouse
similar messages. Thus, the treatment contrast is essential
for determining whether such “light-touch” framing inter-
ventions should be expected to work in a given context.

Similarly, client characteristics and program context are
important moderators of a treatment’s effectiveness (Weiss
et al., 2014). As researchers push to generalize framing
interventions and stakeholders attempt to implement these
interventions at their local institutions, the characteristics
of the student population and the specific local context are
critical for answering the foundational question: Is it plau-
sible to expect positive effects from the intervention?
(Jacob et al., 2019). As previous studies have suggested,
framing interventions may not be effective if students’
beliefs do not serve as barriers to achievement (Paunesku
et al., 2015), if students do not possess attributes needed to
make use of the intervention (Broda et al., 2018), or if the
context (e.g., peers and instructors) exhibits norms that do
not support the intervention’s message (Walton & Yeager,
2020; Yeager et al., 2016; Yeager et al., 2019). Of these, the
least studied is the assumption that students’ beliefs are
barriers to achievement, a key assumption of framing inter-
ventions. Despite an average positive association, Sisk
et al.’s (2018) meta-analysis identified many studies where
growth mindset is not positively associated with academic
achievement.” Thus, testing basic assumptions like this in
each new context can help us gauge how realistic it is to
expect framing interventions to work.

The Present Study

In this case study, we present a Biological Science pro-
gram’s attempt to improve the academic achievement of its
first-year students using growth mindset and social belong-
ing interventions. Below, we outline how the program was
developed, and the assumptions about our students this
implied for the program’s success. Drawing on frameworks
for understanding variation in program effects (Jacob et al.,
2019; Weiss et al., 2014), we then detail the treatment con-
trast, client characteristics, and program context that charac-
terize our intervention.

Program Development

As many intervention studies do, this project began by
identifying a valued goal and a group of students faced
with barriers to achieving that goal. Specifically, the inter-
vention was conducted at the University of California,

Testing Assumptions of Mindset Interventions

Irvine (UCI) in Fall 2016, where roughly 45% of incoming
freshmen who enrolled as Biological Sciences (Bio Sci)
majors over the past decade did not graduate with this
major in 4 years. On completion of the first year of college,
underrepresented students disproportionately leave the
major. Over the past decade, 49% of those who left the
major were students from traditionally underrepresented
ethnic minorities (URM), including Hispanic and African
American students, despite the fact that they only made up
less than one third of the Bio Sci majors. Similarly, 75% of
those who left the major were the first generation in their
family to attend college (FG; despite the fact that only 46%
of incoming Bio Sci majors were FG). The research team’s
goals were therefore to increase the achievement and reten-
tion of first-year Bio Sci students within the Bio Sci major
overall, and particularly for students from URM, FG, and
low-income (LI) backgrounds.

Growth mindset and social belonging interventions
emerged as appealing and low-cost interventions to achieve
both goals. These two framing interventions reflect the twin
pillars of college persistence theories; whereas growth mind-
set interventions are built to provide support in the face of
academic challenges, social belonging interventions are
built to provide support in the face of social challenges
(Yeager et al., 2016). Both are also expected to reduce psy-
chological barriers that studies have shown are especially
likely to be experienced by college students from URM, FG,
and LI backgrounds (Aronson et al., 2002; Stephens et al.,
2014; Walton & Cohen, 2011; Yeager et al., 2016).

Assumptions About Client Characteristics Underlying
Program Success

Importantly, the program development outlined above
implies three simple, but critical, assumptions about the vul-
nerability of our sample’s URM, FG, and LI students. If
unmet, these assumptions are likely to quietly undermine
our attempt to use psychological interventions to close
achievement gaps. We use term vulnerability in light of
Walton and Yeager’s (2020) framework of vulnerability and
opportunity, which outlines client characteristic and pro-
gram context considerations important for understanding
where the effects of psychological interventions hold and
where they do not.* Vulnerability, which is conceptualized
as a tendency to endorse psychological beliefs that can
undermine academic outcomes (e.g., “I cannot do much to
change my basic intelligence”), must be present in order for
psychological interventions to support students’ achieve-
ment. To further this notion, we specify three assumptions
that must be met to actually claim vulnerability is present.

First is the assumption that in our sample, growth mindset
and social belonging are positively associated with achieve-
ment, establishing these psychological beliefs as metrics of
“vulnerability” that can explain achievement gaps. Second is
the assumption that URM, FG, and LI students (our target
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population) actually exhibit vulnerability, beginning college
without a growth mindset and a lack of social belonging.
Only then could a psychological intervention be expected
help students develop significantly more of a growth mindset
and social belonging. These are foundational assumptions of
any psychological interventions. The third assumption is spe-
cific to programs designed to close achievement gaps
between subgroups: that URM, FG, and LI students begin
college with less of a growth mindset and less social belong-
ing relative to their respective peers. We return to these three
assumptions after presenting additional study details below.

Treatment Contrast

Leading up to fall term 0f 2016, the research team designed
an intervention based on several resources that were avail-
able as of Summer 2016. These included the procedures of
growth mindset and sense of belonging interventions that had
been recently published (Walton & Cohen, 2011; Walton
et al,, 2015; Yeager et al., 2016). The intervention was
designed to be implemented during students’ first term on
campus, reducing the amount of time during which students
would have received the messages implied by framing inter-
ventions through existing services. Nevertheless, there was
uncertainty about the extent to which orientation and wel-
come week experiences would have provided experiences
that promote either a growth mindset or a sense of belonging.
For example, special events held for newly admitted African
American students and information conducted in Spanish for
newly admitted Hispanic students may have fostered percep-
tions of belonging before students arrive on campus.

Client Characteristics

We recognized UCI students as an especially compelling
population for generalization. As a Hispanic-serving and
Asian American Native American Pacific Islander institu-
tion (AANAPISI), UCI is home to an incredibly diverse stu-
dent body: More than 50% of UCI’s entire undergraduate
population are FG college students. Additionally, more than
40% are from LI backgrounds, and 26% are URM students.
It would seem, then, that UCI could be an ideal context for
implementing framing interventions, as it has a large propor-
tion of students for whom growth mindset and social belong-
ing interventions have been especially effective in the
existing literature. Data from California school districts that
send significant numbers of students to UCI also show
growth mindset measures are positively associated with aca-
demic outcomes (Claro & Loeb, 2019), presenting historical
evidence supporting the expectation that mindset should be
associated with academic success. However, because of the
university’s diversity and the high quality of admitted
students,4 there was also a question of whether the URM, LI,
and FG Bio Sci majors attracted to enroll at the university

would already be endorsing growth mindset beliefs and
showing little belonging uncertainty.

Program Context

Similarly, there is also uncertainty surrounding how the
UCI context may moderate the impacts of the framing inter-
vention. On the one hand, the relatively large number of FG
and underrepresented students on this campus may itself be
reducing barriers to belonging often felt by students from
underrepresented groups. The greater presence of similar
peers, especially, could naturally assuage doubts about
belonging. As we have seen among “advantaged” students
for whom framing interventions have little to no effect, con-
ditions that foster belonging organically can render a “light-
touch” intervention redundant (Paunesku et al., 2015; Yeager
et al., 2016). On the other hand, other contextual factors
beyond peer representation may still have created barriers to
belonging among URM students, including the fact that less
than 10% of all faculty at UCI were from URM backgrounds
or that at a school with relatively large numbers of Hispanic
students, cultural differences between subgroups under that
racial umbrella may have been more salient (Nuiiez, 2009).

Research Questions

In the context of a diverse, 4-year undergraduate institution,
we investigate client characteristics to first test whether we
should expect growth mindset or social belonging interven-
tions to work. Although additional questions about the treat-
ment contrast (“Was the treatment delivered as intended?”)
and the program context (“Do the school’s teachers model
growth mindset norms?”) must also be answered to fully
understand why an intervention may be more or less effective,
we focus on three often overlooked assumptions about client
characteristics that must first be tested to establish the vulner-
ability of the sample under study.

Research Question 1 (RQ 1): Are belonging and mind-
set beliefs barriers to academic success for URM, FG,
or LI students?

Research Question 2 (RQ 2): Do URM, FG, or LI stu-
dents suggest that they perceive a lack of belonging or
a fixed mindset on entering college?

Research Question 3 (RQ 3): Do URM, FG, or LI stu-
dents have belonging and growth mindset beliefs that
significantly differ from those of their peers at base-
line?

Finally, we test whether the implemented treatment contrast
actually affected academic achievement.

Research Question 4 (RQ 4): Does participation in either
a growth mindset or a social belonging intervention



cause students from URM, FG, or LI backgrounds to
earn higher course grades or GPAs?

Method
Participants

The study was conducted among all first-year Bio Sci
majors at UCI (N = 1,091). Students in our study were 52%
Asian, 27% Hispanic, 15% White, 4% Black, and 3% other
races; 68% of the students were female, 32% were male, and
<1% (n = 3) declined to state gender. Additionally, 40% of
the students were from LI backgrounds, and 46% repre-
sented the FG.

Procedure

We implemented two interventions in a first-year fall
course taken by all Bio Sci majors, “Freshman Seminar”
(Bio Sci 2A). Prior to the start of the term, researchers ran-
domized the Bio Sci students enrolled in Bio Sci 2A into
four treatment groups, with separate blocks according to the
students’ FG status: Mindset (n = 274); Belonging (n =
269); Double (n = 273); Control (n = 275). Bookending the
interventions, students were required to participate in pre-
and postsurveys that were required for course credit, yield-
ing a response rate of more than 94% for both surveys.

Social Belonging Intervention. The social belonging inter-
vention was administered during Week 2 of a 10-week
term. All students enrolled in Bio Sci 2A received an
assignment through the university’s course management
system. Students in the treatment condition all watched the
same 5-minute video clip and were then asked to respond
to a writing prompt. Similar to recent social belonging
interventions, these videos centered on senior Bio Sci stu-
dents sharing their stories of adjustment to college life
(e.g., Broda et al., 2018). We intentionally recruited senior
students who were diverse in terms of race/ethnicity and
gender. The core messages were consistent with the manip-
ulation of all recent belonging interventions. These
included the ideas that (a) all students worry about whether
they belong, (b) these worries go away in time if you take
active steps to adjust, and (¢) different backgrounds can be
beneficial to a strong college education (Stephens et al.,
2014; Walton et al., 2015; Yeager et al., 2016).

After watching the video, students were asked to respond
to the following writing prompt: “What is one challenge you
have faced so far since coming to college and how is it con-
nected to something you saw in the video?” Theoretically, a
writing component has the potential to increase treatment
effects because it helps students internalize messages
through a “saying is believing” effect (Aronson et al., 2002;
Higgins & Rholes, 1978). Advocating for a message by writ-
ing about it is conducive to internalizing an attitude change.

Testing Assumptions of Mindset Interventions

Students in the control group were asked to review a set of
slides covering the major requirements in Bio Sci. As a con-
trol assignment, students were asked to answer the question
“What is one question you have about the major?” and to
“Write a brief letter to a future student summarizing the
major requirements to inform them of things to keep in mind
as a Biology major.”

Growth Mindset Intervention. The growth mindset inter-
vention was administered during Week 8 of a 10-week
term. Again, all students received the assignment through
the university’s course management system. Treatment
participants were asked to review a set of slides fostering
the belief that intelligence is not a fixed entity, but a mal-
leable quality that can improve, and respond to a writing
prompt. These slides resembled those used in prior growth
mindset interventions (e.g., original materials from Yeager
et al., 2016), describing research studies on both the mal-
leability of brain functioning and the benefits of having a
“growth mindset” as a student. The writing prompt asked
students to “List three reasons why students may under-
perform during their first year in college.” Students in the
control condition were asked to review a set of slides high-
lighting the key areas of the brain and respond to the writ-
ing prompts “Why do you think the brain is such a mystery
to students like you?” and “Why is it helpful for you to
know about the brain?”

Measures

Survey measures reflected the psychological mechanisms
hypothesized to mediate the relationships between the inter-
ventions and academic outcomes such as grades and
persistence.

Growth Mindset. This was assessed using an established
scale of three items (Dweck & Leggett, 1988). All state-
ments were negatively worded, including items such as “You
have a certain amount of intelligence, and you really can’t
do much to change it.” On a scale from 1 = completely dis-
agree to 6 = completely agree, higher scores therefore indi-
cated endorsement of a fixed mindset. This measure, with a
Cronbach’s a of .90, was reverse-coded for analyses.

Belonging Uncertainty. This was measured using a single
item “When something bad happens, 1 feel that maybe I
don’t belong at UCL.” Although this item is typically accom-
panied by two to three others to create a small scale of
belonging uncertainty (e.g., Yeager et al., 2016), additional
relevant items were not included in our data. Nevertheless,
we believe it was the best single item to specifically capture
students’ tendency to attribute negative experiences to a lack
of belonging. It was measured on a scale from 1 = not at all
true to 7 = very true.
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Performance and Enrollment Measures. These were col-
lected from university records at various points throughout
the year, including grades in introductory biology courses
from fall and winter terms, whether students enrolled in the
winter course, and cumulative GPA at the end of students’
first quarter and first year.’

Demographics. Variables such as racial/ethnic group, FG,
and LI status were gathered from the university records
based on self-reported data from students’ parents. FG was
defined as any student whose parents did not attend college.
LI students were those who qualified as Pell-grant eligible.

Analysis

Results of a randomization check ensured that there were
no treatment conditions in which a certain race, FG, LI, or
gender group was overrepresented. Key baseline variables
were also examined using two-tailed ¢ tests, showing no
intervention condition differed from the control condition on
measures of growth mindset, belonging uncertainty, as well
as SAT scores (see online Supplemental Material).

To assess whether we should expect the intervention to
work, we first used ¢ tests to determine whether URM, FG,
and LI students showed an association between measures of
growth mindset and achievement, and social belonging and
achievement. To avoid confounding this association with the
treatment, we only analyzed students in the control condi-
tion. We did not conduct these analyses before implementing
the interventions due to the low cost of the interventions and
the desire to contribute to the field’s understanding of their
effectiveness with distinct student populations.

Second, we investigated the assumption that URM, FG,
and LI students endorsed sufficient levels of fixed mindsets
or belonging uncertainty to warrant an intervention attempt-
ing to change those beliefs. We reasoned students’ mean lev-
els of self-reported mindsets would need to signal sufficient
amounts of belonging uncertainty or fixed mindset beliefs.
An additional assumption we tested was that mindset beliefs
would not organically change over time among URM, FG,
and LI students in the control condition. We reasoned that if
no differences in mindsets are present at baseline, they could
still be a barrier to success if the context produces significant
declines in mindset beliefs among URM, FG, and LI stu-
dents relative to their peers.

Third, we analyzed baseline data to test basic assump-
tions about whether the mindsets of URM, FG, and LI stu-
dents in this context differed from those of their peers.
Despite data from other studies suggesting this was likely to
be true, it is important to test this assumption within our own
target sample.

Finally, to test whether or not the interventions affected
students’ outcomes, multiple regression analyses were con-
ducted on the three performance measures. Due to the timing
of the growth mindset intervention, we hypothesized any

6

effects on academic performance it produced would appear
in the following term (winter). Each regression controlled
for race, gender, LI status, FG status, and prior achievement
(i.e., SAT scores). Two additional regressions predicting
each of the psychological measures (growth mindset and
belonging uncertainty) served as manipulation checks for
the interventions.

Missing Data

Data for our analyses came from three sources: self-report
surveys, instructor gradebooks, and university records.
Students who did not take the presurvey (4%) or postsurvey
(5%) were no more likely to have a specific background char-
acteristic associated with race, FG status, or LI status.
Additionally 7 tests showed SAT scores were unassociated
with having taken the survey. Instructor gradebook data
showed that 1.5% of students did not complete the fall biology
course, whereas 7.5% of students did not complete the winter
biology course. Finally, university records showed that 3% of
students did not have end-of-year grades for the first year of
courses. Analyses available in the online Supplemental
Material show that the majority of student demographic char-
acteristics are not correlated with missing data.

Results

RQ 1: Are Belonging and Mindset Beliefs Barriers to
Academic Success for URM, FG, or LI Students?

We did not meet the first assumption that either increas-
ing growth mindset or decreasing belonging uncertainty
should result in higher academic achievement for URM, FG,
or LI students. Zero-order correlations from our sample’s
control group show that higher achievement is consistently
associated with lower growth mindset and greater belonging
uncertainty (Table 1). These are both opposite of the assumed
relationships that justify these framing interventions as a
means of raising academic achievement. Partial correlations
show that after controlling for SAT math and reading scores,
high growth mindset and low belonging uncertainty are still
not positively associated with academic achievement. The
one exception is that higher growth mindset is consistently
associated with higher end-of-year grades (after controlling
for prior achievement), though these correlations vary in a
small range between .00 and .09 for URM, FG, and LI
students.

RQ 2: Do URM, FG, or LI Students Suggest that they
Perceive a Lack of Belonging or a Fixed Mindset on
Entering College?

At baseline, Table 2 showed that URM, FG, and LI stu-
dents did not signal much room for improvement in growth
mindset or belonging uncertainty. On a scale of 1 to 6 mea-
suring growth mindset, URM, FG, and LI students all



TABLE 1
Control Group's Correlations and Partial Correlations by Demographic Status

Race First Generation Low Income

Variable All White Black Hispanic Asian No Yes No Yes
GM X fall bio grade -.13 27 -41 -.13 -.07 -.09 —.14 —-.05 -.26
—-.03 73 .26 —.04 -.05 —-.01 .03 .04 -.09
GM X winter bio grade —-.14 -.10 —.65 -.12 —.08 —.08 —-.15 —-.07 -.25
=07 33 —42 —.04 -.07 -.01 =12 =02 =17
GM X end of year GPA —.04 22 -.34 —-.06 .01 —-.05 .01 —-.01 —-.09
.07 .60 .05 .00 .08 .05 .09 .08 .07
BU X fall bio grade .09 —.14 —-.05 .12 .08 .10 .08 .08 .12
.09 —.43 .05 .18 .10 A1 .03 .10 .03
BU X winter bio grade 17 .18 .01 21 13 17 .18 17 .20
15 —.44 —.68 25 12 .14 17 13 .16
BU X end of year GPA 15 -.09 —-.03 .18 .14 21 .07 .20 .09
.14 =37 —.47 25 .16 .20 .08 .18 .05

N 257 28 10 72 137 141 116 162 95

Note. GM and BU represent baseline measures of growth mindset and belonging uncertainty. Correlations presented are for the control group only. Partial
correlations (presented in gray) control for the variance associated with SAT math and reading scores. GM (growth mindset) and BU (belonging uncertainty)
measures are from presurvey.

TABLE 2
Descriptive Statistics by Demographic Status

Race First Generation Low Income
Variable White Black Hispanic Asian No Yes No Yes
Baseline
GM 4.76 4.46 4.79 4.48%* 4.58 4.66 4.62 4.61
(1.12) (1.26) (1.11) (1.20) (1.18) (1.17) (1.21) (1.13)
BU 3.31 3.69 3.58 3.53 343 3.60 3.46 3.59
(1.90) (1.98) (2.06) (2.00) (1.95) (2.05) (1.96) (2.04)
SAT Read 568.6 565.5 526.6%** 571.5 578.5 537.0%** 574.9 534.0%**
(74.9) (80.2) (63.1) (78.3) (77.5) (69.1) (77.0) (68.6)
SAT Math 586 556 539%#%** 634%%* 630 563%** 619 564%***
(78.6) (79.6) (60.5) (82.6) (87.5) (74.2) (86.9) (78.5)
N 151 35 280 535 554 482 623 413
End of fall
GM 4.77 4.97 4.90 4.32% 4.47 4.71 4.56 4.61
(1.07) (0.89) (1.10) (1.16) (1.08) (1.12) (1.11) (1.19)
BU 3.18 3.27 3.69 3.76 3.63 3.67 3.48 3.95
(1.66) (2.15) (2.17) (1.83) (1.82) (2.09) (1.86) (2.06)
N 28 11 72 164 140 116 164 94

Note. Means presented, with standard deviations in parentheses. End of fall results (posttreatment) limited to students in control condition. For ¢ tests by
race, significance asterisks indicate that the value is significantly different from that for White. GM = growth mindset; scale of 1 to 6. BU = belonging
uncertainty; scale of 1 to 7.

*p < .05. *¥*p < .01, *¥**p < .001.

showed means of 4.4 to 4.8, signaling high growth mindsets. low belonging uncertainty. This suggests we may not have
Ona 1 to 7 scale of belonging uncertainty, URM, FG, and LI met the assumption that mindset beliefs presented a barrier
students reported means of 3.5 to 3.6, signaling somewhat  to success for the targeted students in this context had.



TABLE 3

Manipulation Check: Effects of Intervention on Growth Mindset and Belonging Uncertainty

Growth Mindset Belonging uncertainty
Variable B SE B SE B SE B SE
SB Int. —-0.07 (0.08) -0.23 (0.22) -0.04 (0.08) 0.42 (0.24)
GM Int. 0.18* (0.07) -0.12 (0.19) 0.03 (0.08) 0.19 (0.23)
Double Intervention 0.10 (0.07) —-0.09 (0.20) 0.01 (0.08) 0.12 (0.23)
Black 0.18 (0.17) —-0.00 (0.22) 0.11 (0.17) 0.23 (0.34)
Hispanic 0.02 (0.09) -0.18 (0.17) 0.12 (0.01) 0.28 (0.22)
Asian -0.12 (0.08) —0.35% (0.16) 0.03 (0.08) 0.28 (0.17)
SB int. X Black 0.21 (0.45) —-0.86 (0.45)
SB int. X Hispanic 0.31 (0.25) -0.59 (0.31)
SB int. X Asian 0.13 (0.23) -0.52*%  (0.26)
GM int. X Black 0.39 (0.51) -0.07 (0.56)
GM int. X Hispanic 0.38 (0.26) 0.11 (0.31)
GM int. X Asian 0.40 (0.22) -0.30 (0.25)
Double int. X Black 0.09 (0.39) 0.27 (0.43)
Double int. X Hispanic 0.06 (0.24) 0.04 (0.31)
Double int. X Asian 0.32 (0.22) —-0.20 (0.26)
First generation 0.06 (0.06) 0.00 (0.13) 0.05 (0.07) —-0.05 (0.16)
SB int. X st Gen 0.08 (0.19) 0.32 (0.22)
GM int. X 1st Gen 0.05 (0.18) 0.17 (0.22)
Double int. X Ist Gen 0.12 (0.17) —-0.02 (0.22)
Low income —-0.02 (0.06) 0.06 (0.12) 0.07 (0.07) 0.22 (0.15)
SB int. X low income -0.07 (0.18) -0.32 (0.21)
GM int. X low income -0.13 0.17) —-0.19 (0.21)
Double int. x low income -0.13 (0.16) -0.13 (0.20)
Observations 987 987 983 984

Note. Coefficients are standardized. Robust standard errors in parentheses. Positive values indicate increases in growth mindset or increases in belonging
uncertainty. All demographic characteristics are dummy coded 1 = present, relative to the omitted group, 0 = not present. Models additionally control for
gender and presurvey growth mindset. Interaction variables are listed in italics. See online Supplementary Material for regressions that test interaction terms
in separate models. SB = sense of belonging; GM = growth mindset; int. = intervention; Gen = generation.

*p< 05, #Ep< 01, FEp < 001,

RQ 3: Do URM, FG, or LI Students have Belonging and
Growth Mindset Beliefs that Significantly Differ from those
of their Peers at Baseline?

Students from URM, FG, or LI backgrounds did not have
significantly less growth mindset or significantly greater
belonging uncertainty relative to their respective peers.
Results in Table 2 suggested this was not simply due to a
lack of power, as traditionally underrepresented groups
including Hispanic students and FG students actually
endorsed growth mindset beliefs slightly more than their
peers. In addition, Hispanic and Black students each reported
less belonging uncertainty than their Asian peers.
Furthermore, at the end of fall, analysis of control group stu-
dents suggested that differences in growth mindset and
belonging uncertainty do not naturally appear over time.
Where URM, FG, and LI students did consistently differ at
baseline was academic preparation, showing lower SAT
math and reading scores than their peers. This suggests that

although URM, FG, and LI students may have needed more
academic support than their peers, we did not meet the
assumption that URM, FG, and LI students were especially
likely to experience barriers to belonging or mindset beliefs,
neither on an absolute scale nor relative to their peers.

RQ 4: Does Participation in Either a Growth Mindset or a

Social Belonging Intervention Cause Students from URM,

FG, or LI Backgrounds to Earn Higher Course Grades or
GPAs?

First, manipulation checks (Table 3) showed that the
growth mindset condition reported significantly higher
growth mindset (B = 0.18, SE' = 0.07). Although this main
effect did not achieve statistical significance in the double
intervention condition, it was similarly positive, with an
effect size of B = 0.10. It is important to note that we did not
hypothesize the effect of the double intervention on growth



mindset would be weaker due to the potential cognitive bur-
den of receiving both intervention messages, mainly because
we intentionally separated the interventions by 6 weeks to
lessen the likelihood of this happening. Interaction terms
suggested that the intervention did not improve growth
mindset beliefs significantly more for students from URM,
FG, or LI backgrounds. The social belonging intervention
had no main effect on belonging uncertainty. The model
including interaction terms showed the social belonging
intervention’s effects were not moderated by FG or LI sta-
tus but suggested that it might be moderated by race.
However, the valence of the moderation was inconsistent
between the belonging and the double conditions, with the
belonging-only condition more effective at reducing
uncertainty among Black and Hispanic students compared
with White students but the double condition less effective
at reducing uncertainty among these underrepresented
groups. For Asian students, calculating marginal effects
(see online Supplemental Material) suggested that
although the belonging intervention may have been more
effective for them than for White students, the interven-
tion did not ultimately reduce Asian students’ belonging
uncertainty overall.

Analyses suggest that neither the growth mindset, the
social belonging, nor the combined interventions showed
consistent positive effects among URM, FG, or LI stu-
dents’ introductory biology course grades, enrollment in
the winter biology course, or cumulative GPA (Tables 4
and 5). A minimum detectable effects analysis (see online
Supplemental Material) suggested that our study may
have lacked the power to detect statistical significance for
practically significant subgroup effect sizes. This made
the consistency of the interventions’ direction and strength
across multiple performance outcomes important for our
interpretation of positive estimated effects (Jacob et al.,
2019). Although estimated effects around this size occa-
sionally appeared for some underrepresented groups (e.g.,
FG students in the belonging intervention) these effects
often did not reappear in the double intervention. In other
cases, such as LI students in the double condition, posi-
tive effects on performance above » = 0.10 grade points
were juxtaposed with several negative effects. Finally,
one of the strongest effects was observed on fall grades
among Hispanic students who received the mindset treat-
ment, despite the fact that the intervention occurred after
75% of the term had been completed. Therefore, despite
an estimated boost of b = 0.24 grade points suggesting a
practically meaningful effect, we maintained skepticism
that this effect was caused actually caused by the inter-
ventions. This was especially true after seeing much
lower estimated effects among Hispanic students in the
double condition and lower estimated effects on winter
biology grades, which was the term in which we expected
to see the strongest effects of the mindset intervention.

Testing Assumptions of Mindset Interventions

Discussion

In this study, we sought to understand whether two popu-
lar, low-cost framing interventions would be effective in a
college context with relatively large proportions of URM,
FG, and LI students. Although we found that the interven-
tions did not affect students’ academic outcomes, we fore-
ground how the process of testing basic, but often overlooked,
assumptions can provide critical answers for why the inter-
ventions did not produce the intended results. One reason we
conducted the interventions without testing these basic
assumptions was that social psychological interventions are
a low-cost way of tapping unexplored sources of motivation.
This also serves as a case study for researchers and educators
who may find that these short interventions do not produce
the expected results, as simple analyses can provide data-
driven explanations for why an intervention may not have
worked Specifically, testing basic assumptions can shed
light on whether the intervention was done incorrectly (i.e.,
had low fidelity), or whether it should not have been expected
to work in the first place.

Our study highlights several assumptions about partici-
pant characteristics and the program context that should be
tested and reported in work on these interventions. These
include (a) testing that there is an association between the
psychological mechanism and the targeted outcome within
their own sample (e.g., Yeager et al., 2016), (b) assessing
whether the target population already report high levels of
growth mindset or low levels of belonging uncertainty (or
anticipated belonging) on an absolute scale (e.g., Broda
et al., 2018), and (c) identifying whether the target popula-
tion’s beliefs are significantly different from those of their
peers (e.g., Walton et al., 2015). Below, we discuss how
making this process standard practice can help both research-
ers and practitioners meet the challenges of choosing the
most appropriate intervention, identifying students for
whom psychological beliefs are barriers to success, and
identifying “redundancy thresholds.”

Choosing the Most Appropriate Intervention

The most prominent reason we should not have expected
the intervention to succeed was because our context did not
meet the cornerstone assumption of intervention research:
the presence of an association between the psychological
mechanism and the targeted outcome. By engaging in these
interventions, we assumed that there was an association
between growth mindset, belonging uncertainty, and aca-
demic outcomes among our students. But as Sisk et al.
(2018) show in the first of their recent meta-analyses, the
average association between growth mindset and academic
achievement was only .02 when limited to students in post-
secondary education and above. Underlying these averages
was an exceptionally large amount of heterogeneity,” sug-
gesting that the association between mindset beliefs and



TABLE 4

Treatment Effects by Subgroup Population of Students

(1) Introductory (2) Enrolled in (3) Introductory “4) 5)
Biology Grade Biology Biology Grade Total End of
(Fall Term) (Winter Term) (Winter Term) Fall GPA Year 1 GPA
n B SE B SE B SE B SE B SE
Race
Treatment: Belonging 260
White 43 0.16 (0.16) 0.06  (0.07) 0.14 (0.17) 0.30* (0.13) 0.19 (0.10)
Black 6 —-0.55 (0.69) -0.00 (0.23) -0.61 (0.60) —0.11 (0.42) -0.13 (0.38)
Hispanic 63 0.03 (0.16) 0.03  (0.03) 0.02 (0.17) 0.04 (0.13) 0.05 (0.11)
Asian 148 0.10 (0.09) 0.01 (0.02) 0.01 (0.11) 0.05  (0.08) 0.01 (0.06)
Treatment: Mindset 267
White 48 -0.13 (0.16) 0.08  (0.06) 0.05 (0.19) 0.07  (0.14) 0.01 (0.10)
Black 8 -0.09 (0.64) 0.08 (0.12)  —0.15 (0.37) —0.27 (0.45) -0.36 (0.32)
Hispanic 66 0.24 (0.15) -0.05  (0.04) 0.21 (0.17) 0.08 (0.12) 0.06 (0.11)
Asian 145 —-0.05 (0.10) -0.03  (0.03) 0.04 (0.11)  —0.01  (0.09) 0.02  (0.07)
Treatment: Double 264
White 37 -0.32 (0.19) 0.08  (0.06) —0.16 (0.18) —0.05 (0.16) -0.11 (0.13)
Black 16 0.26 (0.60) 0.07  (0.18)  —0.19 (0.32) 0.10 (0.41) -0.12 (0.30)
Hispanic 84 0.06 (0.15) -0.02  (0.04) 0.10 (0.17)  —0.05 (0.13) 0.04 (0.10)
Asian 126 —0.08 (0.11) -0.02  (0.03) —0.03 (0.11) —0.06  (0.08) —0.06 (0.07)
FG status
Treatment: Belonging
CQG status 147 0.08 (0.09) 0.02  (0.02) —0.08 (0.09) 0.05 (0.07) -0.02 (0.06)
FG status 122 0.07 (0.12) 0.01 (0.03) 0.06 (0.13) 0.06  (0.09) 0.09 (0.07)
Treatment: Mindset
CG status 147 —-0.01 (0.10) -0.03  (0.03) 0.01 (0.09) 0.03  (0.08) 0.02  (0.06)
FG status 127 0.05 (0.12) —-0.01 (0.03) 0.12 (0.12) 0.03  (0.09) 0.01 (0.07)
Treatment: Double
CG status 148 -0.12 (0.10) -0.03  (0.03) -0.16 (0.10)  —0.13  (0.08) -0.12 (0.06)
FG status 125 -0.00 (0.12) 0.01 (0.03) 0.08 (0.13) 0.03  (0.09) 0.04 (0.08)
Low-income status
Treatment: Belonging
Low-income status = 0 163 0.11 (0.09) 0.02  (0.03) -0.04 (0.10) 0.12  (0.07) 0.00 (0.06)
Low-income status = 1 106 0.06 (0.13) -0.00  (0.02) 0.04 (0.14) —0.03 (0.10) 0.12  (0.08)
Treatment: Mindset
Low-income status = 0 158 0.12 (0.09) —-0.01 (0.03) 0.10 (0.09) 0.14  (0.08) 0.08 (0.06)
Low-income status = 1 116 -0.13 (0.13) -0.04 (0.03) 0.03 (0.13) —0.15 (0.10) -0.05 (0.08)
Treatment: Double
Low-income status = 0 167 -0.06 (0.09) —-0.01 (0.03) -0.15 (0.10)  —0.05 (0.07) -0.07 (0.06)
Low-income status = 1 106 -0.07 (0.13) —-0.01 (0.03) 0.14 (0.13)  —0.08 (0.10) 0.02  (0.09)

Note. Unstandardized coefficients presented above robust standard errors (in parentheses). The term » indicates sample size in the relevant treatment X sub-
group. Comparison group = control students. All models include the following control variables: female, Black, Hispanic, Asian, SAT-math score, SAT-read
score, low-income status, first-generation status, and growth mindset (measured at Wave 1). Dummy variable approach to missing used for demographic
characteristics. Grade and GPA outcomes measured in grade-units (0—4 scale). FG = first generation; CG = continuing generation.

*p<.05.

academic achievement can vary significantly between con-
texts including zero or even negative correlation. At UCI,
many students come from CORE districts, in which data
have shown that higher growth mindset is associated with
academic outcomes (Claro & Loeb, 2019). The fact that we
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do not observe this at UCI suggests the potential for collider
bias; that UCI may be admitting and attracting students with
strong achievement but especially high growth mindset,
which may be limiting the variation in growth mindset
within its sample and reducing the association between



TABLE 5
Treatment Status Predicting Performance and Enrollment Outcomes

Treatment (1) Introductory Biology (2) Enrolled in Biology (3) Introductory Biology (4) Total (5) End of
Condition Grade (Fall Term) (Winter Term) Grade (Winter Term) Fall GPA Year 1 GPA
Belonging 0.08 0.01 —0.00 0.06 0.04

(0.07) (0.02) (0.08) (0.06) (0.05)
Mindset 0.01 —0.03 0.07 0.03 0.02

(0.07) (0.02) (0.08) (0.06) (0.05)
Double —-0.07 —-0.01 —-0.03 —0.06 —-0.03

(0.08) (0.02) (0.08) (0.06) (0.05)
N 1,035 1,035 976 1,034 1,009

Note. Unstandardized coefficients presented above robust standard errors (in parentheses). Comparison group = control students. All models include the
following control variables: female, Black, Hispanic, Asian, SAT-math score, SAT-read score, low-income status, first-generation status, and growth
mindset (measured at Wave 1). Dummy variable approach to missing used for demographic characteristics. Grade and GPA outcomes measured in grade-

units (0—4 scale).

these two factors within UCI itself. When selecting an inter-
vention, practitioners should recognize that the selection
process for their schools means their own students may not
be like those in the most popular, successful interventions.

This is especially important when interpreting null find-
ings. Yeager et al. (2016) conducted a correlational analy-
sis before their first experiment, finding that growth
mindset had very low variability and was not associated
with full-time enrollment in one of their two experiments.
They were then able to center their discussion on the pro-
gram context and client characteristics that likely moder-
ated the effect of their intervention, rather than speculate
unnecessarily about procedural concerns and the treatment
contrast. In the field of growth mindset, ample reports of
these associations have revealed the heterogeneity of asso-
ciations between growth mindset and achievement, encour-
aging us to entertain the possibility that null findings are
simply due to the absence of that foundational association.
However, much less information supporting this possibility
is available for social belonging or other psychological
beliefs, and reporting these associations as standard prac-
tice would help remedy this issue.

Identifying Students for Whom Psychological Beliefs Are
Barriers to Success

A second assumption that often drives intervention work
is that they will especially benefit certain groups of stu-
dents facing the greatest barriers to academic success. In
our context, URM, FG, and LI students are more likely to
experience academic challenges relative to their peers. As
growth mindset and social belonging interventions have
been especially effective among these at-risk populations
in many previous studies, we assumed that our URM, FG,
and LI students would have lower levels of growth mindset
and higher levels of belonging uncertainty relative to their
peers. Checking for these assumed differences at baseline

revealed that with no difference in these psychological
beliefs to begin with, these interventions were unlikely to
close achievement gaps.

Although demographic characteristics are often used to
classify students into groups in need of academic support,
more care should be taken before assuming certain demo-
graphic groups are more likely face psychological barriers to
success. One example is the tendency to group together all
Asian students, considering them all as an advantaged group.
However, the ethnic backgrounds of Filipino, Hmong, and
Vietnamese students may lead them to face barriers to suc-
cess more similar to those of Hispanic and African American
peers, than their Chinese, Japanese, and Korean peers
(Teranishi, 2010). Although previous research has shown
that interventions can be more effective among underrepre-
sented students, it does not suggest that this is because social
belonging or growth mindset affects academic outcomes
fundamentally differently for people from underrepresented
backgrounds. Rather, it is implied that these interventions
are more effective for those who have lower levels of growth
mindset or higher levels of belonging uncertainty. In several
studies that found positive effects, URM, FG, and LI status
have been more likely to fit that profile. But that assumption
must be checked in different contexts. When it is not met,
researchers should be careful not to conflate differences in
academic experiences with differences in psychological
beliefs and may avoid hypothesizing that the intervention
will be moderated by demographic characteristics.

Identifying Redundancy Thresholds

Even among students who have growth mindset or high
belonging uncertainty, a final necessary condition is that
there must be room for improvement in these beliefs on an
absolute scale. Both baseline and postsurvey measures of
URM, FG, and LI students showed relatively high levels of
growth mindset and low belonging uncertainty, making it
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possible that the messages espoused by the interventions
were redundant for students in this context (Paunesku et al.,
2015).

Certain characteristics of this context may help explain
why URM, FG, and LI students would not have benefitted
from a light-touch intervention with these messages. The
university may be successful at attracting students with
especially high growth mindset, or at reducing belonging
uncertainty before students begin their first courses. Our
context lacked a racial/ethnic majority at this university and
had relatively large numbers of FG and LI students. This
speaks to the university’s ability to attract underrepresented
students, which may be an indicator of its ability to make
these students feel welcome before beginning classes. Once
students arrive on campus, its overall diversity may also be
reducing the salience of using URM, FG, and LI status as
social identifiers. Similarly, in a school where Hispanic stu-
dents outnumber White students, and where LI and FG stu-
dents roughly equal their respective counterparts, belonging
uncertainty is less likely to be reinforced by numeric under-
representation. If these accumulating influences are support-
ing students’ transition to university life, short framing
interventions may not provide a practically significant dif-
ference (i.c., treatment contrast) compared with what stu-
dents regularly experience.

Although gauging the possibility that the messages will
be redundant is important, at present it does not actually
seem to be strictly testable. Devoting attention to descriptive
statistics of baseline data on these psychological measures
may be eschewed in favor of evaluating the intervention
itself, limiting researchers’ ability to identify a threshold at
which the intervention message becomes redundant.
Researchers striving to understand how contextual differ-
ences may affect psychological interventions should
undoubtedly count baseline psychological beliefs as impor-
tant client characteristics relevant to understanding their
program’s effectiveness. Reporting mean values of mindset
beliefs from different subgroups of interest would improve
researchers’ ability to hone in on a “redundancy threshold”
at which the intervention should not be expected to produce
detectable changes.

After testing each of these assumptions, there are a cou-
ple of reasons that stakeholders interested in these framing
interventions may still consider trying them even when the
assumptions are not met. As we demonstrate through our
own experience, the fact that these interventions are low cost
is very appealing. Little university money or student time is
wasted even when determining that the intervention should
not have been expected to work to begin with. Additionally,
the potential for collider bias to be misrepresenting true
mindset-achievement correlations and the ambiguity of
redundancy thresholds underscore the fact that these tests
only provide guidelines for setting expectations about how
effective interventions might be, not infallible diagnoses.
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Therefore, it is certainly understandable to proceed with
interventions even when one or more of the above assump-
tions do not seem to be met. However, we implore research-
ers who proceed with low-cost framing interventions and
ultimately do encounter null findings to report on the
assumptions outlined in this article so that the field can ben-
efit from conclusions more helpful than “this did not work.”

Intervention Design Considerations

Although the purpose of this case study was to foreground
the client characteristics and program context details that
may be overlooked, issues with design decisions in our study
are worth noting for researchers who meet the above assump-
tions and move forward confidently with designing these
interventions. As leaders in the field of framing interven-
tions have pointed out, the characterization of these inter-
ventions as “low cost” should not be confused with low
effort. Although these interventions work best when adapted
to the specific needs of one’s local context, the fidelity of the
intervention’s ability to affect mediating psychological pro-
cesses (i.e., growth mindset, belonging uncertainty’) can
also be compromised when small details are altered. To
illustrate the attention different procedural elements should
be given when designing interventions for one’s own con-
text, Table 6 lists just some of the ways our study’s delivery
format, intervention manipulation, and postintervention
activity differed from those of other intervention studies.

Although many features of the present study’s design
were deliberately chosen, they may have had important,
overlooked consequences.® Completing this assignment was
required for a grade within a specific class only for students
within the Bio Sci major, instead of as a part of all students’
orientation. This may have reduced students’ perceptions
that the growth mindset messages in the intervention
reflected institutional beliefs. In contrast to Yeager et al.’s
(2016) finding that explicitly presenting growth mindset as
something that can help may be less effective than simply
implying this message may mean the materials were not as
effective as possible. As for the writing prompt, the question
it posed and the fact that it did not need to be written to a
future student may have been too broad to encourage stu-
dents to reflect specifically on mindset principles and con-
nect them to strategy use. In the belonging intervention, the
choice to use a single video could have reduced students’
receptiveness to its message. Although the senior students
providing testimonials were diverse, it may not have been as
effective as matching individual stories to students on the
basis of their ethnicity and FG status.

Conclusion

With the rising costs of higher education, psychological
interventions stand to offer university administrators the



TABLE 6

Panel A. Comparison Across Studies: Sense of Belonging Intervention

Current Broda et al. Paunesku Stephens et al. Yeager et al.
Variable Study (2018) et al. (2015) (2014)* (2016)
Study population and  First-year biology First-year students NA First-year students Incoming freshman to
context students at 4-year at 4-year public at a private flagship state university
public university university university
Design elements
Delivery format S-minute video in 2-day summer student NA Hour-long panel ~ Online modules
freshman biology orientation program about college
seminar course adjustment
Intervention Single video Stories from NA Treatment group  Student survey & stories from
manipulation including four upperclassmen on panel provided upperclassmen on first-year
upperclassmen first-year challenges a framework challenges and how they
discuss first-year and how they to understand overcame those challenges
challenges and overcame those how different
how they overcame  challenges. The first social class
those challenges story students read is backgrounds can
(not matched by matched with reader’s affect the college
gender or race/ identified gender and experience
ethnicity) race/ethnicity
Postintervention Participants respond  Participants respond to  NA Participants Participants respond to two
activity to one reflective a series of reflective respond to essay prompts. Participants

question

questions

two reflective
questions and
create a video
testimonial

are told that responses
might be provided to future
students to improve their
transition to college

*This is technically a difference-education intervention, not a belonging intervention. Because it falls under the umbrella of “framing interventions”
(Harackiewicz & Priniski, 2018), we include it here because we believed when designing our study that the procedural details were similar and relevant.

NA = not applicable.

Panel B. Comparison Across Studies: Growth Mindset Intervention

Current

Variable Study

Broda et al.

(2018)

Paunesku et al.
(2015)

Stephens
et al. (2014)

Yeager et al.
(2016)

Design elements

Delivery format Freshman biology ~ 2-day summer Students went to a NA Online modules
seminar course student computer lab and
video orientation completed a series of

program online modules

Intervention A series of slides Scientific Scientific article on NA Students read an article summarizing

manipulation about “Building the article on “Building the Brain” scientific research supporting the
Brain” suggesting “Building idea that intelligence is a malleable
growth mindset the Brain” quality that can be developed with
will help students time and effort

Postintervention Participants respond Participants  Participants were asked NA Participants respond to an essay

activity to one reflective respond to
question a series of

reflective

questions

to summarize the article
and to write to a student
feeling discouraged about
school and to advise them

prompt, conveying the growth
mindset idea to future students
who might struggle in school
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most cost-effective ways to provide academic and social
support among underrepresented students. However, inter-
vention researchers are behooved to think carefully about
the conditions under which these interventions may not be
effective. Several assumptions are made about the impor-
tance of psychological beliefs and which students struggle
with those beliefs. Not recognizing important ways our stu-
dents may differ from those in the most successful interven-
tion studies can divert practitioners’ resources away from
more appropriate interventions and can lead researchers to
prioritize discussion of methodological errors when the
characteristics of our sample are just as important as the
intervention itself. Consequently, we implore researchers
and practitioners to support the growth of framing interven-
tions by devoting more attention to testing the assumptions
that underlie targeted psychological interventions before
concluding that they do not work, and ideally before con-
ducting the interventions at all.
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Notes

1. Generalizability, the extent to which interventions can be
successful in a new context is contrasted with replication, or the
success of an intervention under the same conditions. For estab-
lished framing interventions, discussions around replication have
largely focused on important methodological and statistical deci-
sions that can ultimately determine whether or not an intervention
“replicates,” such as the plausibility of null hypothesis significance
testing (Bryan et al., 2019; McShane et al., 2019) and consideration
of demographic moderators (Yeager, Krosnick, et al., 2019).

2. Sisk et al. (2018) operationalized academic achievement as
either standardized test or course performance. Importantly, inter-
ventions may target other important academic outcomes such as
full-time enrollment, course enrollment, credits completed, and so
on (Broda et al., 2018; Yeager et al., 2016; Yeager et al., 2019).

3. Testing whether the program context provides sufficient
“opportunity” for success is important to assess as well. Contexts
can support the messages of growth mindset interventions, for
example, with positive challenge-seeking norms and teachers who
model growth mindset (e.g., Yeager et al., 2019). At the time of this
study, sufficient measures to assess this were not available to evalu-
ate this, leading us to focus primarily on aspects of vulnerability.

4. The average incoming high school GPA was more than 4.0
and the average SAT score was more than 1270 in 2016.

5. Winter introductory biology grade, but not fall grades, was
expected to be affected by the GM intervention.

6. For all studies across the meta-analysis, the percentage of vari-
ability in effect sizes between studies due to heterogeneity instead
of random error was I> = 96.3. Tau, which represents the standard
deviation of underlying effects across studies, was equal to .5.

7. Belonging uncertainty may not be as appropriate a manipu-
lation check as anticipated belonging (Walton & Cohen, 2011;
Yeager et al., 2016), which was not available in our data.
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8. Outside of these design considerations, measurement and
analytical decisions can also lead us to mistakenly conclude that the
intervention did not work. For instance, anticipated future belong-
ing, which we did not measure, may have captured a positive effect
of the treatment that current belonging uncertainty did not (e.g.,
Walton & Cohen, 2011).
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