
PNAS  2024  Vol. 121  No. 22  e2313496121 https://doi.org/10.1073/pnas.2313496121   1 of 10

RESEARCH ARTICLE | 

Significance

Closing the achievement gap in 
higher education requires 
addressing minority students’ 
lingering sense of belonging 
uncertainty. How can this be 
achieved on a large scale? This 
paper presents a psychological 
intervention that modifies the 
institutional learning space to 
convey a sense of belonging to 
minority students. The 
intervention was tested in two 
field experiments conducted in 
Israel, among more than 20,000 
Jewish and Palestinian students. 
By manipulating the display of 
the lecturer's name on Zoom in 
three languages (including 
Arabic) instead of the default 
option, the intervention positively 
impacted Palestinian students’ 
sense of belonging, class 
participation, and overall grades. 
These findings carry significant 
implications for narrowing 
educational disparities and 
promoting inclusivity within the 
university environment.
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Closing the achievement gap for minority students in higher education requires addressing 
the lack of belonging these students experience. This paper introduces a psychological 
intervention that strategically targets key elements within the learning environment to 
foster the success of minority students. The intervention sought to enhance Palestinian 
minority student’s sense of belonging by increasing the presence of their native language. 
We tested the effectiveness of the intervention in two field experiments in Israel (n > 
20,000), at the height of the COVID- 19 pandemic when all classes were held via Zoom. 
Lecturers in the experimental condition added a transcript of their names in Arabic to their 
default display (English/Hebrew only). Our findings revealed a substantial and positive 
impact on Palestinian student’s sense of belonging, class participation, and overall grades. 
In experiment 1, Palestinian student’s average grade increased by 10 points. In experiment 
2, there was an average increase of 4 points among Palestinian students’ semester grade. 
Our intervention demonstrates that small institutional changes when carefully crafted can 
have a significant impact on minority populations. These results have significant implica-
tions for addressing educational disparities and fostering inclusive learning environment.

belonging | learning environment | inequality | psychological interventions | field experiments

How can we improve minority achievements in higher education? Social scientists from 
various disciplines have studied this question for over two decades. Scholars’ focus on 
higher education stems from findings suggesting that completing a bachelor’s degree is 
associated with a host of socioeconomic benefits like one’s position in the labor market 
(1), productivity (2), career opportunities (3), and lifelong earnings (4–7). This implies 
that successfully obtaining an academic degree can serve as an equalizer that can mean-
ingfully reduce inequality and increase minorities’ social mobility (8). However, studies 
repeatedly demonstrate that disparities in higher education loom large (9, 10). In the 
United States, there is a 14- percent difference in bachelor degree completion rates between 
non- Hispanic White and Black people (11). This is also true in Israel, where there is an 
18 percent difference in degree completion rates between Jewish and Palestinian citizens 
(12). These disparities imply that the very place that could potentially serve as the platform 
for social mobility sometimes amplifies the gap and feeds back into the inequality cycle.

A major obstacle hindering minorities from successfully completing their academic 
degrees is the uncertainty they experience in their sense of belonging within the educational 
environment. Social belonging is the subjective feeling of inclusion or acceptance into a 
group or community (13). This sense of connectedness is a basic human need that 
 individuals must satisfy to maintain their identity, physical well- being, and mental health 
(14, 15). Uncertainty about belonging has been found to negatively influence higher 
education outcomes, especially for underrepresented students facing stereotypes about 
their abilities and worthiness (15, 16). For example, belonging uncertainty has been 
associated with lower academic achievements and an increased risk of dropout (16–18).

Interventions to increase one’s sense of belonging have shown some success (16, 18–20). 
However, a recent megastudy by Walton and colleagues (2023) found that such interven-
tions are only effective in institutions that afforded minority students an opportunity to 
foster a sense of belonging: "… colleges may complement brief online modules with broader 
efforts to create a culture on campus that normalizes challenges and worries about belonging 
and emphasizes opportunities for growth… "(380, p. 504) (21).

How can institutions design affordances that enable the necessary changes to make minority 
students feel that they belong? (22–27). To address this challenge, we differentiate between 
educational–pedagogical changes and environmental changes. Educational–pedagogical 
changes involve modifications at the institutional level to foster inclusion. For example, these 
changes may involve revising the curriculum to incorporate diverse perspectives, histories, D
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and experiences or creating services tailored to the unique needs of 
minority students such as peer mentoring programs (28–32). On 
the other hand, environmental changes create a supportive campus 
space that nurtures a sense of belonging. For example, universities 
can create inclusive spaces that reflect and celebrate the diversity of 
their student population. This includes designing and renovating the 
physical and virtual university facilities to incorporate elements that 
represent various cultures, backgrounds, and identities (33–37).

While research has highlighted the significance of educational–
pedagogical processes in improving minority achievements (27, 38), 
there has been scant scholarly attention devoted to assessing the 
impact of changes in the institution’s learning environment (35, 39). 
For example, laboratory studies demonstrate that removing stereo-
typing cues from the environment, such as eliminating stereotypical 
objects in computer science classrooms (e.g., electronics, video games 
and Star Wars and Star Trek items), enhances female student’s sense 
of belonging (35, 36). However, experimental field evidence on the 
effects of introducing inclusive changes in the learning environment, 
rather than merely removing exclusionary or stereotypical cues, 
remains scarce. One exception is a single experiment (study 2) con-
ducted by Murrar et al., (2020), where posters providing information 
about student’s prodiversity attitudes and behaviors were hung on 
classroom walls for a 5- wk period. They found that students exposed 
to these posters perceived the classroom climate to be more inclusive 
(32). This suggests that introducing inclusive environmental cues can 
positively impact minority students’ perceptions of inclusion. 
Nevertheless, it is unclear whether such changes can positively impact 
minority student’s sense of belonging, participation in class, and their 
grades. To address this gap, we designed a psychological intervention 
that introduced inclusive cues in the university’s environment, and 
particularly in student’s learning space.

Our experiments were conducted in Israel, focusing on the 
Palestinian minority. While several social groups within Israel suffer 
from inequality, there is wide consensus that the Palestinian minor-
ity is the most marginalized (40). Palestinians in Israel face both 
social and institutional discrimination, resulting in deprivation in 

almost all life domains (41). One salient indicator of their margin-
alization is the absence of the Arabic language from the Israeli 
public sphere, including higher education institutions (42, 43). In 
fact, open- ended interviews we conducted with Palestinian students 
at the Hebrew University revealed that the absence of the Arabic 
language from campus enhances their feelings of exclusion. This 
qualitative insight aligns with scholarly work indicating that lan-
guage plays a pivotal role in fostering a sense of belonging (43, 44). 
It serves as a significant social and cultural marker of identity, 
reflecting the unique history, culture, and values of a social group, 
and shaping the way individuals perceive themselves and others 
(45–48).

Thus, we developed an intervention that introduced the Arabic 
language to the university’s learning environment. We thought 
that it could communicate to the Palestinian students that the 
university accepts, values, and embraces their identity and culture, 
which would enhance their sense of belonging. Therefore, our 
intervention focuses on introducing the Arabic language in the 
academic learning environment to facilitate Palestinian’s sense of 
belonging. We hypothesized that an increased sense of belonging 
would lead students to be more active learners which may result 
in better academic achievements (49).

We tested the intervention in two preregistered field experiments 
at the Hebrew University where about 16% of students are 
Palestinians. The experiments were carried out during the COVID- 19 
pandemic, a time where minority students were disproportionally 
harmed in higher education as they experienced more technical and 
learning challenges (50), financial insecurity (51), and higher rates 
of mental health disorders (52). Given that classes at the Hebrew 
University were held remotely during this period, the institutional 
change to the learning environment involved changing the way the 
lecturer’s name appeared on Zoom so that instead of the default (i.e., 
English or Hebrew only) which served as the control condition, the 
name would appear in three languages: Arabic, Hebrew, and English 
(experimental condition) (see Figs. 1 and 2 for the experiments time-
line and a depiction of the intervention).

Fig. 1.   Timelines for studies 1 (above figure) and 2 (lower figure).D
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Study 1 was conducted during the spring semester 2020, which 
was fully remote. We randomly assigned 34 classes (n = 834) from 
two faculties (Social Science and Humanities) into experimental (17 
classes) or control (17 classes) condition. Lecturers in the experimen-
tal condition were asked to change how their names appeared, 4 wk 
before the end of the semester. We evaluated student’s achievements 
by examining their final grade for the course and their dropout rates. 
Furthermore, we assessed their participation by coding attendance 
and camera usage in the class before and the four classes after the 
intervention was administered. Finally, we evaluated student’s sense 
of belonging, using a questionnaire administered at the end of the 
semester (for a detailed timeline, see Fig. 1).

Study 2 was conducted during the spring semester 2021 that was 
remote for the first 2 wk. We randomly assigned 54 departments at 
the Hebrew University (out of 90 departments in total) that had both 
Jewish and Palestinian students (n = 20,733 students) to either exper-
imental (n = 27) or control (n = 27) condition. Lecturers in the exper-
imental condition were asked by the university Rector to change how 
their names appeared on Zoom at the start of the semester. Four weeks 
later, we administered a questionnaire measuring the same outcomes 
as in study 1. Importantly, in midsemester (May 10th to 21th), there 
was a violent outbreak between the Jewish and Palestinian citizens of 
Israel that included street lynching and nightly riots in shared cities 
where Jews and Palestinians live side by side. These included riots in 
Jerusalem and at the Hebrew University’s main gate (53). In addition, 
these events were accompanied by daily Israeli air strikes on the Gaza 
Strip and the firing of rockets from the Gaza Strip to cities across Israel. 
Four weeks after these events, we administered another questionnaire 
to measure our primary outcomes. Finally, at the end of the semester, 
we obtained student’s grades at the departmental level (separately for 
Palestinian and Jews). Details about the recruitment, design, repre-
sentativeness of the samples, and robustness checks are provided in 
the Materials and Methods section and in SI Appendix.

Results

We analyzed the data using linear mixed models with by- subject 
and by- class/department random intercepts which allowed to 
account for repeated measurements and differences between clus-
ters (classes in study 1 and departments in study 2). We also 
controlled for covariates including gender, the proportion of 
Palestinian students in the class/department, and class/department 
size (a full list of covariates appears in the methods section). 
Importantly, whereas certain variables (e.g., achievements, behav-
ior) were obtained through administrative data, enabling the anal-
ysis of the entire study sample, other variables (i.e., sense of 
belonging), were measured through surveys, and as a result, did 
not encompass the complete study sample. To address potential 
biases from self- selection into the survey, we employed inverse 
probability weighting (IPW) (54) (Table 1). To ensure that results 
were robust to different model specifications, we replicated the 

findings using four alternative models and found that results 
remained consistent throughout these analyses (see SI Appendix, 
pp. 13–26 for more information regarding alternative models and 
regression outputs).

We begin by reporting findings on student’s achievements, the 
primary outcome for both studies (Fig. 3). We found that the grades 
of Palestinian students in the experimental condition were higher in 
both experiments than the grades of those in the control condition. 
In study 1, we found that Palestinian student’s grades in the exper-
imental condition were 10 points* higher than their counterparts in 
the control condition (b = 11.29, 95% CI = [.5.42,17.17], SE = 
2.95, t(81) = 3.83, P < 0.001). In study 2, we found a marginally 
significant effect, where the average departmental grade for 
Palestinian students in the experimental condition was 4.05 points 
higher than their counterparts in the control condition (b = 4.12, 
95% CI = [−0.23, 8.47], SE = 2.16, t(50) = 1.90, P = 0.063). We 
did not find such differences among the Jewish students in study 1 
(b = 2.40, 95% CI = [−1.29, 6.09], SE = 1.88, t(731) = 1.28,  
P = 0.202). We found a marginally significant effect for Jewish stu-
dents in study 2 such that the average departmental grade for Jewish 
students in the experimental condition was 1.96 points higher than 
their counterparts in the control condition (b = 1.94, 95% CI = 
[−0.06, 3.95], SE = 1.00, t(50) = 1.95, P = 0.057).

Given that we found differences for both the Palestinian and 
Jewish students in study 2, we wanted to make sure that these 
differences were the result of the intervention, rather than an 
inherent difference between the departments assigned to the exper-
imental or control conditions. To do so, we compared the depart-
mental average grades from the previous year (spring 2020) and 
did not find a significant difference (Palestinians: b = 2.94, 95% 
CI = [−0.60, 6.47], SE = 1.76, t(50) = 1.67, P = 0.101; Jews:  
b = 1.07, 95% CI = [−0.76, 2.91], SE = 0.92, t(50) = 1.17,  
P = 0.246), providing further evidence that the grade difference 
we obtained was the result of the intervention rather than unbal-
anced assignment of departments into conditions. The intervention 
appears to have had a substantial impact, closing the achievement 
gap between Palestinian and Jewish students by 23.9%.

We also assessed in study 1 how many students dropped out at 
the end of the semester. No significant effects were observed for 
both Palestinian and Jewish students (Palestinians: b = −0.06, 95% 
CI = [−0.22, 0.09], SE = 0.08, t(87) = −0.80, P = 0.424; Jews:  
b = 0.07, 95% CI = [−0.01, 0.15], SE = 0.04, t(763) = 1.70, P = 0.090).  
In study 2, due to institutional data access restrictions, we were unable 
to obtain student’s dropout data.

Next, we examined what might explain the differences in grades. 
We first turn to test whether the intervention affected student’s 
behavior. We measured behavior in study 1 using two measures 
(given the large number of classes we had in study 2, we could not 

Fig. 2.   Illustration of the intervention in studies 1 and 2.

*The reported 10- point difference refers to the raw mean difference between 
conditions.D
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code student’s behavior in class): First, we coded student’s attendance 
in five lessons (one prior to the intervention, and four after its admin-
istration). Second, we coded whether students had their cameras 
turned on in these five lessons†. For the Palestinian students, we 
interpret the behavioral outcomes cautiously given the relatively low 
number of participants (n = 96) (Fig. 4). For student attendance, we 
found that in the lesson prior to the intervention, 47.5% of 
Palestinian students (19 out of 40) in the experimental condition 
attended, while 50% of Palestinian students (27 students out of 54) 
in the control condition attended. We next descriptively examine 
attendance in the four lessons where the intervention was adminis-
tered to assess whether it had an impact on Palestinian student’s 
attendance. In the control condition, we observed a decline in 
Palestinian student’s attendance over the next four lessons (nclass1 = 
21; nclass2 = 21; nclass3 = 18; nclass4 = 22). However, in the experimental 
condition, we observed an increase in Palestinian student’s attend-
ance that was maintained throughout the four lessons (nclass1 = 28; 
nclass2 = 28; nclass3 = 28; nclass4 = 27). For camera usage, we obtain a 
similar trend. We found that in the lesson before the start of the 
intervention, nine Palestinian students in the experimental condition 
(47% of those who attended) and eight Palestinian students in the 
control condition (30% of those who attended) had their cameras 
turned on. In the control condition, we observed a decline in camera 
usage over the next four lessons [nclass1 = 7 (33%); nclass2 = 6 (29%); 
nclass3 = 6 (33%); nclass4 = 2 (9%)], whereas in the experimental con-
dition, we observed an increase in camera usage that was maintained 
to some extent throughout the four lectures [nclass1 = 13 (46%); nclass2 
= 19 (67%); nclass3 = 11 (40%); nclass4 = 17 (63%)].

We performed regression analyses to test whether these differ-
ences in attendance and camera usage were statistically significant. 
Specifically, we examined the interaction between time (pretreat-
ment lesson vs. an aggregate of the four posttreatment lessons) 
and condition predicting attendance and camera usage among 
Palestinian and Jewish students. We used linear mixed models 
with fixed and random effects, including a random intercept for 
the course variable. This approach effectively accounted for both 
the repeated measures within students and the clustering of stu-
dents within courses. We found a significant condition by time 
interaction for Palestinian students’ attendance (b = 0.33, 95% 
CI = [0.18, 0.49], SE = 0.08, t(467) = 4.18, P > 0.001), and 
camera usage (b = 0.16, 95% CI = [0.04, 0.28], SE = 0.06, t(468) 

= 2.72, P = 0.007). Turning to the simple effects, we found no 
pretreatment differences between conditions in attendance rates 
and camera usage (attendance: b = −0.18, 95% CI = [−0.39, 0.03], 
SE = 0.11, t(467) = −1.63, P = 0.09; camera usage: b = 0.02, 95% 
CI = [−0.19, 0.23], SE = 0.11, t(468) = 0.17, P = 0.87). Next, we 
examined the slope of each condition separately. For the Palestinian 
students in the control condition, we found a significant decrease 
in attendance (b = −0.12, 95% CI = [−0.23, −0.02], SE = −0.05, 
t(468) = −2.26, P = 0.02). However, for the Palestinian students 
in the experiment condition, we found a 21% significant increase 
following the intervention (b = 0.21, 95% CI = [0.10, 0.32], SE 
= 0.06, t(467) = 3.60, P > 0.001). Similarly, following the inter-
vention, we observed a 9.5% significant increase in camera usage 
among Palestinian students in the experimental condition  
(b = 0.10, 95% CI = [0.02, 0.19], SE = 0.04, t(468) = 2.39, P = 
0.02), while for the Palestinian students in the control condition, 
no significant difference was found (b = −0.06, 95% CI = [−0.13, 
0.02], SE = 0.04, t(468) = −1.41, P = 0.16). However, when 
examining posttreatment differences between conditions, differ-
ences in attendance and camera usage were not significant (attend-
ance: b = 0.15, 95% CI = [−0.02, .32] SE = 0.09, t(467) = 1.68, 
P = 0.10; camera usage: b = 0.18, 95% CI = [−0.01, 0.37] SE = 
0.10, t(468) = 1.86, P = 0.09) (Fig. 5).

For the Jewish students, we found a significant condition by 
time interaction on attendance (b = −0.07, 95% CI = [−0.12, 
−0.01], SE = 0.03, t(3572) = −2.46, P = 0.014) but not camera 
usage (b = 0.01, 95% CI = [−0.05, 0.06], SE = 0.03, t(3585) = 
0.28, P = 0.779). Looking at the simple effects, we did not find 
pretreatment differences across conditions in attendance (b = 0.03, 
95% CI = [−0.10, 0.15], SE = 0.06, t(3572) = 0.45, P = 0.65) or 
camera usage (b = 0.03, 95% CI = [−0.11, 0.18], SE = 0.07, 
t(3585) = 0.46, P = 0.65). However, following the intervention, 
for Jewish students in the experimental condition, we found an 
8.5% significant drop in attendance (b = −0.08, 95% CI = [−0.12, 
−0.04], SE = 0.02, t(3572) = −3.94, P > 0.001), while for the 
Jewish students in the control condition, no significant difference 
was found (b = −0.01, 95% CI = [−0.05, 0.03], SE = 0.02, t(3572) 
= −0.55, P = 0.58). This is the only indication that we have for a 
backlash effect among the Jewish students. We did not observe 
significant differences following the intervention in camera usage 
for the Jewish students in both conditions. Finally, when exam-
ining posttreatment differences between Jewish participants in the 
control and experimental condition, no differences were found in 
attendance (b = −0.05, 95% CI = [−0.16, 0.08], SE = 0.06, t(3572) 
= −0.68, P = 0.50) or camera usage (b = 0.04, 95% CI = [−0.10, 
0.18], SE = 0.07, t(3585) = 0.59, P = 0.56) (Fig. 5).

†We also coded for various behavioral variables that captured students’ engagement during 
lessons, such as whether they asked questions, the duration of their speaking time, and 
whether they posted comments in the chat. However, when analyzing the data, we found 
that the occurrence of these events was rare, making these outcomes zero- inflated and 
less revealing. As a result, we report on these findings in SI Appendix.

Table 1.   Description of outcomes measured separately for Palestinian and Jewish students
Outcome Measurement Data

Grades Final course grade for each student (study 1) Average 
departmental grade separately for Palestinian and Jewish 
students (study 2)

The entire student body within the 
relevant departments at the Hebrew 
University

Dropout rates Dropping out from the degree at the end of the semester 
(study 1)

The entire student body within the 
relevant departments at the Hebrew 
University

Class attendance Individual student attendance rates in five lessons (one 
lesson before the administration of the intervention and 
four lessons after) (study 1).

The entire student body within the 
relevant departments at the Hebrew 
University

Camera usage Individual information regarding camera usage in five 
lessons (one lesson before the administration of the 
intervention and four lessons after) (study 1).

The entire student body within the 
relevant departments at the Hebrew 
University

Sense of belonging Nine self- report ratings in study 1 and three self- report 
ratings in study 2 (e.g., “I feel that I belong to my university”)

Sample
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Finally, we turn to the psychological mechanism we hypothe-
sized that would drive these effects, namely, Palestinian students’ 
sense of belonging‡. We found that in both studies, Palestinian 
students in the experimental condition felt a significantly higher 
sense of belonging following the intervention, compared with 
Palestinian students in the control condition (study 1: b = 0.83, 
95% CI = [0.34, 1.33], SE = 0.25, t(49) = 3.37, P = 0.001; study 
2: b = 0.31, 95% CI = [0.05, 0.56], SE = 0.13, t(362) = 2.38,  
P = 0.018). However, in study 2, this effect did not persist after 
the violent events (b = 0.17; 95% CI = [−0.06, 0.41], SE = 0.12, 
t(291) = 1.47, P = 0.142). Finally, Jewish students’ sense of 
belonging was not affected by the intervention in both studies 
(study 1: b = −0.16, 95% CI = [−0.44, 0.12], SE = 0.14, t(330) 
= −1.12, P = 0.265; study 2: b = 0.01, 95% CI = [−0.06, 0.09], 
SE = 0.31, t(3548) = 0.31, P = 0.756) (Fig. 6).

Discussion

In this paper, we experimentally tested a psychological intervention 
aimed at improving minority achievements in higher education by 
changing the learning environment. The intervention was admin-
istered in two large- scale preregistered field experiments in Israel. 
In these experiments, lecturers in the experimental condition 
changed how their names appeared on Zoom so that instead of 
the default setting, it appeared in three languages: Arabic, Hebrew, 
and English. We found that the intervention positively affected 
Palestinian students’ sense of belonging, class participation, and 
final grades. We do, however, observe one backlash effect for the 
Jewish students—a decrease in their attendance rates in study 1. 
This appears to be an isolated finding but still warrants further 
research.

Our findings join others (21, 35) in emphasizing the vital role 
that institutions can play in supporting the growth and overcom-
ing the challenges minority students face in higher education. Our 
intervention experimentally tests how changes to the learning 
environment impact minority’s grades and sense of belonging.

Overall, these studies demonstrate the potential of environmen-
tal changes (32, 33, 35) (e.g., inclusive learning spaces) as a pow-
erful tool to complement educational–pedagogical interventions 
(30, 31, 55, 56) (e.g., curriculum revisions, mentoring programs) 
and create a more holistic and supportive environment for minor-
ity students. By incorporating both types of interventions, insti-
tutions can work toward reducing disparities in higher education 
and promote social mobility, ultimately contributing to a more 
equitable and inclusive society.

We perceive the alteration in the lecturer’s name display on Zoom 
as one instance of a broader concept—actively reshaping the institu-
tional environment to allocate space and attention to minority iden-
tities. These changes can go beyond the virtual environment to the 
physical one. For example, minority language can be embedded in 
name signs of faculty offices, cafeteria menus, and student lounges. 
Beyond language, the institution could incorporate minority’s identity 
components in the learning environment, like highlighting minority 
faculty, culture, and tradition. These efforts send a compelling message 
of belonging to all who enter the institution’s doors. This proactive 
approach has the potential to actively cultivate a sense of belonging, 
and foster academic success. In addition, these findings can also be 
applied to other contexts and spaces beyond higher education like 
workplaces, healthcare institutions or public spaces such as malls. By 
subtly integrating minority identities into everyday spaces, we can 
build a more equitable and welcoming environment.

The findings of these studies also contribute to the literature on 
organizational authenticity and self- expression (57–59), suggesting 
that acknowledging and validating minority identities can signifi-
cantly boost inclusivity. This resonates with broader scholarship 
highlighting the positive effects of linguistic representation for 
marginalized groups (44–48, 60), revealing the potential of even 
subtle interventions to contribute to a more equitable and wel-
coming learning environment for diverse student populations.

Fig. 3.   Student’s group mean grades in studies 1 and 2 on a 0-  to 100- point scale. Ratings are shown as a function of assignment to condition. Error bars show 
95% CI. In study 1 (nPalestinians = 87, MExperiment = 87.1, SDExperiment= 6.15, MControl= 77.1, SDControl = 10.2; nJews = 737, MExperiment = 90.9, SDExperiment = 9.34, MControl= 89.1, SDControl 
= 8.16), we used MLM regression with cluster (class) random effect. In study 2 (nPalestinians= 3,380, MExperiment = 81.85, SDExperiment = 7.76; MControl= 77.8, SDControl = 7.94; 
nJews = 17,353, MExperiment = 88.5, SDExperiment = 4.07; MControl= 86.54, SDControl = 3.14), we used OLS regression using the average grade for each department separately 
for Palestinian and Jewish students. The results of Palestinian students appear in blue, while the results of the Jewish students appear in red.

‡In study 2 first questionnaire, we also explored students’ sense of belonging to the depart-
ment to determine whether the enhanced sense of belonging was on the departmental 
level or the university level. We found no significant differences between the experimental 
and the control conditions for both Palestinians (b = 0.14, 95% CI = [−0.11, 0.44], SE = 0.14, 
t(366) = 1.19, P = 0.235) and Jews (b = −0.02, 95% CI = [−0.16, 0.11], SE = 0.07, t(3556) = −0.34, 
P = 0.734). This suggests that the rise in Palestinian students' sense of belonging was due 
to an enhanced sense of belonging in the university rather than the department.D
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It is important to acknowledge several limitations in our 
research that call for more scholarly work. First, while our studies 
demonstrated promising findings, it is important to acknowledge 
that there were inconsistencies across outcome measures and stud-
ies. With regard to the former, while we do find an increase in 
GPA for the Palestinian students, we do not find any effect on 
dropout rates. With regard to the latter, the positive effect on 
Palestinian grades is less pronounced in study 2. Specifically, the 
simple effect of condition within Palestinian students is marginal. 
This may be because study 2 was significantly larger, and there is 
a high likelihood that included students who were not exposed to 
the intervention at all. Furthermore, for Palestinian’s sense of 
belonging, while we observe a positive effect in the short term, it 
did not persist. This may be because the intervention’s effect waned 
over time as students adjusted to the name change. Alternatively, 

this decay might be due to the violent events which may have 
overshadowed the intervention’s influence. This highlights a cru-
cial point: These interventions may be susceptible to disruption 
by external events, and as such, their effects might not be 
long- lasting without reinforcing mechanisms. Future research 
should disentangle these possibilities and explore how to design 
interventions that foster recursive cycles. By acknowledging this, 
we can move away from viewing such interventions as standalone 
solutions and recognize the need for a system that continuously 
strengthens the positive effects over time.

Second, the focus on remote learning during the COVID- 19 
pandemic may not fully capture the intervention’s effectiveness in 
in- person settings. Future research should explore how the inter-
vention performs in different educational conditions. Third, we 
acknowledge the possibility that the intervention may have indirectly 

Fig. 5.   Students’ attendance (nPalestinians = 96; nJews = 719) and camera usage (nPalestinians = 96; nJews = 719). We analyzed 33 out of 34 courses due to a technical problem 
with the recordings of one of the courses. Each point estimate and its corresponding 95% CI are extracted from a separate MLM regression with cluster (class) 
random effect. The figure depicts the interaction’s simple effect looking at the differences between pre-  and postintervention in attendance and camera usage for 
each condition separately. All outcomes are standardized. The results of Palestinian students appear in blue, while the results of the Jewish students appear in red.

Fig. 4.   Students’ attendance and camera usage (nPalestinians = 96; nJews = 719) one lecture before the start of the intervention (week 10) and for the four lectures 
that followed (weeks 11 through 14). Each point represents the number of students that either attended (Upper figures) or had their cameras turned on (Bottom 
figures). Results for Palestinian students appear in blue, while results for Jewish students appear in red.
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affected Palestinian students by influencing the lecturers. It is pos-
sible that our intervention created an indirect process that raised the 
lecturer’s awareness to the hardships their Palestinian v face, leading 
them to behave more inclusively. While our work does not address 
this mechanism, it is important for future work to consider this path 
of influence as well.

Taken together, our research contributes to the literature on 
reducing disparities in higher education for minority students, 
highlighting the potential of environmental changes as a powerful 
tool to foster belonging and improve academic achievements. By 
cultivating changes in the environment, institutions can create a 
more equitable and supportive campus for all students, working 
toward reducing inequality and enhancing social mobility.

Materials and Methods

The research was approved by the Hebrew University’s institutional review board 
committee (#103120). In study 1, informed consent was obtained from all partici-
pants prior to their participation. At the beginning of the premeasurement lecture 

(1 wk prior to the start of the intervention), lecturers informed the class that they 
would be participating in a study. Students were given the option to opt out of the 
study. In study 2, we obtained approval from the ethics committee to proceed with 
the study without obtaining informed consent directly from participants given its 
nature and magnitude. However, participants did sign informed consent upon 
starting the survey questionnaires.

Random Assignment Procedures. In study 1, we randomly assigned 34 classes 
(up to 50 students each) from two faculties at the Hebrew University, to the exper-
imental (n = 17) and the control (n = 17) condition. Assignment was done on the 
classroom level making this a clustered design. To improve precision and reduce 
the chance of imbalance assignment to conditions, we blocked classes by size 
(small classes of up to 15 students, medium classes of 16 to 30 students, and 
large classes of 31 to 50 students), and by the number of Palestinian students in 
each class (0, 1 to 3, 4 to 8, 11 to 22). In addition, 14 classes contained students 
who were enrolled to more than one class. To avoid a situation whereby students 
would be assigned to treatment and control conditions, we clustered these classes 
into five groups (each containing between 2 to 3 classes) and randomly assigned 
those clusters while taking into consideration the class size and the number of 
Palestinian students.

Fig. 6.   Student’s group mean rating of sense of belonging in studies 1 (Top figure) and 2 (Bottom figure) on a 1 to 5 scale. Ratings are shown as a function of 
assignment to conditions. Error bars show 95% CI. We used MLM regression with weights and cluster (class/department) random effects in which we identify 
the effect of condition on student’s sense of belonging in study 1 (nPalestinians = 60, MExperiment = 3.71, SDExperiment = 0.78; MControl= 3.19, SDControl = 0.93; nJews = 338, 
MExperiment = 3.39, SDExperiment = 0.8; MControl= 3.5, SDControl = 0.82) and in study 2 (first questionnaire: nPalestinians = 369, MExperiment = 3.6, SDExperiment = 0.96; MControl= 3.42, 
SDControl = 0.95; nJews = 3,568, MExperiment = 3.47, SDExperiment = 0.88; MControl= 3.48, SDControl = 0.87; second questionnaire: nPalestinians = 298, MExperiment = 3.49, SDExperiment = 
0.88; MControl= 3.41, SDControl = 0.83; nJews = 2052, MExperiment = 3.64, SDExperiment = 0.8; MControl= 3.59, SDControl = 0.85). In study 1, the outcomes were measured once at the 
end of the semester. In study 2, outcomes were measured twice: 4 wk after the implementation of the intervention and at the end of the semester. The results 
of Palestinian students appear in blue, while the results of the Jewish students appear in red.
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In study 2, we randomly assigned 54 departments, from 12 faculties at the 
Hebrew Universities’ six campuses (“Har Hatzofim,” “Givat ram,” “Rechovot,” “Asaf 
Harofe,” “Kaplan,” and “Ein Carem”), to the experimental (n = 27) and the control 
(n = 27) condition. All departments at the Hebrew University with Palestinian 
students were included in the study (54 departments). Assignment was done on 
the department level, making this a clustered design. We blocked departments 
by department size (small departments from up to 200 students, medium depart-
ments from 200 to 400 students and large departments from 400 students) to 
improve precision of our estimates.

Timeline of Studies 1 and 2.
Timeline—study 1. Study 1 was conducted during spring semester 2020. Due to 
the outbreak of COVID- 19, the Hebrew University announced on the 03.13.2020, 
prior to the start of the semester, that all classes will be fully remote and held via 
Zoom. On week five (04.30.2020), we emailed 110 lecturers in two faculties (Social 
Science and Humanities) who teach relatively small classes (10 to 50 students) and 
asked them to participate in our experiment, letting them know that the experiment 
was approved by the University’s ethics committee (see SI Appendix, Fig. S1 for the 
full timeline of both studies). Lecturers were not aware of the experiment’s hypoth-
eses. Given that Zoom only shows up to 50 faces, we restricted the experiment to 
classes that had less than 50 students so that we could code student and lecturer’s 
behavior during class. Overall, 34 lecturers agreed to participate in our experiment.

On week seven, we randomly assigned the 34 classes whose lecturers agreed 
to participate to either the experimental or control condition. Lecturers in both 
conditions were asked to notify their students on week eight that the class was 
participating in a study, and as part of the study, their class recordings would be 
watched and analyzed by researchers. On week 10, we assessed student’s baseline 
participation in classes. During that week, after teaching their class, lecturers in 
the experimental condition were asked to change the way their names appeared 
on Zoom (see Fig. 2 for a depiction of the experimental and control conditions). 
To assist the lecturers, we sent them detailed instructions on how to change the 
way their names appeared, and we provided them with the Arabic transcript of 
their names. In cases where lectures asked for further assistance, the first author 
provided technical guidance by phone. We also ensured through the Zoom class 
recordings that all lecturers in the experimental condition indeed changed the way 
their names appeared on Zoom and that those in the control condition did not.

On week 14, during the last class of the semester, lecturers provided their 
students with a link to the questionnaire that included the self- report outcome 
measures. One week after the end of the semester, we asked the lecturers to 
remind their students to fill out the questionnaire (by posting a message in the 
course website). In addition, given the small number of Palestinian students 
who participated in the experiment (n = 96), 3 wk after the semester had ended 
(07.21.2020), we sent Palestinian students (in both experimental and control 
groups) the link directly with a reminder and a request in Arabic to participate.
Timeline—study 2. Study 2 was conducted during spring semester 2021 that 
began on 03.14.2021 1 wk after the end of Israel’s third COVID- 19 lockdown. 
However, given the strict gathering restrictions, the University announced that the 
first 2 wk of the semester will be fully remote. Four weeks before the start of the 
semester, we randomly assigned 54 departments (out of 90 departments in total 
at the Hebrew University) that consist of both Palestinian and Jewish students, to 
either experimental (n = 27) or control (n = 27) condition. Three weeks before 
the start of the semester (02.23.2021), the Rector of the university sent an email 
requesting all lecturers in departments assigned to the experimental condition to 
modify how their names appeared on Zoom (For the Rector’s letter see SI Appendix, 
Fig. S1). Lecturers were not aware of the study’s hypotheses. As in study 1, we pro-
vided lecturers in the experimental condition with instructions on how to change 
their names as well as the Arabic transcript of their names. When necessary, the 
first author assisted lecturers who requested help in modifying their names. Before 
the first week of the semester, we asked the lecturers in the experimental condition 
to inform us via email if they had modified their names as requested (see more 
details on the confirmed implementors on SI Appendix, pp. 34, 35).

In study 2, the intervention began during the first meeting of the semester, 
as opposed to study 1, where the intervention was introduced more than mid-
way of the semester. Two weeks after the semester begun, students went on a 
2- wk holiday break (03.24.21- 04.03.21), after which almost all undergraduate 
classes returned to an in- person format. On week four (04/08/2021), the Dean 
of Students emailed a link to the first questionnaire to all students in the 54 

departments participating in the experiment, requesting their participation (For 
the Dean of Students’ Email, see SI Appendix, Fig. S3). The questionnaire was 
available to students for 3 wk.

On week eight, at the midst of the semester (May 10th through 21, 2021) vio-
lence broke out between Palestinian citizens of Israel and Jewish citizens. This cycle 
of violence included street lynching and nightly riots in cities where Palestinians 
and Jews live side by side. It also included violent riots at the Hebrew University’s 
main gate and online violence and harassment on classes WhatsApp groups and 
social network groups. In addition, these events were accompanied by daily Israeli 
air strikes on the Gaza Strip, a severe lockdown of the Palestinians living in the West 
Bank, as well as daily firing of rockets from the Gaza Strip to cities across Israel.

On the last week of the semester (week 14), 5 wk after these events 
(06.27.2021), we administered another questionnaire by sending personal 
emails to students who had participated in the first questionnaire and provided 
us with their email. We also approached new students on campus from each 
department and asked them to fill out the questionnaire.

Procedure and Participants.
Self- report questionnaires. In study 1, out of the 834 Palestinian and Jewish 
students registered in the courses participating in the study, 409 completed the 
questionnaire (accounting for 49% of the sample). Of these, 60 were Palestinian 
students (accounting for 62% of the Palestinian student sample), and 349 
were Jewish students (accounting for 47% of the Jewish student sample). In 
terms of conditions, in the experimental condition, 30 Palestinian students and 
204 Jewish students filled out the questionnaire. In the control condition, 30 
Palestinian students and 145 jewish students filled out the questionnaires.

In study 2, out of 20,733 Palestinian and Jewish students in the 54 depart-
ments assigned to the study, 5,949 students completed the questionnaire. We 
excluded 540 participants who were part of the “Mechina” program (i.e., young 
adults participating in a preparatory program to be accepted as students into the 
University) and are not part of the departments. In addition, and following our 
preregistration exclusion criteria, we also excluded 839 students who studied in 
two departments, one of which was assigned to the experimental condition and the 
other to the control condition. After removing these 1,379 students, our sample was 
composed of 4,570 students: 449 Palestinian students and 4,121 Jewish students 
(270 Palestinian students and 2,328 Jewish students in the experimental condition, 
and 179 Palestinian students and 1,793 Jewish students in the control condition).

For the second questionnaire, we emailed students who had participated in 
our first questionnaire a link inviting them to participate in a brief survey. To recruit 
additional participants, we also approached students on campus and asked them 
to fill out the questionnaire. Overall, 2,879 students completed our questionnaire. 
We once again excluded 40 students who were part of the Mechina program and 
are not part of the departments at the university and 403 students who studied 
in two departments that were assigned to different conditions. This left us with 
a sample of 2,436 students: 323 Palestinian students and 2,113 Jewish stu-
dents (192 Palestinian students and 1,279 Jewish students in the experimental 
condition and 131 Palestinian students and 834 Jewish students in the control 
condition). For attrition analyses for both studies, see SI Appendix, pages 36–38.

To ensure that the experimental and control conditions did not differ signifi-
cantly on pretreatment covariates, we conducted balance checks in both studies, 
comparing participants from the two conditions on their levels of ideology, gen-
der, and degree. We found no differences across conditions on these covariates 
(SI Appendix, Fig. S4).
Student’s behavior. In study 1, we measured students’ behavior during class by 
coding their participation in five classes: one class prior to the start of the inter-
vention (i.e., baseline) and the four remaining classes of the semester after the 
intervention was implemented. We obtained recordings of these classes and had 
a team of three coders who watched and coded the classes. Coders were trained 
by the first author for 3 wk. During the first training week, the first author met with 
each coder separately and provided them with detailed oral and written instructions 
on how to code each behavioral measure. During the second week of training, each 
coder coded together with the first author two lectures. After that, during the third 
week of training, each coder and the first author coded the same class and compared 
their results to ensure that they are coding consistently. The coders received feedback 
and assistance throughout the coding process which lasted for 4 mo.

Overall, we coded 165 lessons—five lessons for each of the 33 courses (the 
recordings of one of the 34 courses that participated in the study were not D
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available), coding each students’ behavior. Because we had pretreatment and 
posttreatment time series data for all these outcomes, we averaged across the 
four posttreatment weeks. Behavioral outcomes included attendance (coded as 
1 if the student attended class and 0 if they did not), camera usage (coded as 
1 if students had their cameras turned on during class, 0.5 if turned on partly 
during class, and 0 if turned off), and other engagement variables (SI Appendix).
Student’s achievements. In study 1, student’s achievements were assessed by 
obtaining each student’s final grade for that class from the University’s Student 
Administration Division. In study 2, we had originally requested individual stu-
dent semester grades from the University. However, to maintain student’s privacy, 
the University granted us access only to the aggregated departmental average 
grades for Palestinian and Jewish students separately.

Statistics.
Estimation strategy. Our estimation approach employed linear mixed effects 
regression (LMER) which is a form of multilevel modeling (MLM). The experimental 
condition served as a cluster- level variable, with random assignment to experimental 
or control conditions between clusters (classes in study 1 and departments in study 
2). We detail the different model specifications employed for each outcome below.

Model 1—Achievement outcomes. In this multilevel model, clusters were 
considered with an intercept random effect (Yij = β0 + β1Tij +β2Zij + gi + µij). 
Here, Y represents the outcome, i denotes participant, and j denotes class (study 
1) or department (study 2). The regression coefficient β1 signifies the average 
causal effect of the treatment. Tij is a binary variable indicating the experimen-
tal manipulation, with Tij = 1 denoting the experimental condition and Tij = 
0 denoting the control condition. β2, represents the effect of individual- level 
participant characteristics covariates (Zij) on the outcome [i.e., gender, Palestinian 
proportion in the class, class size, self- reported Hebrew proficiency (for Palestinian 
students), and course content (whether the content involved intergroup relations)] 
unaffected by treatment. gi denotes random effects. For the model predicting 
students' grades in study 2, with grades aggregated at the department level, 
the analysis was simplified to a single level without departmental clustering.

Model 2—Participation behavioral outcomes. The MLM incorporated clus-
ters with an intercept random effect (Yij = β0 + β1Tij +β2Zij + β3Xij + gi + µij). 
Similar to the previous model, Tij represents the experimental manipulation, with 
an additional variable Xij indicating the time interaction (Xij = 1 for the average 
of four lessons postintervention and Xij = 0 for one lesson preintervention).

Model 3—Sense of belonging outcomes. In this multilevel model, clusters 
were considered with an intercept random effect (Yij = β0 + β1Tij +β2Zij +β3Wij 
+gi + µij). This model is the same as model 1 with one modification: Wij accounts 
for survey attrition by assigning different weights to participants based on their 
likelihood of attrition (Following Gerber & Green, 2012).

Covariates. Study 1 covariates include gender, the proportion of Palestinian 
students in the class, class size, self- reported Hebrew proficiency (for Palestinian 
students), and course content (whether the content involved intergroup relations). 
For behavioral measures, we also controlled for coder. Study 2 covariates include 
gender, Palestinian proportion in the department, and department size. A signif-
icance level of 0.05 was used for all tests, and tests were two tailed.

We conducted robustness checks by comparing these results to a similar 
model using LM robust that clusters the SE either at the level of the class (study 
1) or the department (study 2) (for the full analysis, please see our SI Appendix 
section). Results are unchanged in both models. In addition, for the behavioral 
outcomes in study 1 (attendance and camera usage), we conducted a logistic 
regression using the glmer function to account for zero inflation.
Descriptive statistics. Study 1: Based on survey responses, our sample included 
409 participants (138 men, 269 women, and 2 others), of which 200 were under-
graduate students, and 199 were master students. In terms of religion, 54 were 
Muslim, 9 were Christians, 329 were Jewish, and 4 responded “other”. We collected 
political ideology data only for the Jewish students, as the right–left continuum 
does not apply for the Palestinian population, especially given that some of our 
Palestinian students are not citizens of Israel. Our sample included 171 Jewish 
students who reported they were left leaning, 66 Jewish students who reported they 
were center leaning, and 44 Jewish students who reported they were right leaning.

Study 2: Based on the first survey responses, our sample included 4,570 
participants (1,649 men, 2,906 women, and 15 others), of which 2,998 were 
undergraduate students, 1,169 were master students, and 398 were graduate 
students. In terms of religion, 363 were Muslim, 67 were Christians, 3,877 were 

Jewish, and 262 responded other. Our Jewish sample included 1,441 students 
who reported they were left leaning, 841 students who reported they were center 
leaning, and 1,405 students who reported they were right leaning. We did not 
measure political ideology among the Palestinian students.

Based on the second survey responses, our sample included 2,436 partici-
pants (882 men, 1,550 women, and 4 others), of which 1,628 were undergrad-
uate students, 585 were master students, and 223 were graduate students. In 
terms of religion, 267 were Muslim, 40 were Christians, 1,987 were Jewish, and 
132 responded other. Our Jewish sample included 773 students who reported 
they were left leaning, 441 students who reported they were center leaning, and 
724 students who reported they were right leaning. We did not measure political 
ideology among the Palestinian students.
Deviations from Preregistration. The preregistration for study 1 was completed 
on July 2nd, 2020§, while study 2’s preregistration was finalized on April 5th, 
2021¶. Notably, we deviated from the preregistered statistical approach which 
specified the use of Linear Regression with robust SE (lm_robust) and treated the 
experimental condition as an individual- level variable. Instead, we used MLM. 
This shift was prompted by the evident intraclass correlation observed in our 
data and the nature of our research question and hypotheses. The substantial 
variance at the cluster level (e.g., classes in study 1, departments in study 2) made 
MLM more appropriate (63). The adoption of MLM allows us to better capture 
and account for the hierarchical structure of our data, ensuring a more robust 
analysis that aligns with the nuances of our study design. Furthermore, for the 
belonging measures in both studies, we used IPW (54) to adjust for self- selection 
into the survey (note that in study 2, we preregistered the use of IPW). However, 
in SI Appendix, we conduct the preregistered linear regression with robust SE 
analyses and show that the pattern of finding is the same (see pages 13–19).

Another deviation from preregistration was with regard to our statistical model. Our 
analysis focused on planned comparisons within each ethnic group (Palestinian and 
Jewish) to assess the intervention’s effect. This is a deviation from our preregistration 
that specified a condition × ethnicity interaction model. We decided to deviate from 
our preregistered model and analyze the data separately for Palestinian and Jewish 
students for two reasons. First, when analyzing the data, we realized that there were 
distinct baseline differences between the Palestinian and Jewish samples with regard 
to both sociodemographic characteristics, as well as characteristics directly related 
to the outcome variables. For example, Palestinian students tend to be significantly 
younger, poorer, and more religious. In addition, we found differences in GPA scores 
between Palestinian and Jewish students in the year previous to the intervention. 
Analyzing combined data could mask these differences and hinder understanding of 
the intervention’s effect on each group. Second, survey attrition rates in each classroom 
(study 1)/department (study 2) were different for Jewish and Palestinian students. 
This necessitated weighting the data to account for varying participation likelihoods 
within each cluster for each ethnic group. Since weights differed by ethnicity and 
by cluster (classrooms/departments), combining the groups would have produced 
biased results. Separate analyses with group- specific weights allowed for a more 
accurate assessment of the intervention’s impact on each ethnic group. This aligns 
with Rosenthal and Rosnow's (1995; 2009) (64, 65) advocacy for planned contrasts, 
especially in cases where group variances differ. Planned contrasts allow for targeted 
analyses of specific hypotheses, potentially enhancing statistical power and yield-
ing more interpretable results for each population. However, we also conducted the 
preregistered interaction model and obtained similar results (for a full report of the 
findings see SI Appendix, pp. 27–31).

Results suggest that while the overall pattern of results remained consistent, 
one notable deviation surfaced in study 2 concerning the final grade outcome. 
Specifically, we identified a main effect for ethnicity, revealing that Jewish stu-
dents attained higher grades than their Palestinian counterparts. However, no 
main effect for the intervention condition or the interaction term emerged. We 
attribute this inconsistency to the limited sample size (54 of departmental aver-
age grades for both Palestinian and Jewish students), potentially impeding the 
detection of an interactive effect. Additionally, although the time × condition 
× ethnicity interaction predicting students’ camera usage was not statistically 
significant, for Palestinian students, the simple slope of condition from pre-  to 
postintervention and the simple slope of time (postintervention) between the 
control and experimental conditions were marginally significant.

§https://osf.io/c3qxv/?view_only=12c3fa0a947d441fa6ceb6c0c0183395 (61).
¶https://osf.io/vsqax/?view_only=742c5c5fa0fa44c897e67f9cd3b3be2a (62).D
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Concerning our preregistered measures, certain measures (perception of 
norms, prescriptive norms, descriptive norms, and feeling thermometer) were 
excluded from the analysis as they were unrelated to the core theme of the 
paper, addressing issues such as intergroup relations and prejudice. These 
excluded measures will be reported in a separate manuscript.

Data, Materials, and Software Availability. Preregistration, data, and rep-
lication codes are available in the OSF repository. Study 1: https://osf.io/c3qx-
v/?view_only=12c3fa0a947d441fa6ceb6c0c0183395 (61); Study 2: https://osf.
io/vsqax/?view_only=742c5c5fa0fa44c897e67f9cd3b3be2a (62).
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