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Abstract

Belonging to a university shapes wellbeing and academic outcomes for first-year students,
yet this belongingness is harder to achieve for those from lower socio-economic back-
grounds. This study delved into the flexible construct of status—the individual’s perceived
position within the university’s social hierarchy and the strategy they adopt to achieve that
position—and its impact on their belongingness. The objective was to identify key psycho-
logical contributors that could impact first-year Psychology students expected social status
and thereby their belongingness. A cross-sectional study tested first year Psychology stu-
dents entering university in 2021 and 2022.The first-year students completed a battery of
questionnaires to ascertain their status, belongingness to the university, mental state, and
personalities. Structural equation modelling (SEM) was employed to evaluate a social eco-
logical model focusing on belongingness. This analysis investigated the mediating role of
peer status (popularity among peers) in the relationship between mental state and belong-
ingness, and the moderating influence of personality traits on the connections between
mental state and peer status. Both the mediation and moderation effects were statistically
significant after adjusting for gender and ethnicity. The findings offer insights into how uni-
versity administrations can effectively support students, particularly those from lower socio-
economic backgrounds, in enhancing their social status among peers and fostering a stron-
ger belongingness, thereby promoting their overall mental wellbeing and success in their
academic pursuits.

Introduction

Entering university can be daunting. First-year undergraduate students are challenged aca-
demically and emotionally: Consequently, most students who drop out of university do so
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during or immediately after their first year [1, 2]. The transitional experience during the first
year is also often accompanied with existential (e.g., control over life), friendship (e.g., time
spent with friends), and romantic (e.g., time spent with a romantic partner) loss, as indicated
by exploratory factor analysis [3].

Belongingness to the university can be a protective factor during this turbulent period [4].
In the present study, belongingness or belongingness refers to the extent to which a student
feels “part of the campus community” or a “member of the campus community”, and also
gives them a “belongingness to the campus community” [5]. A belongingness is one of the
most frequently cited factors that contributes to first-year students’ academic success and emo-
tional wellbeing [6, 7].

Establishing a belongingness in a university setting is disproportionately challenging for
students from lower socioeconomic backgrounds, a difficulty rooted in fixed and systemic
socio-economic hierarchies [8, 9]. The university landscape, steeped in middle-class norms,
often inadvertently perpetuates a sense of exclusion for those from less affluent backgrounds,
creating an environment where their higher socioeconomic counterparts are predisposed to
thrive [10, 11]. Within this context, perceived status—defined in this study as an individual’s
self-assessed position and the strategic behaviour they engage in within the university’s social
hierarchy—emerges as a mutable and influential construct. Unlike the more static determinant
of socioeconomic background, expected social status is a lever for enhancing belongingness
[12]. Ostrove and Long [13] underscored this distinction by demonstrating the impactful role
of expected social status as a predictor of belonging, thus directing attention to its potential as
a target for intervention. By focusing on malleable aspects of the student experience, such as
expected social status, this research seeks to uncover contributory factors and practical inter-
ventions that can foster a heightened belongingness for first-year students, irrespective of their
unchangeable socioeconomic origins. In the context of this study, ‘expected social status’ will
hereafter be referred to as simply ‘status’.

Despite status being a primary predictor for student belongingness, few university belong-
ingness interventions have been targeted on enhancing student status. Psychological compe-
tency, such as mental state like temporal stress and wellness, or personality traits like
extraversion and openness could serve as powerful targets for new undergraduates, allowing
them to establish popularity and higher social status in campus environment [14-16]. Inter-
ventions that targeted mental state, such as an online forum could enhance individuals’ per-
ceived status and belongingness to the user community, but to date these mainly address
cancer care and adolescent wellbeing areas [17, 18]. On the other hand, plastic personalities
underlie an individual’s tendency to actively engage with novelty, change, and exploration
both in the social realm (extraversion) and in the realm of ideas and experiences (openness)
[16]. This tendency strengthens the effect of mental state, allowing individuals to achieve
higher status faster, and maintain the status for longer [15, 19]. The recent rise of social emo-
tional competency has drawn attention to childhood and adolescent psychological targets for
predicting adulthood success, however no study to date has investigated university students’
psychological targets and how they enable a smooth transitioning from home to university.

The purpose of this research, therefore, was to 1. construct a model for predicting the status
and belongingness of first-year undergraduate students enrolled in a UK university and 2. test
the association of psychological targets, such as mental state and personality traits, on promot-
ing expected social status, thus leading to higher belongingness. Whilst most previous work
has treated status and belongingness as mediators to academic achievement [20], motivational
outcome, and social-emotional wellbeing [21], little work has focused on understanding the
and psychological conditions and traits that might predispose first-year students to higher
peer status and belongingness.
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Theoretical framework and models

Existing theoretical models have identified several key factors that influence a student’s
belongingness at university [20, 22-25]. For instance, Slaten et al. [20] highlighted the signifi-
cance of being involved in meaningful group activities, the drive to form relationships, the
development of strong friendships, and the impact of a diverse and inclusive university envi-
ronment. Research also points to the importance of students’ backgrounds, such as belonging
to a minority group or coming from families without a history of university attendance [23,
25]. However, most of these models view belongingness from a limited perspective, not fully
considering it within a complex social ecology that includes individual, social, and environ-
mental factors [26-28]. Importantly, while studies have consistently shown that peer status is a
core predictor of belongingness, few have explored how status functions within an ecological
framework. Specifically, there is limited understanding of how status might mediate the effects
of other factors on belongingness [29-31].

A trait-state theory suggests that human perceptions of their living environments are
shaped by the interplay between transient (state) conditions and enduring (trait) characteris-
tics [32]. For instance, under threatening circumstances, trait neuroticism manifests through
various levels of state anxiety, illustrating the interplay between genetic predispositions and
environmental stressors [29]. Certain traits are particularly pertinent when encountering new
environments, such as entering university for the first time. According to the Unifying Theory
of Personality, extraversion and openness are plasticity traits that links to the dopamine sys-
tem, enhancing motivation and reward-seeking behaviour. These traits are crucial for rapid
adaptation to new environments by promoting exploration, creativity, and engagement with
novel stimuli. Possessing plasticity traits may also help mitigate the relationship between men-
tal state and status among peers, suggesting that individuals with these traits might experience
less impact on their popularity among peers despite temporal mental health challenges. Con-
versely, stability traits like neuroticism, conscientiousness, and agreeableness, associated with
serotonin function, promote long-term consistency and resilience [33]. These traits tend to be
crucial for sustaining long-term social stability but less influential in achieving initial peer sta-
tus [34].

Our study categorizes the influences on students’ belongingness and peer status into two
main types of individual-level factors, mental state, and plasticity traits. Mental state factors,
encompassing temporal mental wellbeing and stress, are dynamic and heavily influenced by
the environment [35-38]. There is a wealth of literature suggesting a sizable impact of mental
state on adolescent’s engagement with school. For instance, frequent positive emotions corre-
late with adaptive coping strategies and higher school engagement. In contrast, prolonged
stress is linked to reduced school participation and a diminished sense of belongingness [36,
39, 40]. Meanwhile, university freshmen with more malleable personality traits, or plasticity
traits, are more likely to initiate events, quickly form new peer connections, and view the tran-
sition to university life as less threatening [41-44]. This underscores the importance of plastic-
ity in fostering initial community belongingness.

Hypotheses

Based on prior research [45], the conceptual model used in this study assumes that status and
belongingness are related to mental state and personality factors (Fig 1). In this study, a battery
of self-report questionnaires measuring personality, mental state and dependent variables
were distributed to first-year students in a UK university cross-sectionally.

Three hypotheses were formulated:
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Fig 1. Hypothesized model of status and belongingness of first-year undergraduate students. Dotted-line square
represent latent variables.

https://doi.org/10.1371/journal.pmen.0000019.9001

Hypothesis 1: Mental state should be significantly and positively associated with belongingness.

Hypothesis 2: Peer status should mediate the relationship between mental state and
belongingness.

Hypothesis 3: Plasticity traits should moderate the relationship between mental state and
belongingness.

Methods
Participants

The recruitment period for this study spanned from October 23, 2021, to January 7, 2022. A
cohort of 180 first-year BSc Psychology students from University College London (UCL) was
randomly sampled and recruited via an online pool system associated with the Department of
Psychology and Language Sciences. Participation in this study was part of an educational
incentive where participants received one course credit for each of the three test sessions they
completed. The number of participants and the demographics for those who completed each
test session are detailed in S1 Table.

Ethics statement

This research was conducted in full compliance with the ethical standards of UCL and was
approved by the Department of Psychology and Language Sciences Ethics Committee at UCL.

Ethical oversight

« Institutional Review Board/Ethics Committee: Department of Psychology and Language Sci-
ences Ethics Committee, UCL.

o Approval Number: Z6364106, dated 2019-10-75, valid until 20/11/2024.
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Table 1. Test variables with parameters, questionnaires, and descriptions in three test sessions.

Variables Parameter Questionnaires Description
Dependent Belongingness Belongingness Scale [47] A 30-item, 8-point Likert scale consisted of five subscales on membership, acceptance,
variable Peer status MacArthur Scale of Subjective | affect, desire to fade, and trust.
Mediator « Subjective Social | Social Status-Youth version A 10-rung ladder, with the top rung representing students who are most respected in
Status [48] school and the bottom rung representing students who receive the least respect.

« Dominance and Dominance-Prestige Scales [44] | Participants indicate their perceived position on the ladder.

Prestige A 17-item, 7-point Likert scale. Eight of the items test for dominance and the rest for
prestige.
Independent Mental state Warwick-Edinburgh mental A 14-item, 5-point Likert scale asks participants to rate statements that best describe their
variable » Mental wellbeing | wellbeing scale [49] feelings and thoughts over the last two weeks.
« Stress Perceived Stress Scale [50] A 10-item, 5-point Likert scale to tap the degree participants found their lives
unpredictable, uncontrollable, and overloaded over the last month.
Moderator Personality Big Five Personality [51] A 50-item, 5-point scale with ten items for each trait: extraversion, neuroticism,

https://doi.org/10.1371/journal.pmen.0000019.t001

agreeableness, conscientiousness, and openness to experience.

Consent procedures. For adult participants: Formal consent was obtained prior to partic-
ipation in this study. Participants provided written consent, acknowledging their understand-
ing of the research purpose, procedures, and their rights as participants.

For child participants: In alignment with ethical guidelines for research involving minors,
written informed consent was obtained from the parents or legal guardians of all child partici-
pants under the age of 18. This consent process ensured that guardians were fully informed
about the study’s nature, purpose, potential risks, and benefits, and the rights of their children
as participants.

This study involved an investigation into the impact of a diversity intervention forum
aimed at moderating status and belongingness among first-year undergraduate students at
UCL. The consent process emphasized voluntary participation, confidentiality, and the right
to withdraw at any time without penalty.

Apparatus and stimuli

The questionnaire. The questionnaires summarized in Table 1 were distributed via
Gorilla.sc [46]. Six scales (column three) were employed to measure dependent variable, inde-
pendent variable, mediator, and moderators. Demographic information was collected.

Dependent variable. Belongingness. Belongingness was assessed with the adapted Math
Belongingness Scale [47]. The adapted scale is an 8-item, 8-point Likert scale. The researchers
changed the “math” into “UCL” for some items to fit the purpose of the current experiment.
Some example items are “When I am in UCL, I feel a connection with the community” and
“When I am in UCL, I feel respected”. This measure assesses students’ feeling of membership
and acceptance by their university community.

Independent variable. Mental wellbeing. Mental wellbeing was tested using the War-
wick-Edinburgh mental wellbeing scale (WEMWBS; [49]). The scale is a 14-item scale
assessing the positive aspect of mental state, such as participant wellbeing and psychological
functioning [52]. In this scale, participants need to rate their experience over the last two
weeks on a five-point Likert scale ranging from 1 (‘None of the time’) to 5 (All the time)
against the description for each item. An example item is “I've been feeling optimistic about
the future”. This scale has good internal consistency, test-retest reliability, and construct
and criterion validity [52].

Stress. Stress was examined using the Perceived Stress Scale (Cronbach’s a0 > .70, [50]). The
scale contains ten items that measure students’ stress levels in the past month. Participants
responded to the items on a five-point Likert scale ranging from 1 (‘Never’) to 5 (‘Very often).
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A sample item is “How often have you been upset because of something that happened
unexpectedly?”

Mediator. Peer status. Three facets were considered to determine peer status: Subjective
social status (SSS), dominance, and prestige. Students’ SSS was assessed using the youth ver-
sion of the MacArthur Scale of SSS [53]. The scale has a single item that asks participants to
rank themselves on a 10-point ladder, of which the top (10™) rung represent students who
were most respected in school and the bottom (1%) rung represents those who received the
fewest respects. Students ranked themselves relative to other people in their university. SSS
captures the degree of social stratification among young adults and reflects their popularity
and global self-esteem [53]. Meta-analysis has revealed that high SSS is associated with better
mental state [48].

Dominance is the use of force and intimidation to induce fear, and prestige is the sharing of
expertise or know-how to gain respect [54]. Both dominance and prestige are pathways to
attaining social status [55]. Individuals scoring high in either of these pathways have greater
capacities for social influence over others [56]. High dominance and prestige can be consid-
ered to be predisposing factors to high SSS.

Dominance and prestige were assessed using the Dominance-Prestige Scale [44]. This is a
17-item, 7-point Likert scale testing dominance (8 items) and prestige (9 items). Internal con-
sistency os were .88 and .85 for peer-rated dominance and prestige, respectively, and inter-
rater os were .78 and .84, respectively. These high levels of inter-rater agreement suggest that
individuals were able to reach a consensus regarding their peers’ dominance and prestige.

Items for dominance include sentences such as “I enjoy having control over others”,
whereas items for prestige include sentences as “Members of my peer group respect and
admire me”.

Moderator. Personality. The Big 5 Personality Test [51] was used to provide personality
measures. The test contains 50 items, 10 items for each of the five personality traits: extraver-
sion (o > 0.8), agreeableness (o > 0.8), neuroticism (o > 0.7), conscientiousness (o > 0.9),
and openness (0. > 0.7) where os are those reported by Alansari [57]. Participants rated them-
selves as they generally are now, not as they would wish to be in the future. A 5-point Likert
scale ranging from 1 (‘Very inaccurate’) to 5 (‘Very accurate’) was used. An example item is “I
get stressed out easily”.

Procedure

This study is part of a broader, repeated cross-sectional investigation into the psychological
and social transitions experienced by first-year undergraduate students. During the data col-
lection period, students were invited to participate in a diversity intervention project. This
project was not a randomized controlled trial; instead, participation was voluntary to avoid the
potential negative effects of compulsory engagement, which might inadvertently reinforce
prejudice, the very issue we aimed to mitigate. The intervention was implemented through a
departmental diversity forum, allowing students to anonymously post and comment on diver-
sity-related topics.

No significant differences related to the intervention were found in initial multilevel analy-
ses aimed at evaluating the impact of engagement with the diversity intervention between pre-
and post-tests. Therefore, the variable representing intervention engagement was included in
the initial analyses for this study but was later excluded from the final models due to its lack of
significant effects.

The study’s design included three data collection points: at the start of the first semester in
October, four weeks into the semester in November, and at the beginning of the second
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semester in January. To ensure each participant’s data was represented only once in the Struc-
tural Equation Modelling (SEM) analysis, we calculated the average scores for each participant
across the measured variables. This approach is typically used in data preparation for analysis,
particularly in studies involving repeated measures, to simplify the dataset to a per-participant
basis for more straightforward statistical analysis, thus maintaining the assumption of data
independence. Bakdash and Marusich highlighted that averaging repeated measures can
resolve issues of non-independence and ensure data suitability for statistical models that
assume independent observations [58]. In the context of executive functioning research, sev-
eral studies have underscored the importance of this approach when incorporating cognitive
measures in SEM analyses [59, 60]. This broad application across diverse research domains
underscores the method’s versatility and reliability in handling complex datasets.

After participating in all three sessions, participants were debriefed about the study’s
objectives.

Design

According to the theoretical model (Fig 1), the dependent variable was belongingness. peer sta-
tus was the mediator. The mental state factors were mental wellbeing and stress. The personal-
ity factors were two dimension of the Big-Five personality scale that have been deemed
plasticity traits [16], extraversion and openness (to experience).

In a study with six variables, there is an increased likelihood that both direct and indirect
effects influence results, as well as the possibility of unobserved or latent variables influencing
the relationships. For this reason, we employed a path analysis, followed by a model using
structural equation modelling (SEM) to examine the complex interaction between factors.
This two-step approach is an established method and has been employed in other studies. For
instance, there is a social science study that used SEM to verify the potential path models
between perceived racial discrimination and self-rated stress [61]. In another longitudinal
study on paranoia by Fowler et al. [62], SEM was initially used to identify paranoia-related
latent factors, which were then incorporated into a path analysis to find the most suitable pre-
diction model for paranoia. These examples further validate the chosen combined approach.

Path analysis is a statistical technique that examines direct and indirect relationships
among variables [63]. Therefore, we first employed path analysis using Full Information Maxi-
mum Likelihood (FIML) estimation in LISREL student version 8.8 [64] to provide a founda-
tion for understanding the direct and indirect effects of mental state and personality on status
and belongingness. In this method, missing values are not replaced or imputed, but the miss-
ing data is handled within the analysis model. Path analysis enabled us to create a preliminary
model that mapped the relationships among variables and to hypothesize the pathways
through which they influence one another. Factor whose paths to status and belongingness
were insignificant (p > .05) were removed. After a path model was constructed, it was then
tested against the specific relationships illustrated in Fig 1.

Once the path model was established, SEM using FIML estimation in LISREL student ver-
sion 8.8 was conducted to test the mediation and moderation effect. SEM is particularly useful
in this context because it allows for the simultaneous analysis of multiple relationships, latent
variables, and measurement errors [65]. It also provides model fit indices, which help to assess
how well the proposed model explains the data.

While a single equation linear regression model can be used to explore relationships
between variables, the former does not offer the same level of flexibility and comprehensive-
ness as path analysis and SEM, as the latter involves a system of simultaneous regression equa-
tions, allowing for more complex relationships, such as mediation and latent factors [65].

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000019  July 31, 2024 7/18


https://doi.org/10.1371/journal.pmen.0000019

PLOS MENTAL HEALTH

Status and belongingness

Results
Descriptive statistics

A total of 209 first-year undergraduates were surveyed. Data collection complied with general
data protection regulation (GDPR) guidelines [66]. All data were collected solely by the first
author (one person) and were not shared with any other parties. Group means were calculated
based on this cross-sectional sample. Descriptive statistics are summarized in Table 2.

Confirmatory factor analysis of latent variables

The initial phase of our analysis involved performing a confirmatory factor analysis (CFA)
using AMOS 28 to evaluate the structure of the latent variables depicted in Fig 1. We incorpo-
rated six observed variables into the model to estimate three underlying constructs: mental
state (mental wellbeing and stress), social status (subjective social status, dominance, and pres-
tige), and plasticity (extraversion). The model was specified to allow these latent constructs to
intercorrelate while preventing any correlations among the unique error terms of the observed
variables. The CFA results supported our hypothesized structure, with all observed variables
demonstrating significant and meaningful loadings on their corresponding latent factors. The
factor loadings varied from moderate to high (A = 0.25 to 0.97), with an average magnitude of
0.60, suggesting that the indicators reliably represented their respective constructs. The inter-
correlations among the latent variables were found to be low to moderate, with values ranging
fromr =0.64 (p < .001) to r = 0.83 (p < 0.001), indicating distinct yet related constructs.
These significant correlations reinforce the interconnectedness of mental state, plasticity, and
peer status. Detailed factor loadings are presented in Table 3.

Despite a statistically significant Chi-square value, %2 (11) = 28.55, p = 0.003, the ratio of
Chi-square to degrees of freedom, }2/df = 2.60, fell within an acceptable range [67, 68]. Fur-
ther, other fit indices confirmed the adequacy of the model: Bentler-Bonett’s normed fit
index (NFI) stood at .93, the comparative fit index (CFI) reached .96, and the Akaike Infor-
mation Criterion (AIC) was 76.55. Collectively, these measures lead us to conclude that the
hypothesized latent variable structure was reliably replicated and validated through the
CFA process.

Table 2. Descriptive statistics of variables.

Variable M SD
Dependent variable

Belongingness 34.48 5.31
Mediator

Peer status: subjective social status 6.11 1.43

Peer status: dominance 2.94 0.84

Peer status: prestige 4.85 0.77
Independent variable

Mental state: Mental wellbeing 46.48 8.02

Mental state: Stress 30.55 5.79
Moderator

Plasticity traits: extraversion 28.80 7.22

Plasticity traits: openness 35.20 5.64
Note. N = 209.

https://doi.org/10.1371/journal.pmen.0000019.t002
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Table 3. Parameter estimates of observed variables (right) to latent variables (left).

Factor loading Estimate (Standardized) p-value
Mental state <- Mental wellbeing 0.97 p <.001
Mental state <- Stress (reversed) 0.64 p <.001
Peer status <- Subjective social status 0.67 p <.001
Peer status <- Dominance 0.25 p <.001
Peer status <- Prestige 0.88 p <.001
Plasticity traits <- Extraversion 0.40 p <.001
Plasticity traits <- Openness 0.41 p <.001

https://doi.org/10.1371/journal.pmen.0000019.t003

The mediating role of peer status

In our study, we utilized Structural Equation Modelling (SEM) to explore the role of peer sta-
tus (comprising subjective social status, dominance, and prestige) as a mediator in the relation-
ship between Mental state (comprised of mental wellbeing and stress) and Belongingness. This
cross-sectional analysis was conducted using IBM SPSS Amos software v.28.

The primary objective was to evaluate the direct influence of Mental state on Belongingness.
Subsequently, we expanded our model to include peer status as a mediator to determine its
potential to mediate the effect of Mental state on Belongingness.

To accurately estimate the mediation effect, we employed bootstrapping with 5000 samples.
This method is recommended for its effectiveness in generating 95% bias-corrected confidence
intervals (CIs) for indirect effects. According to Hayes [69], mediation is considered statisti-
cally significant if the 95% CI for the indirect effect does not encompass zero.

In our SEM analysis, we controlled for potential covariates and allowed for correlations
among the predictor, mediator, and outcome variables to ensure a comprehensive evaluation
of their interrelationships. The model’s goodness of fit was assessed using several indicators: a
Chi-square test, the Goodness of Fit Index (GFI) with a value above 0.90 indicating good fit,
the Comparative Fit Index (CFI) where values greater than 0.95 suggest excellent fit, and the
Root Mean Square Error of Approximation (RMSEA), with values below 0.06 to 0.08 denoting
acceptable to good fit. These criteria align with recommendations by Schreiber et al. [70] for
evaluating SEM model fit.

The first SEM model tested the mediator role of status. The results showed that higher men-
tal state predicts higher peer status (B = 0.66, p < .001). Higher peer status was associated
with higher belongingness (B = 0.55, p < .001). Therefore, the analysis supported the hypothe-
sis, assuming that peer status is a significant mediator between mental state and belongingness.
The indirect effects of mental state through peer status on belongingness (B = 0.23, p < .001,
95% CI [0.16; 0.34]) was significant. Thus, peer status fully mediated the hypothesized relation-
ships. The observed variable estimates were also significant (see Fig 2). The Chi-square statistic
was acceptable given the large sample: %°(13) = 27.38, p = .01. Indicators of the fit for the
model indicated an excellent fit: Goodness of Fit Index (GFI) = .98, comparative fit index
(CFI) =.99, root mean squared error of approximation (RMSEA) = .07.

The moderation role of plasticity traits

The next model (Fig 3) was employed to examine the moderating role of plasticity traits (extra-
version and openness) on the relationship between mental state and peer status. To address
potential issues of multicollinearity and facilitate the interpretation of the interaction term,
both mental state and plasticity were standardized to obtain their respective z-scores. The
interaction term was then created following the procedure introduced in Cortina et al. [71] by
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Fig 2. Results of the mediation model (standardized effects). **p < 0.01. ***p < 0.001.
https://doi.org/10.1371/journal.pmen.0000019.9002

multiplying these z-scores, thus representing the combined effect of mental state and plasticity
traits on social status in a standardized metric. The standardization process prior to the crea-
tion of the interaction term effectively reduces multicollinearity, ensuring more reliable esti-
mates of the regression coefficients. Plasticity alone significantly predicted peer status (f =

.38, p <.001, 95% CI [0.16; 0.34]). Furthermore, the interaction between the z-scores of mental
state and plasticity on peer status was significant (B = -.12, p =.03, 95% CI [-0.22; -0.01]).
While the hypothesis expected that higher plasticity would amplify the positive effect of mental
state on peer status, the findings suggest the opposite. The model demonstrated an adequate fit
to the data: Chi-square ¥2(21) = 58.68, p < .001, with Goodness of Fit Index (GFI) = .95, Com-
parative Fit Index (CFI) = .94, and Root Mean Squared Error of Approximation (RMSEA) =
.09. These indices collectively suggest a satisfactory fit of the model.

Discussion

This study used a social ecological model to examine the predictive ability of mental state on
the belongingness of first-year undergraduate students. We also examined the mediating role

Plastic
personality

-.12%/.05
S8***/ 55

54%%%/01

21%/.05

Mental
state

2

Belongingness

Fig 3. Results of the moderation model (standardized effects). *p < .05. **p < .01. ***p < .001.
https://doi.org/10.1371/journal.pmen.0000019.9003
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of peer status on mental state and belongingness, and the moderating effect of personality
traits on mental state and peer status. The findings provided strong evidence for the positive
effect of mental state on undergraduate belongingness, how students’ subjective popularity
(peer status) could mediate the effective of mental state, and how plastic traits like extraversion
and openness to experience could strengthen the impact of mental state of social status.

The first hypothesis stated that mental state should be positively associated with university
belonging. The final SEM model (Fig 1) showed that mental state explained 21% of the vari-
ability in belongingness. This supported the idea that the influence of personal attributes on
the belongingness in educational settings is significant. Moreover, the findings indicated that
such impact is not confined to secondary education but also persists in university environ-
ments [36, 39, 72, 73]. These results underscore the importance of mental health initiatives in
universities, which could include the early screening of mental health difficulties for first year
undergraduates by the school’s wellbeing team. Research demonstrated that for youths from
lower socio-economic backgrounds, social support can serve as a crucial protective factor for
them, potentially mitigating the effects of depressive symptoms [17, 74]. Therefore, university
intervention strategy could include peer and staff support, possibly in the form of online peer-
support forum, mental health counselling, or wellbeing workshops.

For the second hypothesis, we discovered that higher mental state leads to higher status
among peers, which subsequently enhance first-year students’ belongingness. In agreement
with a social ecological model, this finding highlighted the interaction of individual level and
micro-level factors on university belongingness. Previous meta-analysis on secondary school
belongingness suggested that peer relationship had a smaller contribution to belongingness
than parent and staff support, this the current findings may suggest a different dynamic in uni-
versity setting [75]. This finding might not be so surprising as young adults move out from
parental home to attend higher education. This transition often leads them to rely more on
their peers as figures of attachment [76]. A growing literature highlights the crucial role of peer
relationship in university transition, where the most significant determinant of university
belongingness is identified as high quality of peer attachment [76-79]. Undergraduates who
established strong connection among peers, more university friends, and higher friendship
quality reported higher attachment to university life as well as to the university. On the other
hand, positive individual traits, such as mental state could facilitate the establishment of peer
relationships, as students with a stable and secure identity are more approachable and trust-
worthy, and they also have the capacity to maintain a long-term friendship [44]. Consequently,
universities could foster the development of peer relationships among students through insti-
tution-endorsed initiatives such as mentorship programs and orientation events at the begin-
ning of the academic term. University administrators may motivate faculty and staff to
facilitate environments conducive to social interaction, ensuring they are accessible for both
personal and academic advice. Additionally, directing students to appropriate peer support
groups or counselling services should be advocated when they encounter challenges that
necessitate specialized assistance.

Finally, the moderating effect of plasticity traits proposed in the third hypothesis was par-
tially supported. Plasticity independently predicts higher peer status. However, contrary to the
Hypothesis 3, higher plasticity reduces the positive impact of mental state on peer status. With
respect to the recent recognition of student personality of their overall wellbeing [21, 80], the
predictability of plasticity to peer status may verify the behavioural markers of plastic traits:
leadership, skilfulness, and expressiveness in social situations [81]. Extraversion, for instance,
predicts university satisfaction at senior years and positive social experiences throughout
undergraduate, with more extraverted students were more satisfied with college and had more
positive social experiences [41]. Nonetheless, the extent to which plasticity interacts with a
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positive mental state to achieve status is unclear. The Unifying Theory of Personality can sup-
port the negative moderation effect of plasticity. The theory states that plasticity traits primar-
ily manifest as a sensitivity to rewards, encompassing not just social rewards but also non-
social stimuli like physical activity and positive emotions [16, 33, 82, 83]. Extraversion for
instance, often considered a social trait, indeed enhances sensitivity to social rewards such as
status and affiliation [33]. However, its broader spectrum includes a general propensity
towards reward-seeking behaviours, explaining why individuals high in extraversion (sensitiv-
ity to specific rewards) and openness (sensitivity to the reward value of information) may pur-
sue a variety of experiences-including those related to food, warmth, sex, and affiliation-that
do not directly contribute to social status. A longitudinal study tracking high school students’
transition to higher or vocational education revealed that although plasticity traits predict
more positive social experiences and interpersonal relationships, individuals who are more
extraverted and open were also more reluctant to psychotherapy and more likely to engage in
activities such as sleeping, eating, sex, and finances [79]. Thus, a better mental state might not
always lead individuals with higher plasticity traits to seek social status. Instead, positive men-
tal state might serve as motivational energizer that allow individuals to seek a wider array of
rewards, both beneficial and potentially risky. This underscores the complex role that plasticity
traits play in personality development and their influence on social dynamics. Certain traits,
such as kindness, may exert a greater influence or may be more amenable to intervention than
others [84, 85]. There is a need for additional research to identify which traits are crucial and
the most effective methods for developing them. Future research should focus on exploring
how plasticity traits interact with levels of mental states across different contexts, such as aca-
demic environments, extracurricular activities, and personal relationships. It would be benefi-
cial to conduct more longitudinal studies to examine the changes and impacts of plasticity
traits over the entire university period. Additionally, investigating the efficacy of targeted inter-
ventions that aim to enhance or moderate specific aspects of plasticity traits could provide
valuable insights. Such interventions could focus on promoting young adults’ adaptive expres-
sions of traits like extraversion and openness while mitigating potential risky behaviours.

Some limitations might limit the validity of the results. Although this study focused indi-
vidual level predictors of university belongingness, demographic factors were not collected
and could not be included in the model. Take the individual traits, ethnicity, as an example.
British students from ethnic minority backgrounds are less likely to be admitted to prestige
universities than their comparably qualified white British peers [86] and are also less likely
to be awarded a first or upper second-class degree after entry to university [87]. Therefore, a
diminished belongingness to the university among ethnic minority students could be prede-
termined by their rejection from their preferred universities and exacerbated by unsatisfac-
tory grades at the end of their first year. These two critical time points were not examined in
this study. Hence, future research should undertake a longitudinal study of an undergradu-
ate cohort from entry to graduation to observe potential shifts in the social status and
belongingness. Additionally, qualitative studies should explore the transition experiences of
students with specific characteristics (e.g., introverted, ethnic minority) for a more nuanced
understanding.

Secondly, our study utilized a cross-sectional study adapted from a larger repeated cross-
sectional design. This was due to that we encountered challenges with participant retention, as
only one-third of participants completed all three data collection sessions. This low retention
rate may have obscured the potential effects of the intervention [80]. The primary reason for
this dropout was the study’s voluntary nature and seasonal assessment timetables. We chose
not to mandate participation to avoid the unintended consequences of enforced engagement,
which, paradoxically, could exacerbate prejudice—the exact opposite of our goals [81]. Opting
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for voluntary participation, despite the risk of lower retention, seemed preferable to
compromising the integrity of the study’s objectives.

Additionally, the online distribution of both the questionnaire and the intervention con-
tributed to our challenges with participant engagement, a known issue with online formats
that lack compelling engagement (“stickiness”) [80, 82, 83]. The anonymity and inability to
trace responses further complicated retention. Future studies might overcome these issues by
implementing strategies such as using shorter questionnaires, offering electronic cash incen-
tives, or sending reminders to non-respondents [80]. A meta-analysis suggests that minimizing
participant burden through various data collection methods could be the most effective reten-
tion strategy [84], providing a roadmap for enhancing engagement in online longitudinal stud-
ies while preserving anonymity.

Alternatively, future research could consider a true cross-sectional design. Despite the pref-
erence for longitudinal studies in examining university transition [7], cross-sectional research
could circumvent the challenges of participant variability over time. Such an approach would
eliminate the influence of time and experience on university belongingness, which tends to
increase as students advance through their university years [85]. Utilizing the conceptual
framework established in our current study, cross-sectional research could offer fresh insights
by focusing different university year groups on specific points in time, reducing the complexi-
ties associated with tracking changes over extended periods.

In conclusion, while belongingness has been repeatedly shown to be significant factors for
successful transition to university and subsequent success, the present study explored the
structural component of first-year undergraduate’s belongingness. We established a model for
the status and belongingness of first-year undergraduates by examining the direct effects of
mental state and the indirect effects of individual traits. We investigated the interaction of mul-
tiple factors and the effectiveness of diversity intervention on first-year undergraduates attend-
ing UK universities. The key takeaway from our research is the significant role that peer status
plays in mediating mental state and students’ belongingness. Traditionally, social class has
been seen as a static factor influencing student belongingness. It suggests that university stu-
dents from lower socio-economic backgrounds are typically at a disadvantage in feeling a
belongingness, except in cases where these students have had access to elite education before
attending university [88, 89]. However, our study introduces a fresh angle by focusing on peer
status—a more malleable aspect of social class. This provides a new pathway for universities to
support students from lower socio-economic backgrounds. By offering opportunities for these
students to elevate their status among peers-such as through leadership roles specifically for
marginalized students or involving them in co-designing programs—universities can enhance
their belongingness. This approach challenges the predetermined notion of a mismatch for
lower-class students, suggesting that enhancing peer status peers can help break the cycle of
disadvantage.

Author Contributions

Conceptualization: Audrey Zhang, Peter Howell.

Data curation: Audrey Zhang.

Formal analysis: Audrey Zhang, Kevin Tang.
Investigation: Audrey Zhang.

Methodology: Audrey Zhang, Kevin Tang, Peter Howell.

Project administration: Audrey Zhang, Fjorda Kazazi.

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000019  July 31, 2024 13/18


https://doi.org/10.1371/journal.pmen.0000019

PLOS MENTAL HEALTH

Status and belongingness

Resources: Peter Howell.

Software: Fjorda Kazazi.

Supervision: Kevin Tang, Peter Howell.

Validation: Audrey Zhang, Kevin Tang.

Visualization: Audrey Zhang.

Writing - original draft: Audrey Zhang.

Writing - review & editing: Audrey Zhang, Kevin Tang, Peter Howell.

References

1.

10.

11.

12

13.

14.

15.

16.

17.

Credé M, Niehorster S. Adjustment to college as measured by the student adaptation to college ques-
tionnaire: A quantitative review of its structure and relationships with correlates and consequences.
Educational Psychology Review. 2012; 24(1):133-65.

Willcoxson L, Cotter J, Joy S. Beyond the first-year experience: The impact on attrition of student expe-
riences throughout undergraduate degree studies in six diverse universities. Studies in Higher Educa-
tion. 2011; 36(3):331-52.

Miller K, Servaty-Seib HL. First-year students’ loss experiences and institutional belongingness in the
transition to college. Journal of the First-Year Experience & Students in Transition. 2016; 28(2):53—-72.

Schmitt MT, Spears R, Branscombe NR. Constructing a minority group identity out of shared rejection:
The case of international students. European Journal of Social Psychology. 2003; 33(1):1-12.

Locks AM, Hurtado S, Bowman NA, Oseguera L. Extending notions of campus climate and diversity to
students’ transition to college. The Review of Higher Education. 2008; 31(3):257-85.

Hausmann LR, Schofield JW, Woods RL. Sense of belonging as a predictor of intentions to persist
among African American and White first-year college students. Research in higher education. 2007;
48:803-39.

Zanden PJ, Denessen E, Cillessen AH, Meijer PC. Domains and predictors of first-year student suc-
cess: A systematic review. Educational Research Review. 2018; 23:57-77.

Rubin M, Wright CL. Time and money explain social class differences in students’ social integration at
university. Studies in Higher Education. 2017; 42(2):315-30.

Vaccaro A, Newman BM. Development of a sense of belonging for privileged and minoritized students:
An emergent model. Journal of College Student Development. 2016; 57(8):925—42.

Almquist Y, Modin B, Ostberg V. Childhood social status in society and school: implications for the tran-
sition to higher levels of education. British Journal of Sociology of Education. 2010; 31(1):31-45.

Rubin M, Evans O, McGuffog R. Social class differences in social integration at university: Implications
for academic outcomes and mental health. The social psychology of inequality. 2019;87-102.

Anderson C, Hildreth JAD, Howland L. Is the desire for status a fundamental human motive? A review
of the empirical literature. Psychological bulletin. 2015; 141(3):574. https://doi.org/10.1037/a0038781
PMID: 25774679

Ostrove JM, Long SM. Social class and belonging: Implications for college adjustment. The Review of
Higher Education. 2007; 30(4):363-89.

Hoge MA, Tondora J, Marrelli AF. The fundamentals of workforce competency: implications for behav-
ioral health. APMH [Internet]. 2005 May [cited 2024 Feb 21]; 32(5-6):509-31. Available from: http://link.
springer.com/10.1007/s10488-005-3263-1 PMID: 16082795

Ettner SL, Grzywacz JG. Workers’ perceptions of how jobs affect health: A social ecological perspec-
tive. Journal of Occupational Health Psychology [Internet]. 2001 [cited 2024 Feb 8]; 6(2):101-13. Avail-
able from: https://doi.apa.org/doi/10.1037/1076-8998.6.2.101 PMID: 11326723

DeYoung CG. Cybernetic Big Five Theory. Journal of Research in Personality [Internet]. 2015 Jun
[cited 2024 Jun 12]; 56:33-58. Available from: https://linkinghub.elsevier.com/retrieve/pii/
S0092656614000713

Horgan A, McCarthy G, Sweeney J. An evaluation of an online peer support forum for university stu-
dents with depressive symptoms. Archives of Psychiatric Nursing. 2013; 27(2):84—9. https://doi.org/10.
1016/j.apnu.2012.12.005 PMID: 23540518

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000019  July 31, 2024 14/18


https://doi.org/10.1037/a0038781
http://www.ncbi.nlm.nih.gov/pubmed/25774679
http://link.springer.com/10.1007/s10488-005-3263-1
http://link.springer.com/10.1007/s10488-005-3263-1
http://www.ncbi.nlm.nih.gov/pubmed/16082795
https://doi.apa.org/doi/10.1037/1076-8998.6.2.101
http://www.ncbi.nlm.nih.gov/pubmed/11326723
https://linkinghub.elsevier.com/retrieve/pii/S0092656614000713
https://linkinghub.elsevier.com/retrieve/pii/S0092656614000713
https://doi.org/10.1016/j.apnu.2012.12.005
https://doi.org/10.1016/j.apnu.2012.12.005
http://www.ncbi.nlm.nih.gov/pubmed/23540518
https://doi.org/10.1371/journal.pmen.0000019

PLOS MENTAL HEALTH

Status and belongingness

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Clarke AM, Kuosmanen T, Barry MM. A systematic review of online youth mental health promotion and
prevention interventions. Journal of youth and adolescence. 2015; 44(1):90-113. https://doi.org/10.
1007/s10964-014-0165-0 PMID: 25115460

Grosz MP, Leckelt M, Back MD. Personality predictors of social status attainment. Current Opinion in
Psychology [Internet]. 2020 Jun 1 [cited 2024 Feb 21]; 33:52—6. Available from: https://www.
sciencedirect.com/science/article/pii/S2352250X 19301022 https://doi.org/10.1016/j.copsyc.2019.07.
023 PMID: 31400659

Slaten CD, Elison ZM, Deemer ED, Hughes HA, Shemwell DA. The development and validation of the
university belonging questionnaire. The Journal of Experimental Education. 2018; 86(4):633-51.

Korpershoek H, Canrinus ET, Fokkens-Bruinsma M, Boer H. The relationships between school belong-
ing and students’ motivational, social-emotional, behavioural, and academic outcomes in secondary
education: A meta-analytic review. Research Papers in Education. 2020; 35(6):641-80.

Glass CR, Westmont CM. Comparative effects of belongingness on the academic success and cross-
cultural interactions of domestic and international students. International journal of intercultural rela-
tions. 2014; 38:106-19.

Guiffrida DA. Toward a cultural advancement of Tinto’s theory. The Review of Higher Education. 2006;
29(4):451-72.

Slaten CD, Ferguson JK, Allen KA, Brodrick DV, Waters L. School belonging: A review of the history, cur-
rent trends, and future directions. The Educational and Developmental Psychologist. 2016; 33(1):1-15.

Strayhorn TL. College students’ sense of belonging: A key to educational success for all students.
Routledge; 2018.

Long E, Zucca C, Sweeting H. School Climate, Peer Relationships, and Adolescent Mental Health: A
Social Ecological Perspective. Youth & Society [Internet]. 2021 Nov 1 [cited 2024 Feb 8]; 53(8):1400—
15. Available from: https://doi.org/10.1177/0044118X20970232 PMID: 34848899

Allen KA, Vella-Brodrick D, Waters L. Rethinking school belonging: A socio-ecological framework.
InPathways to belonging 2018 Sep 10 (pp. 191-218). Brill.

Goodenow C, Grady KE. The Relationship of School Belonging and Friends’ Values to Academic Moti-
vation Among Urban Adolescent Students. The Journal of Experimental Education [Internet]. 1993 Jul 1
[cited 2023 Nov 8]; 62(1):60—71. Available from: https://doi.org/10.1080/00220973.1993.9943831

Jury M, Aelenei C, Chen C, Darnon C, Elliot AJ. Examining the role of perceived prestige in the link
between students’ subjective socioeconomic status and sense of belonging. Group Processes & Inter-
group Relations [Internet]. 2019 Apr 1 [cited 2024 Feb 9]; 22(3):356—70. Available from: https://doi.org/
10.1177/1368430219827361

Fabiansson C. Young people’s societal belonging and perception of social status within networks. Rural
Society [Internet]. 2015 Jan 2 [cited 2024 Feb 9]; 24(1):85-105. Available from: https://doi.org/10.1080/
10371656.2014.1001476

Moynihan AB, Guinote A, Igou ER. Relational dynamics and meaning in life: Dominance predicts per-
ceived social support, belongingness, and meaning in life. Personality and Individual Differences [Inter-
net]. 2023 Sep 1 [cited 2024 Feb 9]; 211:112249. Available from: https://www.sciencedirect.com/
science/article/pii/S0191886923001721

Chaplin WF, John OP, Goldberg LR. Conceptions of states and traits: dimensional attributes with ideals
as prototypes. Journal of personality and social psychology. 1988 Apr; 54(4):541. https://doi.org/10.
1037//0022-3514.54.4.541 PMID: 3367279

DeYoung CG. The neuromodulator of exploration: A unifying theory of the role of dopamine in personal-
ity. Front Hum Neurosci [Internet]. 2013 [cited 2024 Jun 24];7. Available from: http://journal.frontiersin.
org/article/10.3389/fnhum.2013.00762/abstract PMID: 24294198

Nielsen ME, Papaj DR. Why study plasticity in multiple traits? New hypotheses for how phenotypically
plastic traits interact during development and selection. Evolution [Internet]. 2022 May [cited 2024 Jun
12]; 76(5):858—-69. Available from: https://academic.oup.com/evolut/article/76/5/858/6881782 hitps://
doi.org/10.1111/evo.14464 PMID: 35274745

Holt MK, Espelage DL. A cluster analytic investigation of victimization among high school students: Are
profiles differentially associated with psychological symptoms and school belonging? Journal of Applied
School Psychology. 2003; 19(2):81-98.

Shochet IM, Smith CL, Furlong MJ, Homel R. A prospective study investigating the impact of school
belonging factors on negative affect in adolescents. Journal of Clinical Child & Adolescent Psychology.
2011; 40(4):586-95. https://doi.org/10.1080/15374416.2011.581616 PMID: 21722030

Wang MT, Eccles JS. Social support matters: Longitudinal effects of social support on three dimensions
of school engagement from middle to high school. Child development. 2012; 83(3):877-95. https://doi.
org/10.1111/j.1467-8624.2012.01745.x PMID: 22506836

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000019  July 31, 2024 15/18


https://doi.org/10.1007/s10964-014-0165-0
https://doi.org/10.1007/s10964-014-0165-0
http://www.ncbi.nlm.nih.gov/pubmed/25115460
https://www.sciencedirect.com/science/article/pii/S2352250X19301022
https://www.sciencedirect.com/science/article/pii/S2352250X19301022
https://doi.org/10.1016/j.copsyc.2019.07.023
https://doi.org/10.1016/j.copsyc.2019.07.023
http://www.ncbi.nlm.nih.gov/pubmed/31400659
https://doi.org/10.1177/0044118X20970232
http://www.ncbi.nlm.nih.gov/pubmed/34848899
https://doi.org/10.1080/00220973.1993.9943831
https://doi.org/10.1177/1368430219827361
https://doi.org/10.1177/1368430219827361
https://doi.org/10.1080/10371656.2014.1001476
https://doi.org/10.1080/10371656.2014.1001476
https://www.sciencedirect.com/science/article/pii/S0191886923001721
https://www.sciencedirect.com/science/article/pii/S0191886923001721
https://doi.org/10.1037//0022-3514.54.4.541
https://doi.org/10.1037//0022-3514.54.4.541
http://www.ncbi.nlm.nih.gov/pubmed/3367279
http://journal.frontiersin.org/article/10.3389/fnhum.2013.00762/abstract
http://journal.frontiersin.org/article/10.3389/fnhum.2013.00762/abstract
http://www.ncbi.nlm.nih.gov/pubmed/24294198
https://academic.oup.com/evolut/article/76/5/858/6881782
https://doi.org/10.1111/evo.14464
https://doi.org/10.1111/evo.14464
http://www.ncbi.nlm.nih.gov/pubmed/35274745
https://doi.org/10.1080/15374416.2011.581616
http://www.ncbi.nlm.nih.gov/pubmed/21722030
https://doi.org/10.1111/j.1467-8624.2012.01745.x
https://doi.org/10.1111/j.1467-8624.2012.01745.x
http://www.ncbi.nlm.nih.gov/pubmed/22506836
https://doi.org/10.1371/journal.pmen.0000019

PLOS MENTAL HEALTH

Status and belongingness

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54.

55.

56.

57.

58.

59.

Brook H, Michell D. Universities in transition: Foregrounding social contexts of knowledge in the first
year experience. University of Adelaide Press; 2014.

Wentzel KR. Social relationships and motivation in middle school: The role of parents, teachers, and
peers. Journal of educational psychology. 1998; 90(2):202.

Ludtke O, Roberts B, Trautwein U, Nagy G. A Random Walk Down University Avenue: Life Paths, Life
Events, and Personality Trait Change at the Transition to University Life. Journal of personality and
social psychology. 2011 Jul 11; 101:620-37. https://doi.org/10.1037/a0023743 PMID: 21744977

Harris K, English T, Harms PD, Gross JJ, Jackson JJ. Why are extraverts more satisfied? Personality,
social experiences, and subjective well-being in college. European Journal of Personality. 2017; 31
(2):170-86.

Lu L. University transition: Major and minor life stressors, personality characteristics and mental health.
Psychological medicine. 1994; 24(1):81-7. https://doi.org/10.1017/s0033291700026854 PMID:
8208897

Hawley PH. Social dominance and prosocial and coercive strategies of resource control in preschool-
ers. International Journal of Behavioral Development. 2002; 26(2):167-76.

Cheng JT, Tracy JL, Henrich J. Pride, personality, and the evolutionary foundations of human social sta-
tus. Evolution and Human Behavior. 2010; 31(5):334—47.

Vaz S, Falkmer M, Ciccarelli M, Passmore A, Parsons R, Tan T, et al. The personal and contextual con-
tributors to school belongingness among primary school students. PLoS One. 2015; 10(4):0123353.
https://doi.org/10.1371/journal.pone.0123353 PMID: 25876074

Anwyl-Irvine AL, Massonnié J, Flitton A, Kirkham N, Evershed JK. Gorilla in our midst: An online behav-
ioral experiment builder. Behav Res [Internet]. 2020 Feb 1 [cited 2023 Nov 8]; 52(1):388—407. Available
from: https://doi.org/10.3758/s13428-019-01237-x PMID: 31016684

Good C, Rattan A, Dweck CS. Why do women opt out? Sense of belonging and women’s representa-
tion in mathematics. Journal of personality and social psychology. 2012; 102(4):700. https://doi.org/10.
1037/a0026659 PMID: 22288527

Quon EC, McGrath JJ. Subjective socioeconomic status and adolescent health: a meta-analysis.
Health Psychology. 2014; 33(5):433 1. https://doi.org/10.1037/a0033716 PMID: 24245837

Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich S, et al. The Warwick-Edinburgh mental well-
being scale (WEMWBS): development and UK validation. Health and Quality of life Outcomes. 2007; 5
(1):1=13. https://doi.org/10.1186/1477-7525-5-63 PMID: 18042300

Cohen S, Kamarck T, Mermelstein R. Perceived stress scale. Measuring stress: A guide for health and
social scientists. 1994; 10(2):1-2.

Goldberg LR. The development of markers for the Big-Five factor structure. Psychological assessment.
1992; 4(1):26.

Ahmed MZ, Ahmed O, Aibao Z, Hanbin S, Siyu L, Ahmad A. Epidemic of COVID-19 in China and asso-
ciated psychological problems. Asian journal of psychiatry. 2020; 51:102092. https://doi.org/10.1016/].
ajp.2020.102092 PMID: 32315963

Goodman E, Adler NE, Kawachi |, Frazier AL, Huang B, Colditz GA. Adolescents’ perceptions of social
status: development and evaluation of a new indicator. Pediatrics. 2001; 108(2):31-31. https://doi.org/
10.1542/peds.108.2.e31 PMID: 11483841

Cheng JT, Tracy JL. Toward a unified science of hierarchy: Dominance and prestige are two fundamen-
tal pathways to human social rank. In: The psychology of social status. New York, NY: Springer; 2014.
p. 3-27.

Cheng JT, Tracy JL, Foulsham T, Kingstone A, Henrich J. Two ways to the top: evidence that domi-
nance and prestige are distinct yet viable avenues to social rank and influence. Journal of personality
and social psychology. 2013; 104(1):103. https://doi.org/10.1037/a0030398 PMID: 23163747

Roberts A, Palermo R, Visser TA. Effects of dominance and prestige based social status on competition
for attentional resources. Scientific Reports. 2019; 9(1):2473. https://doi.org/10.1038/s41598-019-
39223-0 PMID: 30792492

Alansari B. The Big Five Inventory (BFI): Reliability and validity of its Arabic translation in non clinical
sample. European Psychiatry. 2016; 33(S1):209-10.

Bakdash JZ, Marusich LR. Repeated Measures Correlation. Front Psychol [Internet]. 2017 Apr 7 [cited
2024 Jun 27];8. Available from: https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.
2017.00456/full PMID: 28439244

Miyake A, Friedman NP, Emerson MJ, Witzki AH, Howerter A, Wager TD. The Unity and Diversity of
Executive Functions and Their Contributions to Complex “Frontal Lobe” Tasks: A Latent Variable Analy-
sis. Cognitive Psychology [Internet]. 2000 Aug [cited 2024 Jun 27]; 41(1):49-100. Available from:

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000019  July 31, 2024 16/18


https://doi.org/10.1037/a0023743
http://www.ncbi.nlm.nih.gov/pubmed/21744977
https://doi.org/10.1017/s0033291700026854
http://www.ncbi.nlm.nih.gov/pubmed/8208897
https://doi.org/10.1371/journal.pone.0123353
http://www.ncbi.nlm.nih.gov/pubmed/25876074
https://doi.org/10.3758/s13428-019-01237-x
http://www.ncbi.nlm.nih.gov/pubmed/31016684
https://doi.org/10.1037/a0026659
https://doi.org/10.1037/a0026659
http://www.ncbi.nlm.nih.gov/pubmed/22288527
https://doi.org/10.1037/a0033716
http://www.ncbi.nlm.nih.gov/pubmed/24245837
https://doi.org/10.1186/1477-7525-5-63
http://www.ncbi.nlm.nih.gov/pubmed/18042300
https://doi.org/10.1016/j.ajp.2020.102092
https://doi.org/10.1016/j.ajp.2020.102092
http://www.ncbi.nlm.nih.gov/pubmed/32315963
https://doi.org/10.1542/peds.108.2.e31
https://doi.org/10.1542/peds.108.2.e31
http://www.ncbi.nlm.nih.gov/pubmed/11483841
https://doi.org/10.1037/a0030398
http://www.ncbi.nlm.nih.gov/pubmed/23163747
https://doi.org/10.1038/s41598-019-39223-0
https://doi.org/10.1038/s41598-019-39223-0
http://www.ncbi.nlm.nih.gov/pubmed/30792492
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2017.00456/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2017.00456/full
http://www.ncbi.nlm.nih.gov/pubmed/28439244
https://doi.org/10.1371/journal.pmen.0000019

PLOS MENTAL HEALTH

Status and belongingness

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

https://linkinghub.elsevier.com/retrieve/pii/S001002859990734X https://doi.org/10.1006/cogp.1999.
0734 PMID: 10945922

Unsworth N, Redick TS, Heitz RP, Broadway JM, Engle RW. Complex working memory span tasks and
higher-order cognition: A latent-variable analysis of the relationship between processing and storage.
Memory [Internet]. 2009 Aug [cited 2024 Jun 27]; 17(6):635-54. Available from: http://www.tandfonline.
com/doi/abs/10.1080/09658210902998047 PMID: 19536691

Yang TC, Chen D. A multi-group path analysis of the relationship between perceived racial discrimina-
tion and self-rated stress: how does it vary across racial/ethnic groups? Ethnicity & health. 2018; 23
(3):249-75. https://doi.org/10.1080/13557858.2016.1258042 PMID: 27852107

Fowler D, Hodgekins J, Garety P, Freeman D, Kuipers E, Dunn G, et al. Negative cognition, depressed
mood, and paranoia: a longitudinal pathway analysis using structural equation modeling. Schizophrenia
bulletin. 2012; 38(5):1063—73. https://doi.org/10.1093/schbul/sbr019 PMID: 21474550

Valenzuela S, Bachmann |. Path Analysis. In: The International Encyclopedia of Communication
Research Methods. 2017. p. 1-9.

Joreskog KG, Olsson UH, Wallentin FY. Multivariate analysis with LISREL. Basel, Switzerland:
Springer; 2016 Oct 17.

FanY, Chen J, Shirkey G, John R, Wu SR, Park H, et al. Applications of structural equation modeling
(SEM) in ecological studies: an updated review [Internet]. 2016. Available from: https://doi.org/10.1186/
s13717-016-0063-3

Team ITGP. EU general data protection regulation (gdpr)—an implementation and compliance guide. IT
Governance Ltd; 2020.

Kline TJB. Psychological Testing: A Practical Approach to Design and Evaluation. SAGE Publications;
2005. 369 p.

Joreskog KG, Sérbom D. LISREL 8: Structural Equation Modeling with the SIMPLIS Command Lan-
guage. Scientific Software International; 1993. 260 p.

Hayes AF. Partial, conditional, and moderated moderated mediation: Quantification, inference, and
interpretation. Communication Monographs. 2018 Jan 2; 85(1):4—40.

Schreiber JB, Nora A, Stage FK, Barlow EA, King J. Reporting Structural Equation Modeling and Confir-
matory Factor Analysis Results: A Review. The Journal of Educational Research [Internet]. 2006; 99
(6):323-37. Available from: http://www.jstor.org/stable/27548147

Cortina KS, Arel S, Smith-Darden JP. School belonging in different cultures: The effects of individualism
and power distance. In: Frontiers in Education. 2017. p. 56.

Wilkinson-Lee AM, Zhang Q, Nuno VL, Wilhelm MS. Adolescent emotional distress: The role of family
obligations and school connectedness. Journal of Youth and Adolescence. 2011; 40(2):221-30. https://
doi.org/10.1007/s10964-009-9494-9 PMID: 20013149

Reschly AL, Huebner ES, Appleton JJ, Antaramian S. Engagement as flourishing: The contribution of
positive emotions and coping to adolescents’ engagement at school and with learning. Psychology in
the Schools. 2008; 45(5):419-31.

McMahon SD, Parnes AL, Keys CB, Viola JJ. School belonging among low-income urban youth with
disabilities: Testing a theoretical model. Psychology in the Schools [Internet]. 2008 [cited 2024 Feb 22];
45(5):387—-401. Available from: https://onlinelibrary.wiley.com/doi/abs/10.1002/pits.20304

Allen K, Kern ML, Vella-Brodrick D, Hattie J, Waters L. What Schools Need to Know About Fostering
School Belonging: a Meta-analysis. Educ Psychol Rev [Internet]. 2018 Mar [cited 2024 Feb 22]; 30
(1):1-34. Available from: http:/link.springer.com/10.1007/s10648-016-9389-8

Doumen S, Smits I, Luyckx K, Duriez B, Vanhalst J, Verschueren K, et al. Identity and perceived peer
relationship quality in emerging adulthood: The mediating role of attachment-related emotions. Journal
of Adolescence [Internet]. 2012 [cited 2024 Feb 22]; 35(6):1417-25. Available from: https://
onlinelibrary.wiley.com/doi/abs/10.1016/j.adolescence.2012.01.003 PMID: 22325118

Goguen LMS, Hiester MA, Nordstrom AH. Associations among Peer Relationships, Academic Achieve-
ment, and Persistence in College. Journal of College Student Retention: Research, Theory & Practice
[Internet]. 2010 Nov 1 [cited 2024 Feb 22]; 12(3):319-37. Available from: https://doi.org/10.2190/CS.
12.3.d

Maunder RE. Students’ peer relationships and their contribution to university adjustment: the need to
belong in the university community. Journal of Further and Higher Education [Internet]. 2018 Aug 18
[cited 2024 Feb 22]; 42(6):756—68. Available from: https://doi.org/10.1080/0309877X.2017.1311996

Swenson LM, Nordstrom A, Hiester M. The role of peer relationships in adjustment to college. Journal
of College Student Development. 2008; 49(6):551-67.

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000019  July 31, 2024 17/18


https://linkinghub.elsevier.com/retrieve/pii/S001002859990734X
https://doi.org/10.1006/cogp.1999.0734
https://doi.org/10.1006/cogp.1999.0734
http://www.ncbi.nlm.nih.gov/pubmed/10945922
http://www.tandfonline.com/doi/abs/10.1080/09658210902998047
http://www.tandfonline.com/doi/abs/10.1080/09658210902998047
http://www.ncbi.nlm.nih.gov/pubmed/19536691
https://doi.org/10.1080/13557858.2016.1258042
http://www.ncbi.nlm.nih.gov/pubmed/27852107
https://doi.org/10.1093/schbul/sbr019
http://www.ncbi.nlm.nih.gov/pubmed/21474550
https://doi.org/10.1186/s13717-016-0063-3
https://doi.org/10.1186/s13717-016-0063-3
http://www.jstor.org/stable/27548147
https://doi.org/10.1007/s10964-009-9494-9
https://doi.org/10.1007/s10964-009-9494-9
http://www.ncbi.nlm.nih.gov/pubmed/20013149
https://onlinelibrary.wiley.com/doi/abs/10.1002/pits.20304
http://link.springer.com/10.1007/s10648-016-9389-8
https://onlinelibrary.wiley.com/doi/abs/10.1016/j.adolescence.2012.01.003
https://onlinelibrary.wiley.com/doi/abs/10.1016/j.adolescence.2012.01.003
http://www.ncbi.nlm.nih.gov/pubmed/22325118
https://doi.org/10.2190/CS.12.3.d
https://doi.org/10.2190/CS.12.3.d
https://doi.org/10.1080/0309877X.2017.1311996
https://doi.org/10.1371/journal.pmen.0000019

PLOS MENTAL HEALTH

Status and belongingness

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Friedman HS, Kern ML. Personality, Well-Being, and Health. Annual Review of Psychology [Internet].
2014 [cited 2024 Feb 22]; 65(1):719—42. Available from: https://doi.org/10.1146/annurev-psych-
010213-115123 PMID: 24405364

DeYoung CG. Toward a Theory of the Big Five. Psychological Inquiry [Internet]. 2010 Feb 26 [cited
2024 Jun 25]; 21(1):26-33. Available from: http://www.tandfonline.com/doi/abs/10.1080/
10478401003648674

DeYoung CG, Peterson JB, Higgins DM. Higher-order factors of the Big Five predict conformity: Are
there neuroses of health? Personality and Individual Differences [Internet]. 2002 Sep [cited 2024 Jun
12]; 33(4):533-52. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0191886901001714

DeYoung CG, Weisberg YJ, Quilty LC, Peterson JB. Unifying the Aspects of the Big Five, the Interper-
sonal Circumplex, and Trait Affiliation. Journal of Personality [Internet]. 2013 [cited 2024 Jun 24]; 81
(5):465—75. Available from: https://onlinelibrary.wiley.com/doi/abs/10.1111/jopy.12020 PMID:
23126539

Lee CKJ, Huang J. The relations between students’ sense of school belonging, perceptions of school
kindness and character strength of kindness. Journal of School Psychology [Internet]. 2021 Feb 1 [cited
2024 Feb 22]; 84:95-108. Available from: https://www.sciencedirect.com/science/article/pii/
S0022440520300741 https://doi.org/10.1016/j.jsp.2020.12.001 PMID: 33581773

Stallman HM, Ohan JL, Chiera B. The Role of Social Support, Being Present, and Self-kindness in Uni-
versity Student Psychological Distress. Australian Psychologist [Internet]. 2018 Feb 1 [cited 2024 Feb
22]; 53(1):52-9. Available from: https://doi.org/10.1111/ap.12271

Atherton G. How admissions reform can address five big challenges for higher education. 2022;

Students O. Access and participation data dashboard’ [Internet]. 2023. Available from: https://www.
officeforstudents.org.uk/data-and-analysis/access-and-participation-data-dashboard/

Connor H, Dewson S, Tyers C, Eccles J, Regan J, Aston J. Social class and higher education. UK
Department of Education Research Reports. 2001 Mar.

Jack AA, Black Z. Belonging and Boundaries at an Elite University. Social Problems [Internet]. 2022
Sep 10 [cited 2024 Feb 8];spac051. Available from: https://doi.org/10.1093/socpro/spac051

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000019  July 31, 2024 18/18


https://doi.org/10.1146/annurev-psych-010213-115123
https://doi.org/10.1146/annurev-psych-010213-115123
http://www.ncbi.nlm.nih.gov/pubmed/24405364
http://www.tandfonline.com/doi/abs/10.1080/10478401003648674
http://www.tandfonline.com/doi/abs/10.1080/10478401003648674
https://linkinghub.elsevier.com/retrieve/pii/S0191886901001714
https://onlinelibrary.wiley.com/doi/abs/10.1111/jopy.12020
http://www.ncbi.nlm.nih.gov/pubmed/23126539
https://www.sciencedirect.com/science/article/pii/S0022440520300741
https://www.sciencedirect.com/science/article/pii/S0022440520300741
https://doi.org/10.1016/j.jsp.2020.12.001
http://www.ncbi.nlm.nih.gov/pubmed/33581773
https://doi.org/10.1111/ap.12271
https://www.officeforstudents.org.uk/data-and-analysis/access-and-participation-data-dashboard/
https://www.officeforstudents.org.uk/data-and-analysis/access-and-participation-data-dashboard/
https://doi.org/10.1093/socpro/spac051
https://doi.org/10.1371/journal.pmen.0000019

