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Abstract

Classroom status hierarchy (the degree to which popularity is unequally distributed in a classroom) has often been
examined as a predictor of bullying. Although most research has relied on an operationalization of status hierarchy as the
classroom standard deviation (SD) of popularity, other fields (e.g., sociology, economics) have typically measured
resource inequality using the Gini coefficient. This multilevel study examines the concurrent and prospective
associations of both status hierarchy indicators (referred to as SD-hierarchy and Gini-hierarchy) with peer-reported
bullying, controlling for key variables (i.e., the structure of the classroom status hierarchy, average classroom level of
popularity). The final sample included 3017 students (45.3% self-identified as a boy; T1 M,,. =13.04, SD =1.73,
approximately 93% born in Finland) from 209 classrooms. Concurrently, classroom SD-hierarchy was positively,
linearly associated with bullying, whereas there was a curvilinear (inverted U) association between Gini-hierarchy and
bullying. No significant longitudinal associations were found. The findings suggest that Gini-hierarchy provides unique

information beyond the SD-hierarchy.

Keywords

Introduction

Classroom status hierarchy, which refers to the degree to
which popularity is (un)equally distributed in a classroom,
has been shown to be associated with a higher prevalence of
bullying in adolescence (Garandeau et al., 2014; Pan et al.,
2020). Indeed, peer status is a more limited, and therefore a
more valuable, resource in social contexts where a hierarchy
is clearly established. Desire for popularity increases in
adolescence (LaFontana & Cillessen, 2010) and bullying
peers appears to be an effective way to gain (Volk et al.,
2012) or maintain (Prinstein & Cillessen, 2003) this
resource. Classroom status hierarchy has typically been
operationalized as the standard deviation of social status
within a classroom or group (e.g., Dawes et al., 2023).
However, this operationalization has certain limitations.
Knowing the degree to which status is dispersed from the
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average throughout the classroom does not provide infor-
mation on the structure of the status hierarchy (e.g.,
Laninga-Wijnen et al., 2019). In addition, there are other
operationalization possibilities that may map more directly
onto how status hierarchy is conceptualized, which is
inequality of popularity in a classroom. Specifically, in
other disciplines (e.g., sociology, economics), inequality of
important resources (e.g., wealth) in a context has been
measured using the Gini coefficient (Gini, 1921). As the
Gini coefficient indicates the degree to which there is per-
fect equality (Gini=0) or near perfect inequality
(Gini = 1), this operationalization may also be better suited
for measuring the degree of popularity (in)equality in a
classroom, given that status hierarchy is typically con-
ceptualized as the inequality (rather than dispersion) of
status. However, to date, no studies have used the Gini
coefficient to operationalize classroom status hierarchy. The
current study will fill these gaps by examining the con-
current and prospective associations between two oper-
ationalizations of status hierarchy (standard deviation and
Gini coefficient) and bullying, while accounting for the
structure of the status hierarchy and average classroom level
of popularity (as standard deviation is calculated in relation
to the mean).
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Status Hierarchy and Bullying: Prior Findings and
Limitations

Broadly speaking, two perspectives have been proposed as
to how status hierarchies relate to aggression in a group.
The functionalist perspective posits that a clear, strong
status hierarchy deters individuals from being aggressive
(Savin-Williams, 1979). Specifically, low-status individuals
should realize that it is futile to try to challenge a peer with
higher status whereas high-status individuals should realize
that their high position in the hierarchy makes it unneces-
sary for them to aggress against low-status peers. In con-
trast, the balance-of-power perspective argues that a strong
status hierarchy enhances the salience and desirability of
status as it becomes a more limited and valuable resource
(Garandeau et al., 2014). Individuals are then expected to
bully more in these contexts, as aggression could be an
effective way to gain or maintain this rare resource.

Of the studies that have investigated status hierarchy,
some have found a positive association between status
hierarchy and bullying or aggression (Garandeau et al.,
2014; Pattiselanno et al., 2015) — supporting the balance-of-
power perspective, whereas others did not find a significant
main effect (Babarro et al., 2017; Pan et al., 2020; Zwaan
et al.,, 2013). All of these studies operationalized status
hierarchy as the standard deviation of popularity in the
classroom. Some focused on concurrent associations
(Babarro et al., 2017; Pattiselanno et al., 2015; Zwaan et al.,
2013), whereas others investigated longitudinal links (Gar-
andeau et al., 2014; Pan et al., 2020).

This study not only aims to see whether previous findings
of a positive concurrent and prospective association between
status hierarchy and bullying can be replicated, but also to
address important limitations of previous research. Specifi-
cally, previous studies did not control for key variables that
are likely to influence whether status hierarchy is associated
with bullying. First, attention should be paid to the structure
of the hierarchy, which refers to the way in which popularity
is distributed in each classroom. It has been operationalized
as the classroom mean minus the median (Pattiselanno et al.,
2015), with positive values indicating few adolescents hav-
ing high popularity and negative values indicating more
highly popular students than unpopular students. It is
essential to control for the structure of the hierarchy given
that two classrooms could have the same standard deviation
of status but different distributions (e.g., Laninga-Wijnen
et al., 2019; see Fig. 1A, B). Second, the way popularity is
distributed in the classroom may depend on how prevalent
popularity is in the classroom. Indeed, the standard deviation
of a distribution of scores is calculated based on the mean of
the distribution. Therefore, controlling for the average level
of popularity might affect the main effect of classroom status
hierarchy on bullying.
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Fig. 1 Example of potential configurations of the structure of class-
room status hierarchy: A pyramid, B inverted pyramid, C symmetric

A New Operationalization of Classroom Status
Hierarchy: The Gini Coefficient

In addition to addressing these limitations, the other main
goal of the current study is to examine the Gini coefficient
as an alternative way to operationalize status hierarchy.
Whereas standard deviation describes the general spread of
popularity within a classroom, the Gini coefficient can
highlight the extent to which popularity is unequally dis-
tributed (e.g., some kids having more popularity while
others have less), which more directly taps into how status
hierarchy is typically conceptualized. Standard deviation
will reach its maximum value if half of the data are at the
highest possible value and the other half are at the lowest
possible value, whereas the Gini coefficient will reach its
maximum value if the data includes one positive value with
the rest being zero. That is, standard deviation would reach
its maximum if half of the students in the class was very
popular and half was very unpopular, whereas the Gini
coefficient would reach its maximum if one student was
very popular and the rest of the class was not popular at all.
Another important point to consider is that there could be
scenarios where the standard deviation is low and the
structure of the status hierarchy is close to zero but there is
still some degree of status inequality in the classroom. Thus,
another indicator that is able to capture inequality in these
scenarios (e.g., Gini coefficient) is needed.

Previous studies have only considered linear associations
between status hierarchy and aggression. Yet, there is rea-
son to expect a curvilinear association, particularly if using
the Gini coefficient. The two extreme values of Gini are
reached when either everyone is equal (Gini =0) or one
person has popularity when the rest do not have any
(Gini = 1); however, bullying may be most prevalent when
there are more individuals with some degree of popularity.
For example, if there are more students with some levels of
popularity (e.g., in the “middle” of the hierarchy), then they
may both be driven to gain status as they see some peers
“above” them in the hierarchy, but also focused on not
losing status as they see some “below” them in the hier-
archy. Consistent with this perspective, a recent study dis-
entangled these two motivations and found that adolescents
who were motivated both to avoid low popularity as well as
to strive for high popularity were the most aggressive
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(Lansu & van den Berg, 2023). Thus, when using the Gini
coefficient to operationalize status hierarchy (henceforth
referred to as “Gini-hierarchy”), a curvilinear association
with bullying was hypothesized (specifically an inverted U-
shape). A specific hypothesis for curvilinear associations
when using the standard deviation to operationalize status
hierarchy (henceforth referred to as “SD-hierarchy”) was
not posited, but was tested as an exploratory analysis. When
testing for the effects of Gini-hierarchy, exploratory models
controlling for the average level of popularity in the class-
room were also conducted. As with standard deviation,
controlling for the average level of popularity could eluci-
date the extent to which it is specifically inequality of
popularity that is related to bullying, rather than the overall
level of popularity in the classroom.

Current Study

Previous studies have highlighted classroom status hier-
archy (the degree to which popularity is (un)equally dis-
tributed in a classroom) as an important factor related to
bullying in the classroom. The first goal of the current study
was to replicate previous research that indicated a positive
association between SD-hierarchy and bullying, while
addressing important limitations of previous research
(controlling for the structure of the classroom status hier-
archy). The second goal of the current study was to intro-
duce a new way of operationalizing classroom status
hierarchy (the Gini coefficient) that may map more directly
onto typical conceptualizations of status hierarchy (degree
to which popularity is (un)equally distributed). Whereas a
linear positive association between SD-hierarchy and bul-
lying was expected based on previous research, the current
study tested for a curvilinear association between Gini-
hierarchy and bullying. Further addressing the limitations of
previous research, the associations were tested with and
without controlling for average level of popularity in the
classroom, as previous research did not consider the role of
the overall popularity in the classroom.

Method
Participants and Procedure

The data for this study included Finnish adolescents in
grades 4 to 9. Data collection occurred in three waves over
the course of one academic year (2020-2021; Wave 1 —
October, Wave 2 — February, Wave 3 — May). As this study
focused on class status hierarchy, the analyses were con-
ducted on the second and third waves of data (subsequently
referred to as T1 and T2) as the status hierarchy may be

more established than at the beginning of the school year
when some students may not know each other yet. It is
important to note that data collection occurred during the
COVID-19 pandemic; however, Finland only had brief
periods of remote learning, none of which overlapped with
the dates of data collection. Active parental consent was
obtained from 70.8% of the target sample. Classrooms with
fewer than 10 participating students and with participation
rates lower than 40% at T1 were excluded from the current
analysis, to increase the reliability of peer nomination items
(Cillessen & Marks, 2011).

The final sample included 3017 students (45.3% self-
identified as a boy; T1 M, = 13.04, SD = 1.73, approxi-
mately 93% born in Finland) from 209 classrooms, who
were present at school the day of data collection. A similar
number of students in primary school (grades 4-6; 49.5%)
and secondary school (grades 7-9; 50.5%) participated. The
majority of students (85.4%) participated in both waves of
the data collection. Youth who participated at both times did
not significantly differ in bullying from those who only
responded at T1 (p = 0.32). At T1, less than 2% of data was
missing on any variable. Given the low prevalence of
missing data, no data imputation was conducted and miss-
ing data was handled with listwise deletion. The hypotheses
and analytic plan for main analyses were preregistered
online at OSF (https://doi.org/10.17605/0SF.I0/YSOUG).

Measures
Individual-Level Variables
Bullying

Bullying was assessed using three items from the Partici-
pant Roles Questionnaire (PRQ; i.e., “starts bullying”,
“makes the others join in the bullying”, “always finds new
ways of harassing the victim”: Salmivali & Voeten, 2004).
Participants could nominate an unlimited number of class-
mates for each item. An individual’s received nominations
for each item were summed and divided by the number of
possible nominators within each classroom to form pro-
portion scores. Bullying scores were created by averaging
the proportion scores across the three items for each student
(Cronbach’s as =0.92 and 0.91 at T1 and T2).

Classroom-Level Variables
Classroom Status Hierarchy
This study considered both strength and structure of hier-

archy. The strength of classroom status hierarchy was
assessed in two ways (SD-hierarchy and Gini-hierarchy).
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First, consistent with previous research (e.g., Garandeau
et al., 2014), status hierarchy was calculated by using the
standard deviation of popularity for each classroom (SD-
hierarchy). Popularity was assessed using peer nominations.
Students were asked to nominate their classmates who were
the “most popular.” For each participant, the received
(unlimited) nominations were summed and divided by the
number of possible nominators to form a proportion score,
with scores ranging from 0 to 1. SD-hierarchy scores ranged
from 0.03 to 0.38 (M = 0.14, SD = 0.06) across classrooms
at T1. The second operationalization of status hierarchy
strength was the Gini coefficient of popularity in the
classroom (Gini-hierarchy). Gini-hierarchy scores ranged
from 0.14 to 1.00 (M =0.62, SD =0.17) at T1.

The structure of classroom status hierarchy was mea-
sured by subtracting the median popularity score from the
mean popularity score for each classroom. Positive values
represent hierarchies where only a few adolescents are
popular (pyramid structure), whereas negative values
represent classrooms where there are more popular students
than unpopular (inverted pyramid structure; Laninga-
Wijnen et al., 2019, see Fig. 1 for examples of possible
configurations). A score of 0 would represent symmetric
classrooms (equal number of popular and unpopular stu-
dents). Structures of classroom status hierarchy ranged from
—0.05 to 0.22 (M =0.06, SD = 0.05) at T1.

Classroom Size

We calculated the number of participating students in each
classroom, and only included classrooms that had at least
ten (participating) students.

Gender Distribution
We calculated the proportion of boys for each classroom.
Classroom Mean Level of Popularity

Participants were asked “Who are the most popular in your
class?” and could nominate an unlimited number of class-
mates. Proportion scores were computed by dividing the
number of received nominations by the number of respon-
dents. These scores were then averaged by classroom. The
average classroom levels of popularity ranged from 0.01 to
0.31 M =0.13, SD=0.06) at T1.

Analytic Plan
A series of multilevel models were performed to examine
the concurrent and longitudinal effects of strength of

classroom status hierarchy on bullying, using the Ime4
package in R (Bates et al., 2015). Separate models were

@ Springer

conducted for each indicator of strength of classroom status
hierarchy (i.e., SD-hierarchy, Gini-hierarchy). Each model
controlled for classroom size, structure of classroom status
hierarchy, and the classroom proportion of boys. For each
set of analyses, the unconditional means models were tested
first and the intraclass correlations (ICCs) were examined.
All variables were grand-mean centered (see Enders &
Tofighi, 2007). The models were tested with and without
controlling for classroom mean level of popularity as an
exploratory analysis. The prospective association between
classroom status hierarchy and T2 bullying was tested in a
model including the T1 classroom-level variables men-
tioned above (classroom status hierarchy, classroom size,
structure of classroom status hierarchy, the proportion of
boys within the classroom) as well as controlling for
individual-level bullying at T1.

Additional analyses were conducted to test whether there
were curvilinear associations between strength of classroom
status hierarchy and bullying. In separate models per indi-
cator (SD-hierarchy, Gini-hierarchy), a quadratic term was
added to the model for the respective strength of status
hierarchy indicator (squaring the uncentered hierarchy
indicator), in addition to the linear term. To provide max-
imum information while avoiding redundancy, unstandar-
dized coefficients are described in text whereas standardized
coefficients are presented in the tables.

Results
Descriptive Statistics and Intraclass Correlations

Descriptive statistics, stability of individual-level bullying
and classroom-level correlations are presented in Table 1.
Bullying was highly stable from T1 to T2 (r=0.74). The
two indicators of strength of status hierarchy were posi-
tively, but only weakly, associated (r =0.07). Also on the
classroom level, strength of status hierarchy was positively
associated with the structure of the status hierarchy, with
stronger associations for SD-hierarchy (» = 0.68) than Gini-
hierarchy (r=0.32). Whereas classroom mean level of
popularity was strongly, positively associated with SD-
hierarchy (r =0.70), it was negatively associated with Gini-
hierarchy (r = —0.59). The intraclass correlations (ICCs) for
bullying at T1 and T2 were 0.073 and 0.129, indicating that
approximately 7 and 13% of the variance in bullying was
due to differences between classrooms at T1 and T2.

To further illustrate how the two indicators of status
hierarchy (SD-hierarchy, Gini-hierarchy) relate to each
other as well as to the structure of the hierarchy, we mat-
ched example classrooms in our data based on their scores
on these variables. In Fig. 2, we identified two classrooms
that had the same standard deviation of popularity (0.15)
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Fig. 2 Example of two classrooms with low (left) and high (right)
Gini-hierarchy, but near equivalent SD-hierarchy and structure of
status hierarchy. The dotted line represents average classroom level of
popularity
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Fig. 3 Example of two classrooms with low (left) and high (right) SD-
hierarchy, but near equivalent Gini-hierarchy and structure of status
hierarchy. The dotted line represents average classroom level of
popularity

and almost identical scores for structure of the status hier-
archy (0.04 and 0.03), but different Gini coefficients (0.30
vs. 0.71). The hierarchies in these two classrooms still have
some key visible differences in their distribution, despite
having near equivalent scores on their standard deviation
and structure. In Fig. 3, we identified two classrooms that
had near equivalent Gini coefficients (0.64 and 0.63),
similar structures (0.01 and 0.04), but different standard
deviations (0.10 vs. 0.21). The distribution of the hierarchy
in these two classrooms are very similar, despite having
very different standard deviations. It is, however, important
to note that the ranges in Fig. 3 differ, as does the average
popularity in these classes. This further underscores the
importance of testing the models with and without con-
trolling for average levels of popularity.

Associations between Status Hierarchy and Bullying

First, the concurrent association between SD-hierarchy and
bullying was tested, controlling for classroom size, structure
of classroom status hierarchy, and the distribution of gender
within the classroom (Table 2, Model 1a). SD-hierarchy
was positively associated with bullying (b =0.16, SE =
0.04, p<0.001). Next, a quadratic term for SD-hierarchy
was added to test whether there was a curvilinear associa-
tion (Table 2, Model 1b). However, this was not significant
(p =0.70). As a preregistered exploratory analysis, another
model was tested while controlling for the classroom mean
level of popularity (Table 2, Model 1c) but this model did
not include the quadratic term as it was nonsignificant in
Model 1b. When controlling for the classroom mean level
of popularity, the association between SD-hierarchy (stan-
dard deviation) was no longer significant (b =0.10, SE =
0.06, p =0.07).

Next, the concurrent associations for Gini-hierarchy was
tested, still controlling for classroom size, structure of
classroom status hierarchy, and the distribution of gender
within the classroom (Table 2, Model 2a). There was a
negative association between Gini-hierarchy and bullying
(b =-0.03, SE=0.01, p =0.02). A quadratic term for the
Gini coefficient was then added to test whether there was a
curvilinear association (Table 2, Model 2b). The quadratic
term was significantly and negatively associated with bul-
lying (b=—-0.16, SE=0.05, p<0.001). The graphical
depiction of this association (Fig. 4) supported the pre-
registered hypothesis that there would be an inverted
U-shaped curvilinear association, indicating that bullying
tended to be higher in classrooms with mid-ranged Gini-
hierarchy scores. In Model 2¢ (Table 2), classroom mean
level of popularity was again controlled for as an explora-
tory analysis. Controlling for mean level of popularity did
not affect the curvilinear association depicted in Fig. 4.

After testing the concurrent associations, the prospective
associations between status hierarchy at T1 and bullying at

@ Springer
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Status Hierarchy — Gini-hierarchy

Status Hierarchy — SD-hierarchy

Individual-level Bullying T1

Table 2 Concurrent Associations Between Status Hierarchy T1 and Bullying T1
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Fig. 4 Curvilinear association between Gini-hierarchy and bullying
T1. Note. The blue line captures the fitted coefficients of both the
linear and quadratic terms

T2 were then examined by repeating the models described
above while also controlling for bullying at T1. Contrary to
expectations, neither SD-hierarchy nor Gini-hierarchy were
significant predictors of bullying at T2 in any of the tested
models (Table 3).

Sensitivity Analyses

Given possible developmental and gender differences in
bullying behaviors (e.g., Lépez-Castro et al., 2023), a series
of sensitivity analyses were conducted, controlling for grade
level (classroom-level variable; 0= primary school,
1 =secondary school) and gender (individual-level vari-
able; 0 = self-identified as a boy, 1 = self-identified as a
girl). To ensure that values for gender and grade level added
up to O (te Grotenhuis et al., 2017), we weighted-effects-
coded grade level (secondary school =0.505 and primary
school = —0.495) and gender (girl=0.51 and boy =
—0.49). Given the primary findings regarding the linear vs.
quadratic associations between status hierarchy and con-
current bullying, sensitivity analyses were focused on the
models with only the linear term for SD-hierarchy and both
the linear and quadratic terms for Gini-hierarchy. In most
models, grade level and gender were significant predictors
such that concurrent levels of bullying were higher for those
in primary school and for boys. The main findings of the
concurrent models remained the same (Tables S1 and S2),
even when controlling for grade level and gender, with one
exception. When controlling for grade level and gender, the
association between SD-hierarchy and concurrent bullying
remained significant even after controlling for classroom
mean level of popularity (Table S1, Model S2; b=0.12,
SE =0.06, p =0.04).

Although there were no a priori hypotheses, grade level
and gender differences in the associations between class-
room hierarchy and bullying were then considered as
exploratory analyses. Grade level was not a significant
moderator in any of the tested models (Tables S1 and S2).
Gender significantly moderated the association between
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Table 3 Prospective Associations Between Status Hierarchy T1 and Bullying T2

Individual-level Bullying T2
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—0.05% (—0.10, 0.01)
—0.00 (—0.05, 0.04)

Classroom size

Classroom proportion of boys

Mean level of popularity

Standardized coefficients are presented

p <0.10. **#p <0.001

SD-hierarchy and T1 bullying (Table S1, Model S3). In this
model, the association between SD-hierarchy and bullying
was significant for both boys (b=0.22, SE=0.04,
p<0.001) and girls (b=0.12, SE=0.04, p=0.01), but
was significantly stronger for boys. However, in the model
controlling for average classroom level of popularity
(Model S4), the association between SD-hierarchy and
bullying was still significant for boys (b = 0.16, SE = 0.06,
p = 0.009) but not for girls (b = 0.06, SE = 0.06, p =0.37).
Gender did not moderate the association between Gini-
hierarchy and T1 bullying (Table S2). Controlling for grade
level and gender did not impact the findings of the long-
itudinal analyses, nor were there any significant interactions
(Tables S3 and S4).

Discussion

The classroom context matters for the prevalence of
adolescents’ behaviors, such as bullying (Pouwels &
Garandeau, 2021). The current study focused on class-
room status hierarchy (i.e., the extent to which popularity
is (un)equally distributed in the classroom) for several
reasons. First, there is strong empirical evidence of posi-
tive links between popularity and bullying in adolescence
(Wiertsema et al., 2023). Bullying is defined by an
imbalance of power, suggesting that contextual char-
acteristics related to inequalities in popularity are impor-
tant to analyze to better understand the emergence and
maintenance of bullying behavior among classmates.
Second, some studies have shown that a higher degree of
status hierarchy in the classroom contributed to higher
rates of bullying (e.g., Garandeau et al., 2014). The cur-
rent study sought to replicate these findings while
addressing limitations of previous studies (i.e., lack of key
control variables) as well as introducing a different way to
operationalize status hierarchy. Specifically, in addition to
using the more traditional operationalization of classroom
status hierarchy (the standard deviation of popularity),
this study used the Gini coefficient as an indicator of
status hierarchy, which is a metric that has been widely
used in other disciplines (e.g., sociology, economics) to
describe inequalities in the distribution of resources (e.g.,
Yan & Wen, 2020).

Differences Between Indicators of Status Hierarchy

The two indicators of status hierarchy were only weakly
associated with one another (r =0.07). The example class-
rooms shown in Figs. 2 and 3 further demonstrate that the
two indicators are indeed different ways of capturing status
hierarchy. Specifically, the Gini coefficient tapped into dif-
ferences in the distribution of status within classrooms that
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would not have been detected using only the standard
deviation and the structure of the status hierarchy.

When using SD-hierarchy, support was found for the
balance-of-power perspective, such that there was more
bullying in more hierarchical classrooms, consistent with some
previous findings (e.g., Garandeau et al., 2014). This suggests
that, in classrooms where popularity scores are more spread
out, students tend to score higher in bullying. This association
was still present when controlling for the structure of the status
hierarchy. Although we tested for curvilinear associations, it
was not significant when using the standard deviation.

The balance-of-power and functionalist perspectives tend
to imply linear (but opposing) associations between hierarchy
and bullying, when operationalizing status hierarchy as the
standard deviation of popularity. However, the curvilinear
association when using the Gini-hierarchy suggests additional
complexities. As hypothesized, there was a significant, cur-
vilinear (inverted U) association between the Gini-hierarchy
and bullying, such that bullying prevalence was highest when
there was some degree of status hierarchy (i.e., more students
in the “middle”). Bullying was low when there was equality in
popularity scores, but bullying was also low in classrooms that
were the most unequal based on the Gini coefficient (i.e., in
classrooms where one or two students are highly popular and
the majority is low in popularity). This finding requires further
investigation, as low levels of bullying at high Gini-hierarchy
could be explained by both the functionalist and balance-of-
power perspectives. On the one hand, consistent with the
functionalist approach, most students in such contexts may
feel that high status is unachievable and therefore may not
even attempt to “bully their way up”. On the other hand,
consistent with the balance-of-power perspective, students
may experience their social environment as relatively egali-
tarian due to the high number of classmates sharing their same
low status, which in turn decreases the visibility or value of
status and deters them from engaging in bullying. Thus,
additional research is needed to better elucidate how students
perceive contexts with different distributions of popularity.

Average classroom levels of popularity were also con-
trolled for as an exploratory analysis. When controlling for
average classroom popularity, the linear association
between SD-hierarchy and bullying was no longer sig-
nificant, whereas it did not change the pattern of results
when using Gini-hierarchy. Thus, these findings indicate
that the Gini coefficient may be more robust to certain
control variables. This is not entirely surprising as the
standard deviation of popularity in a classroom is calculated
based on the average popularity of the classroom. Indeed, in
this study, SD-hierarchy was strongly associated with
average classroom popularity (r =0.70), whereas the asso-
ciation between Gini-hierarchy and average classroom
popularity was strong (but not as strong) yet negative
(r=—0.59). The strong, positive association between SD-
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hierarchy and average classroom popularity is not surprising;
for example, in classrooms with low levels of popularity, most
students will have popularity scores close to zero, whereas
classrooms with a higher average popularity will have a larger
discrepancy between popular and non-popular classmates. The
negative correlation between Gini-hierarchy and average
classroom popularity was not predicted, and needs to be
replicated given that this is the first study to use the Gini
coefficient as an indicator of status hierarchy.

As sensitivity analyses, the models were also conducted
while controlling for grade level and gender. Once these
variables were controlled for, the association between SD-
hierarchy and bullying remained significant, even when
controlling for average classroom popularity. Controlling
for these variables did not change the association between
Gini-hierarchy and bullying. Overall, these findings suggest
that the link between SD-hierarchy and bullying may be
more affected by key control variables.

In addition to these concurrent associations, prospective
associations between status hierarchy and bullying were
tested. However, none of the tested associations were sig-
nificant. The lack of longitudinal findings may be in part
due to the high stability of bullying in this sample from T1
to T2 (f = 0.74). Moreover, whereas the classroom provides
an important context that can shape the prevalence of
behaviors, the actual extent to which bullying increases over
time is likely due to a multitude of other factors (e.g.,
individual goals; Caravita & Cillessen, 2012).

Grade Level and Gender Differences

Separate from the preregistered analyses, exploratory ana-
lyses were conducted to test for possible grade level and
gender differences in the association between status hierarchy
and bullying. There were no significant grade differences in
any of the tested models, suggesting that the association
between status hierarchy and bullying is similar in primary
and secondary schools. However, there were (minimal)
gender differences. Without considering average level of
popularity, SD-hierarchy was positively associated for both
girls and boys, but this association was stronger for boys.
With controlling for average level of popularity, this asso-
ciation was only significant for boys. Together, this indicates
that the link between status hierarchy and (concurrent) bul-
lying may be stronger for boys, which is consistent with
(some) previous findings (Babarro et al., 2017). In general,
boys had higher levels of bullying, and this seems to be
particularly the case in more hierarchical classrooms. Still,
there were no significant gender differences in the association
between Gini-hierarchy and bullying, and other previous
findings have also not found significant gender differences
between status hierarchy and bullying (Pan et al., 2020).
Thus, this finding needs further replication and investigation.



Journal of Youth and Adolescence (2024) 53:1875-1885

1883

Strengths, Limitations, and Future Directions

The current study rigorously tested whether status hierarchy
is associated with bullying by addressing key limitations of
previous studies, as well as extending beyond past research
by considering a new indicator of status hierarchy (the Gini
coefficient). Strengths of this study include a large sample, a
new operationalization of status hierarchy, and the inclusion
of key control variables.

Still, this study also had some limitations. First, as is the
case with most studies on bullying, the bullying variable
was skewed. Specifically, a large proportion of students
were not viewed by their classmates as engaging in bullying
behaviors. Still, as shown in Fig. 4, bullying was highest in
classrooms with mid-range Gini-hierarchy despite many
cases of individuals who did not bully at all.

Second, the assumed underlying mechanism of why status
hierarchy would be related to bullying was not directly tested.
Specifically, status hierarchy is presumed to foster an envir-
onment in which youth are more likely to use bullying to try
to compete for status. However, the current study was unable
to test whether hierarchical classrooms actually do increase
the feelings of social competition with other classmates.
Future research should consider whether adolescents are more
likely to engage in social comparisons or feel more compe-
titive for status in hierarchical classrooms.

Third, the association between status hierarchy and bul-
lying likely also depends on the extent to which adolescents
feel like they are even able to change their position in the
status hierarchy (i.e., the stability of the hierarchy). Ado-
lescents may be more likely to bully in hierarchical class-
rooms that are dynamic (i.e., more instability), as there
would be seemingly more opportunities to climb up (or fall
down) the social ladder. Future research should investigate
the extent to which status hierarchies are stable, and the
potential impact the (in)stability has on the link between
status hierarchy and bullying. For example, longitudinal
social network analysis could be used to examine changes
in bullying behavior for adolescents who maintain their
position vs. those who change positions.

Lastly, it should be noted that the Gini coefficient is not
an all-encompassing statistic, and its benefits may be
maximized when used in conjunction with other parameters
(e.g., Blesch et al., 2022) or through the addition of related-
but-different operationalizations of inequality (De Maio,
2007). Thus, the point of this study is not to argue that
Gini-hierarchy should supplant existing indicators of hier-
archy (such as SD-hierarchy, structure of the hierarchy),
but instead that it offers an exciting new lens to explain
aspects of popularity inequality within classrooms that
could not be explained by existing indicators alone. In
addition, the Gini-hierarchy offers a new tool to elucidate
non-linear association between status hierarchy and

adolescents’ social behaviors. Future research could con-
sider how Gini-hierarchy relates to other aspects of the
classroom social context, such as bullying norms, friend-
ship centrality or density, antipathies.

Conclusion

Whereas most previous research has relied on the standard
deviation to operationalize status hierarchy in classrooms,
the current study built upon this research by considering an
alternative indicator of status hierarchy — the Gini coeffi-
cient. It demonstrated that the classroom standard deviation
of popularity and the Gini coefficient are not equivalent
measures of classroom status hierarchy. The findings
replicated previous findings of a positive, linear association
between SD-hierarchy and bullying; however, this finding
no longer reached significance when accounting for other
classroom characteristics (classroom average level of
popularity). Crucially, the findings with the Gini coefficient
suggest additional complexity between status hierarchy and
bullying behavior, as there was a non-linear (inverted-U)
association between Gini-hierarchy and bullying. This study
shows that the measurement of status hierarchy may benefit
from the use of multiple indicators and underscores the
importance of carefully considering control variables.
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