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Abstract
Introduction: This study examined the effect of popularity levels on friendship se-
lection and friends' influence on popularity levels in early and mid‐adolescence.
Methods: Participants were 4205 Spanish adolescents (Mage = 13.1 years at Wave 1;
48% girls) belonging to 160 classrooms in two waves. Adolescents were asked about
their friendships and the popularity of their classmates.
Results: Longitudinal social network analyses showed that adolescents preferred si-
milarly popular peers as friends. High popular classmates were more attractive as
friends, particularly in early adolescence. Popular adolescents were more selective in
their friendship nominations and adolescents with popular friends became more
popular over time. These two effects were only significant in mid‐adolescents, al-
though comparative analyses showed a similar tendency at both age groups.
Conclusions: This study highlights the importance of popularity levels in adolescents'
friendship selection and suggests that popularity, at the individual and group level,
plays a relevant role in social development. Implications adapted to the different
selection and influence processes in early and mid‐adolescence are discussed.
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1 | INTRODUCTION

Friendships and popularity are two relevant social aspects in adolescence. Adolescents are more motivated to maintain
intimate relationships and are more concerned about their social position in the peer group than children (Veenstra &
Laninga‐Wijnen, 2022). Friendship is based on trust, private exchange, and mutuality, whereas popularity is based on
hierarchy, prestige, and privilege. Despite their differences and in light of adolescents' interest in achieving both,
previous studies found that friendship dynamics and the promotion of popularity intertwine (see Berger &
Dijkstra, 2013; Dijkstra et al., 2013, 2010; Merten, 2004; Stotsky & Bowker, 2018). Similarity in popularity among friends
can be the result of selection and influence processes (Dijkstra & Berger, 2018; Dijkstra et al., 2013, 2010; Logis
et al., 2013; Shin, 2017). However, these studies examined friendship selection and influence processes for popularity
only in early adolescence (between 10 and 13 years), and longitudinal social network studies are lacking for mid‐
adolescents (between 14 and 16 years), a relevant stage in the study of peer social dynamics. Given the various
biological, social, and cognitive changes throughout adolescence (Crone & Dahl, 2012; Garrison & Felice, 2009),
conclusions about friendship selection and influence processes in mid‐adolescence cannot be extracted on the basis of
what occurs in an earlier developmental period. To fill this knowledge gap, our study examines friendship selection and
influence processes for popularity in early and mid‐adolescence.
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1.1 | Friends' similarity in popularity levels

Adolescence is a period of important cognitive, social, and physical transformations, which occur mainly in the company of
agemates, and in contexts that maintain a tenuous connection to adult society (Crone & Dahl, 2012; Laursen &
Veenstra, 2021). Consequently, peer groups become an important domain for support, belongingness, and social status
(Bagwell & Bukowski, 2018). This reorganization of the social world that begins in early adolescence implies important
changes in the characteristics of their social dynamics. On the one hand, relationships with friends become more intimate
than in childhood (Sullivan, 1953), and the friendship maintenance requires spending time together, intimacy, mutual
support, and trust (Bagwell & Bukowski, 2018). On the other hand, adolescents realize that popularity is a scarce and
desirable social resource, whose promotion leads to a decrease in the popularity position of another member of the group
(Cillessen & Marks, 2011). Friendship dynamics and popularity promotion that coexist in the same peer group are inter-
related and directly influence each other (Rubin et al., 2015). Although most adolescents try to enhance both, it is sometimes
difficult because friendship demands may be incongruent with popularity demands (Merten, 2004). Exploring the interaction
between both processes is therefore relevant.

In this line, previous studies revealed that adolescents who are affectively connected tend to be more similar than adolescents
who are not connected (Byrne, 1971; Laninga‐Wijnen & Veenstra, 2021). These results support that the peer social position
becomes an important determinant of attraction and avoidance, and that adolescents tend to affiliate with peers who have similar
popularity levels (Berger & Dijkstra, 2013; Dijkstra & Berger, 2018; Dijkstra et al., 2013; Logis et al., 2013; Shin, 2017) and try to
promote their own popularity position. Popularity is a perceptual phenomenon about the place in the group hierarchy (Cillessen &
Marks, 2011). Changes in popularity may occur for two reasons, through the association with characteristics and behaviors that are
linked to being popular or unpopular (Cillessen & Marks, 2011), or through affiliation with peers who are more popular (Marks
et al., 2012). Previous ethnographic (Adler & Adler, 1998; Eder, 1985; Merten, 2004) and empirical studies (Dijkstra &
Berger, 2018; Dijkstra et al., 2013, 2010) support this popularity contagion (influence) effect (Dijkstra et al., 2010). Therefore,
popular peers would be more attractive as potential friends than other classmates (Berger & Dijkstra, 2013; Dijkstra &
Berger, 2018; Dijkstra et al., 2013; Logis et al., 2013; Shin, 2017) and adolescents would try to promote their popularity position by
seeking friendships with popular peers (basking in reflected glory hypothesis; Cialdini & Richardson, 1980). However, popular
adolescents may avoid peers who might be a risk to their popularity position (popular wannabes), because popularity is a limited
resource (Cillessen, 2011; Prinstein, 2017). Thus, popular adolescents may be more selective with their friendship preferences in an
effort to maintain the “exclusivity” of their group (Dijkstra et al., 2013). The scarce number of studies about the interaction
between popularity and friendship have focused on early adolescents. Findings for early adolescence are important but not
necessarily valid for other stages of adolescence, as the meaning and characteristics of friendship and popularity change in
important ways throughout adolescence.

1.2 | Developmental differences during early and mid‐adolescence

Adolescence is a relevant stage in human development characterized by substantial biological, social, and neurocognitive changes
which are age‐related. Therefore, adolescence requires to be described from a development perspective to get a more complex
approach about the different adolescent stages (Garrison & Felice, 2009; World Health Organization, 2014). Early adolescence
(ages 10–13 years) is characterized by important biological and hormonal changes, because of the beginning of puberty (Garrison
& Felice, 2009; Shirtcliff et al., 2009). Pubertal maturation produces genuine changes in important brain structures related to
emotional abilities (Wierenga et al., 2018), and leads to an increase in cross‐gender interactions (Rose & Smith, 2018). These
biological and neurohormonal changes coincide in most of the countries with the transition from elementary to secondary school,
which means entering new, larger, and more heterogeneous peer contexts (Steinberg, 2014). The transition to secondary school
involves a change in the hierarchical structure of the classroom, which for many students has been stable throughout elementary
school. Early adolescents have to re‐establish their social position with new and unfamiliar classmates, which may result in an
increase in the struggle for high popularity (Laninga‐Wijnen & Veenstra, 2021).

Mid‐adolescence (ages 14–16 years) is characterized by fewer biological changes (Steinberg, 2014). In this phase ado-
lescents mainly try to become comfortable with their own image and experiment alternative lifestyles and habits to find their
“true” self (Garrison & Felice, 2009). Moreover, according to the dual systems model, there is an imbalance in the neural
development of the earlier maturing affective‐motivational system and the relatively later developing cortical control system
(van Duijvenvoorde et al., 2016; Somerville, 2013). Early adolescents become increasingly sensitive to peer evaluation and
rewards (Güroğlu & Veenstra, 2021) and often think that they are being continuously evaluated by their peers (imaginary
audience; Vartanian, 2000). However, mid‐adolescents become better in representing and attributing mental and emotional
states to themselves and others (Gabriel et al., 2021), and their cognitive control system experiences an increase in the
connection and processing speed (Asato et al., 2010; Giedd, 2008). Thus, the development of social‐cognitive skills in mid‐
adolescence leads to improvements in the theory of mind, abstract thinking, response inhibition, and perspective‐taking
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(Crone & Dahl, 2012). These differences in the development of their social brain areas would explain the greater orientation
toward stable friendships during mid‐adolescence, whereas early adolescents would be characterized by a greater social
motivation to expand their networks of friends (Schreuders et al., 2021).

There are also important changes related to popularity. Although early and mid‐adolescents are strongly motivated to
promote their popularity position, the more sophisticated sociocognitive skills of mid‐adolescents might imply the use of
more adjusted strategies. Moreover, mid‐adolescents would be able to attribute mental states more properly to their peers
about who is popular and unpopular, based on their interpretation of their group's opinions, and peer relationships (Marks
et al., 2012).

In sum, it is necessary to examine whether there are differences between early and mid‐adolescents in how friendship and
popularity interact and change within the peer group.

1.3 | The present study

Adolescence is a stage of important changes that occur at different rates and speeds. Biological changes are more rapid and
greater during the early years, but during mid‐adolescence it stabilizes and there is a gradual increase in social and cognitive
abilities. This could explain the differences in adolescents' social dynamics during these years. Different studies have
examined the relation between friendship dynamics and popularity levels from different theoretical and methodological
approaches. However, most studies have focused on the stage of early adolescence in which important social and biological
changes occur, different from the maturational processes that take place during mid‐adolescence. Therefore, our study has a
twofold objective: First, to cover the lack of knowledge about the friendship selection and influence processes in relation to
popularity in mid‐adolescence, and second, to compare whether these processes differ between early and mid‐adolescence.

We expected that: adolescents would prefer friends of a similar level of popularity (Hypothesis 1); popular adolescents
would receive more friend nominations over time (Hypothesis 2); popular adolescents would be more selective in their friend
nominations (Hypothesis 3); adolescents with more popular friends would increase their popularity levels over time
Hypothesis 4). Regarding the developmental differences between early and mid‐adolescence, we specified three of these
hypotheses and expected that: popular early adolescents would be more attractive as friends (Hypothesis 2a); popular
mid‐adolescents would be more selective in their friendship preferences than younger adolescents (Hypothesis 3a);
and adolescents who were friends with popular peers would be expected to increase their own popularity mainly during
mid‐adolescence (Hypothesis 4a).

2 | METHOD

2.1 | Participants

A total of 4371 students participated in 167 classrooms (49% girls) were recruited from a Spanish longitudinal study on sociomoral
competence and peer group ecology in early and mid‐adolescence. Of these 167 classrooms, 7 were excluded because they had
missing data for more than half of the students in one or both waves (see Table S1). After this exclusion, 4205 students (48% girls)
from 160 classrooms, with an average age of 13.1 years at Wave 1 (SD = 1.75; range between 9 and 17 years) participated in our
study. Participants attended 10 elementary schools and 12 high schools in both urban and rural areas of southern Spain.

Two developmental groups were created, the first with students from Grades 5–7 (early adolescence) and the second
group comprised Grades 8–10 (mid‐adolescence; Garrison & Felice, 2009; World Health Organization, 2014). In the Spanish
educational system, the transition from elementary to secondary school occurs between sixth and seventh grade. Therefore,
this process of social and educational change took place in the developmental stage of early adolescence. There were
1686 students in the early adolescent group (Mage = 11.43, SD = 1.05 at Wave 1; 46% girls) and 2519 students in the mid‐
adolescent group (Mage = 14.22, SD = 1.11 at Wave 1; 50% girls). The early adolescence sample came from 67 classrooms
(class size ranged between 13 and 32 students; M = 4.97, SD = 4.31) and the mid‐adolescence sample came from 93 class-
rooms (class size ranged between 13 and 35 students; M = 27.15, SD = 3.63). Changes in the composition of these classrooms
were minimal: 23 students (0.54%) left, and 30 new students (0.71%) joined these classrooms between the two waves.

2.2 | Procedure

Schools were selected based on accessibility. Local government and school management authorization was obtained, and
active parental informed consent was required. It was emphasized to parents and adolescents that participation was con-
fidential, anonymous, and voluntary. Only 2% of the participants' parents did not agree to their children's participation in the
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study. These students neither participated in the study nor were able to receive nominations from their peers. The high
participation rate was because of an intensive information and sensitization process by the teachers to encourage families to
give their consent for their children to participate in the study. Data were collected in two waves at the beginning
(October–November 2018) and the end of the academic year (May–June 2019). The questionnaires were administered during
regular lessons and students received brief descriptions of all study measures. Students nominated their peers using a class
number which was projected on the blackboard. The study was conducted in accordance with the Declaration of Helsinki.
Ethical approval was provided by the Research Ethics Committee of the University of Cordoba.

2.3 | Measures

Friendships: Students were asked to nominate their friends in the classroom, without restrictions on the number. An n × n
adjacency matrix was constructed per classroom, where n is the number of students within the classroom, with xij = 1 when
there is a relationship (tie) going from student i to student j, and xij = 0 when there is no tie. The students who left or joined
the study were included in the network as structural zero (see Section 4.5 of RSiena Manual; Ripley et al., 2021).

Popularity: Students were asked to nominate whom they considered popular and unpopular in their classroom. The
number of received nominations were counted and z‐scores for all students were computed per class. Popularity was
calculated by subtracting students' unpopularity scores from their popularity scores (Cillessen & Marks, 2011). To fulfill
RSiena computation requirements, popularity z‐scores were categorized in six categories in both waves using steps of 0.5
from the mean (Mz‐score = 0). Table 1 shows the distribution of participants in each category in both waves.

2.4 | Analytic strategy

Analyses were conducted using longitudinal Stochastic Actor‐Oriented Model (SAOM) in RSiena, which allows estimation of
actor‐based models of the coevolution of networks and behaviors, attitudes and other actor attributes over time (Ripley
et al., 2021; Snijders et al., 2010). In the coevolution model, the evolution of the network and behavior is modeled as two‐
coupled processes, one expressing the network change given the behavior, and the other expressing the behavior change
given the network (Snijders et al., 2010). The changes in network relations (creating a new tie, dropping an existing tie, doing
nothing) reflect network dynamics. Whereas changes in individual attributes reflect behavioral dynamics (increasing, de-
creasing, doing nothing). Many different effects can be included to understand both dynamics, being necessary to adjust the
model of each classroom to obtain the best effects combination to explain the changes and evolution of network and behavior
coevolution. The model estimates are obtained through an iterative simulation procedure within a Markov Chain Monte
Carlo approach (Snijders et al., 2007). The model imputes probable developmental trajectories between time points taking
the information from Wave 1 as the starting point. The estimates indicate the probability of specific change patterns for
network and behavior given the observed data. Thus, the RSiena program enables testing selection and influence effects while
each is controlled for the other (Veenstra & Steglich, 2012). The model was estimated using the Method of Moments (MoM;
Snijders, 2001).

TABLE 1 Descriptive statistics for popularity

Early adolescence (n = 1686) Middle adolescence (n = 2519)
Wave 1 Wave 2 Wave 1 Wave 2

Popularity

Average level (SD) 3.48 (1.56) 3.51 (1.59) 3.49 (1.58) 3.51 (1.58)

Number of students per category (%)

1 (z ≥ −1) 233 (13.82) 235 (13.94) 371 (14.73) 372 (14.77)

2 (−1 < z ≤ −0.5) 216 (12.81) 227 (13.46) 285 (11.31) 282 (11.19)

3 (−0.5 < z ≤ 0) 409 (24.26) 376 (22.30) 613 (24.34) 600 (23.82)

4 (0 < z ≤ 0.5) 393 (23.31) 390 (23.13) 590 (23.42) 589 (23.38)

5 (0.5 < z ≤ 1) 184 (10.91) 186 (11.03) 263 (10.44) 283 (11.23)

6 (z < 1) 239 (14.18) 262 (15.54) 379 (15.05) 380 (15.09)

n missing 12 (0.07) 10 (0.06) 18 (0.71) 13 (0.52)
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2.4.1 | Model specification

The structural effects included for the friendship network were density, modeling the number of nominations; reciprocity,
modeling the tendency of adolescents to reciprocate friends' incoming nominations; transitive triplets, modeling the tendency
that friends of friends are more likely to be nominated as friends; in‐degree friends, modeling the tendency of adolescents who
receive more nominations are more/less likely to receive even more ties.

Moreover, ego effects (sender) and alter effects (receiver) were included for adolescents' popularity and gender. The ego
effect models the probability that popularity levels affect the number of friendship nominations given, whereas the alter effect
models the probability that popularity levels affect the number of friendship nominations received. We also estimated the
ego × alter effect (selection‐similarity effect) for popularity, which measures whether adolescents with a certain popularity
level selected other who scored similarly high or low. We included a same gender effect that indicates the probability that
adolescents select same‐gender peers as friends.

Structural behavior effects reflect how behavior changes over time. Two effects were included: the linear and quadratic
shape effects. The linear shape effect is an intercept which indicates the average tendency toward low values (negative value) or
high values (positive value) on popularity. The quadratic shape effect expresses a feedback effect of the variable on itself. A
positive value reflects a self‐reinforcing effect, which indicates that popularity levels tend to occur on the extreme end of the
scale level. A negative value reflects a self‐correcting effect which indicates that popularity levels are unimodally scattered
around the group average (Snijders et al., 2010). To examine the influence effect on popularity, we modeled an average alter
effect indicating whether adolescents with friends who have higher popularity levels increase their own popularity over time.
We also controlled for the main effect of gender on changes in popularity levels over time.

The control of structural effects (such as density, reciprocity, or shape effects) and covariables effects such as gender is
important to minimize the possibility that the substantively relevant study effects are not actually the effect of some different
but correlated effect.

2.4.2 | Missing data

Missing data constitutes a challenge and problem in SAOM because the strong dependence between network observations
leads to biases when simple treatments such as case‐wise deletion are conducted (Krause et al., 2020). When using MoM
estimation only small biases in the parameter occur with small amounts of missing actors (less to 20%; Huisman &
Steglich, 2008). In the RSiena package under MoM estimation missing network data is internally imputed, but these values
are not used for the calculation of target statistics and the evaluation of the parameters, thus having little effect on the
estimated model. We applied a recently developed multiple imputation procedure for the 30 of 160 included classrooms with
20%–50% of missing actors in one or both waves (see Table S1). The Supporting Information Material provides more
information about our missing data treatment.

2.4.3 | Overview of analyses

The coevolution model was examined separately for each classroom. The significance tests were performed by dividing the
estimates by their standard errors, resulting in t‐values which under the null hypothesis are approximately normally
distributed (Ripley et al., 2021). The results were meta‐analyzed for early and mid‐adolescence separately, using the metafor
package in R (Viechtbauer, 2010). Finally, to examine the differences among two age groups, we calculated the extent to
which differences between the estimates were statistically significant using a F‐test with the following formulae:
βa βb SEa SEbˆ − ˆ / +2 2 , which under the null‐hypothesis of no effect has an approximating standard normal distribution
(see Section 8.5, Ripley et al., 2021).

A total of 128 classroom models showed good convergence (Ripley et al., 2021). For 57 of these classroom models,
additional effects were necessary to achieve an acceptable model fit. This is a standard practice in social network analysis
because this type of longitudinal analysis is complex (Ripley et al., 2021). Table S2 shows the final model specification of each
classroom. Despite making these adjustments in the model specification, a total of 32 classrooms did not converge, which
could be because of several networks and/or behavior characteristics (e.g., not enough stability/too much change; too small
group sizes). Table S3 shows the descriptive statistics of these 32 classrooms. A comparison between converging and
nonconverging classrooms is made in Table S4. Nonconverging and converging classrooms differed minimally in the
indicators for network density and changes in friendship and popularity but differed in the reciprocity indices in Wave 1,
the Jaccard indices for friendship change, and the average of adolescents who maintained a stable friendship ties over time
(see Table S4).
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As a robustness check, we ran the meta‐analyses again after excluding the classrooms with missing data between 20% and
50%. This led to similar results (compare Table S5 and Figure S2 with Table 3 and Figure S1).

2.4.4 | Goodness of fit

Good model fit was obtained for 103 out of 128 converged classrooms. It is important to consider that convergence of a
model and good model fit are not the same. In the other 25 classrooms, one or more of the global network statistics did not
show an optimal fit (specifics for these classrooms without optimal fit statistics are shown in Table S6 and Figure S3). Again,
as a robustness check, we excluded the classrooms without optimal model fit, which led to similar results (compare Table S7
and Figure S4 with Table 3 and Figure S1).

3 | RESULTS

3.1 | Descriptive statistics

Table 1 presents the distributions of popularity in both waves for early and mid‐adolescence. Most adolescents are in the
middle of the popularity distribution. The bivariate correlations showed a high popularity stability between Wave 1 and 2 for
early (r = .70) and mid‐adolescence (r = .82).

Table 2 provides the descriptive statistics of the friendship networks. The average degree indicates that adolescents
nominated about four friends. The increase in density levels at Wave 2 shows that adolescents nominated more friends at the
end than at the beginning of the school year. There was a tendency for friendship to be reciprocal, as indicated by the high
reciprocity indices (between 48% and 56%), and for friendships to occur in cohesive subgroups, as indicated by the
moderately high transitivity indices (close to 50%). The Jaccard index (the proportion of stable ties at both time points) had
mean values of 0.33 and 0.37 for early and mid‐adolescence, which for modeling requirements indicates sufficient, but not

TABLE 2 Descriptive statistics and changes in friendship networks and popularity levels from Wave 1 to 2

Descriptives
Early adolescence
(50 classrooms)

Mid‐adolescence
(78 classrooms) Comparison test

Wave 1 Wave 2 Wave 1 Wave 2 Wave 1 Wave 2

Network indicators t df p t df p

Average degree 4.77 (1.29) 5.28 (1.56) 4.1 (1.18) 4.3 (1.03) 2.973 98.82 .004 3.881 76.52 <.001

Density % 20 (7) 23 (8) 16 (5) 17 (5) 4.256 81.27 <.001 4.753 75.26 <.001

Reciprocity % 48 (9) 52 (10) 56 (11) 55 (9) −4.461 115.29 <.001 −1.885 99.61 .062

Transitivity % 50 (11) 52 (8) 50 (9) 49 (7) 0.108 86.06 .915 2.615 102.44 .010

Network autocorrelation

Moran's I popularity 0.2 (0.15) 0.25 (.18) 0.41 (0.16) 0.35 (0.21) −7.499 116.65 <0.001 −2.98 115.55 .004

Wave 1–Wave 2 Wave 1–Wave 2 Wave 1–Wave 2 Wave 1–Wave 2

Friendship change t df p

Jaccard index 0.33 (0.08) 0.37 (0.09) −2.642 114.89 .009

Average ties lost 56.6 (23.01) 50.79 (26.84) 1.257 115.95 .211

Average ties new 68.82 (26.11) 55.72 (23.01) 2.845 95.52 .005

Average ties stable 63.34 (20.4) 62.19 (20.42) 0.253 105.05 .801

Popularity changes

Average students down 7.1 (1.95) 6.18 (2.23) 2.378 114.41 .019

Average students up 7.24 (2.45) 6.54 (2.18) 1.598 96.5 .113

Average students stable 10.54 (3.66) 14.37 (4.26) −5.36 115.78 <.001

Note: Standard deviations are included between parentheses.
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too many changes over time (Snijders et al., 2010). Moran's I network autocorrelation coefficient indicates the degree to
which friends are similar in popularity (Steglich et al., 2010). Perfect independence (values close to 0) indicate that friends
differ completely in popularity levels, whereas perfect similarity (value close to 1) indicates that friends have the same
popularity levels. In our study, values of Moran's I coefficients were between 0.20 and 0.41, which indicate behavioral
similarity (Steglich et al., 2010).

T‐tests showed significant differences between early and mid‐adolescence for all networks indicators at both waves,
except transitivity at Wave 1. Specifically, friendship networks in early adolescence showed a higher density than in mid‐
adolescence. Friendship relationships in mid‐adolescence were more reciprocal than in early adolescence. Friendships were
more transitive in early adolescence at the beginning of the school year in early adolescence than in mid‐adolescence
classrooms. Finally, friendship networks were more stable in mid than in early adolescence, as indicated by higher Jaccard
indices and fewer network changes (specially in created ties). Popularity changes were similar in both age groups (see
Table 2). Popularity levels were more stable in mid‐adolescent classrooms, while in early adolescent groups a greater
tendency to change was found, especially to reduce the popularity level.

3.2 | Structural networks effects

Table 3 and Figure S1 present results of the longitudinal social network analyses. Friendship nominations showed a
significant tendency to being reciprocal and transitive (b = 1.18; p < .001; b = 1.51; p < .001, for early adolescence; and b = 1.50;
p < .001; b = 1.24; p < .001, for mid‐adolescence). A negative in‐degree friendship effect was found (early adolescence:
b = −0.40; p < .001; mid‐adolescence: b = −0.52; p < .001), which means that adolescents receiving relatively many friendship
nominations attracted less friendship nominations over time.

3.2.1 | Friendship selection effects

Adolescents with higher popularity scores received more friendship nominations over time than their less popular peers (the
alter effect was in early adolescence: b = 0.09, p < .001; mid‐adolescence: b = 0.05, p < .001). Adolescents with a higher

TABLE 3 RSiena estimation results for friend selection and influence effects for popularity and difference tests for the comparison between early and
mid‐adolescence

Early adolescence Mid‐adolescence
Difference in F‐testEst. SE N Est. SE N

Friendship network dynamics

Density −1.98*** 0.16 50 −1.72*** 0.13 78 −1.30

Reciprocity 1.18*** 0.07 50 1.51*** 0.07 78 −3.47***

Transitive triplets 1.21*** 0.05 50 1.24*** 0.04 78 −0.47

In‐degree popularity −0.40*** 0.08 26 −0.52*** 0.06 51 1.14

Alter gender 0.15*** 0.04 49 0.03 0.04 78 2.05*

Ego gender −0.01 0.05 49 −0.03 0.05 78 0.26

Same gender 0.45*** 0.05 50 0.42*** 0.04 78 0.54

Alter popularity 0.09*** 0.02 50 0.05*** 0.01 78 1.97*

Ego popularity −0.04 0.02 50 −0.04*** 0.01 77 0.12

Ego × alter popularity 0.08*** 0.01 50 0.08*** 0.01 78 0.44

Behavior dynamics

Linear shape −0.05 0.06 50 −0.03 0.04 78 −0.22

Quadratic shape 0.00 0.02 50 −0.04 0.02 78 1.13

Friends' popularity (average alter) 0.23 0.13 50 0.31*** 0.09 78 −0.52

Effect from gender 0.06 0.09 35 0.08 0.08 64 −0.11

*p < .05; ***p < .001.
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popularity score sent less friendship nominations over time than their lees popular peers, but this effect was only significant
in mid‐adolescence (ego effect in early adolescence: b = −0.04, p = .078; mid‐adolescence: b = −0.04, p < .001). Adolescents
preferred friends who also had similar popularity level, which is consistent with our first hypothesis (ego × alter effect in early
adolescence: b = 0.08, p < .001; mid‐adolescence: b = 0.08, p < .001).

Table 4 showed the ego‐alter selection tables for early and mid‐adolescence. These kind of tables are used when some
behavioral variable appears in several estimated effects in the mode (in our study it refers to alter, ego and ego × alter
interaction in popularity), so the table can improve the understanding of these effects by considering all of them simulta-
neously. Therefore, the values within the table are the interpretation of the formula generated from the parameter estimates
for all popularity effects included in the model, regardless of the significance, or lack thereof, of each effect. Thus, Table 4
showed that adolescents were more likely to select peers as friends who were similar in popularity, and there was a
generalized tendency to prefer more popular peers than oneself, as the scores to the right of the diagonal were more positive
than the scores to the left of the diagonal.

We also found a significant positive alter effect for gender in early adolescence, which indicates that girls received more
friendship nominations over time than boys (early adolescence: b = 0.14, p < .001; mid‐adolescence: b = 0.03, p = .333). Both
early and mid‐adolescents preferred to befriend same‐gender peers (early adolescence: b = 0.45, p < .001; mid‐adolescence:
b = 0.43, p < .001).

3.2.2 | Friends' influence effects on popularity

We found partial support for our second hypothesis. Individuals' popularity scores were not affected by their friends' scores
(average alter effect) in early adolescence (b = 0.23, p = .073), but this effect was found in mid‐adolescence (b = 0.31, p < .001).
This means that mid‐adolescents with high‐popular friends increase in popularity themselves over time. The main effect of
gender on popularity was nonsignificant (early adolescence: b = 0.06, p = .673; mid‐adolescence: b = 0.08, p = .373). This
means that girls and boys did not differ in their tendency to increase in popularity.

3.3 | Differences in model results between early and mid‐adolescence

Comparing the extent to which effects between both age groups differed from each other, we calculated a z‐difference score
for all the separate estimates in our model (see Table 3). These comparisons revealed significant differences between the
reciprocity (z = −3.47, p < .001), popularity alter (z = 1.97, p = .048) and gender alter (z = 2.05, p = .040) in early and mid‐
adolescence. No significant difference emerged for popularity ego (z = 0.14, p = .903) and the influence effect for popularity
(z = −0.53, p = .601).

4 | DISCUSSION

The objective of our study was to describe and compare friendship selection and influence processes with regard to
popularity in early and mid‐adolescence. By doing so, our study has extended prior research in two important ways. First,
this study was the first to examine friendship selection and influence processes for popularity in mid‐adolescence. Second,

TABLE 4 Ego‐alter selection effects for popularity in early and mid‐adolescence (six popularity levels)

Early adolescence Mid‐adolescence

1 2 3 4 5 6 1 2 3 4 5 6

1 0.33 0.25 0.18 0.10 0.02 −0.05 0.43 0.30 0.17 0.04 −0.09 −0.22

2 0.03 0.05 0.07 0.09 0.11 0.13 0.16 0.12 0.08 0.05 0.01 −0.03

3 −0.26 −0.15 −0.03 0.08 0.20 0.32 −0.11 −0.06 −0.01 0.05 0.10 0.16

4 −0.56 −0.34 −0.13 0.08 0.29 0.50 −0.39 −0.24 −0.09 0.05 0.20 0.34

5 −0.85 −0.54 −0.24 0.07 0.38 0.68 −0.66 −0.42 −0.18 0.05 0.29 0.53

6 −1.15 −0.74 −0.34 0.06 0.47 0.87 −0.93 −0.60 −0.27 0.06 0.39 0.72

Note: The table describes the mean probability that adolescents with a given popularity level (row) would nominate peers with a given popularity level as a friend (column). On the
diagonal are the attractions between adolescents with the same popularity level. The mean levels reported are from the classrooms with a converged model.
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this study offers a deeper understanding about how friendship and popularity interact within the classroom and whether this
interaction differs throughout early and mid‐adolescence.

We found support for the first three first hypotheses, which refer to selection processes in friendship dynamics related to
self and peers' popularity levels. Taken together, these results suggest that popularity is a relevant individual characteristic at
these ages. We found that adolescents prefer friends who were similar in popularity, in line with our first hypothesis. This
finding is consistent with the similarity‐attraction theory (Byrne, 1971), and underlines that friendships are an emotional
investment based on mutual trust and a balance of power between both participants (Bagwell & Bukowski, 2018). Therefore,
differences in popularity among group members would be perceived as threatening and undesirable, which would encourage
adolescents to approach similarly popular classmates and avoid dissimilarly popular classmates (Prinstein, 2017).

Besides a preference for classmates that were similar in popularity, adolescents were attracted to high popular adolescents,
consistent with our second hypothesis. Whereas popular adolescents themselves were selective in their friendship pre-
ferences, in line with our third hypothesis. This high attraction to popular peers could be explained by an accumulation of
benefits and privileges by those who possess desired characteristics and are admired by others (Matthew effect;
Merton, 1968). Thus, classmates would reward popular peers by wanting to be part of their peer group (Eder, 1985).
Moreover, according to the basking in reflected glory effect (Cialdini & Richardson, 1980; Dijkstra et al., 2010), adolescents
also make a strategic use of their friendships with popular peers to promote their own position (Adler & Adler, 1998;
Merten, 2004). More studies are needed to examine the reasons for this preference for popularly asymmetrical peers.

The results of the third hypothesis could be explained because more popular mid‐adolescents may perceive the inclusion
of less popular peers in their friendship network as a risk because popularity is a limited resource (Cillessen & Marks, 2011;
Prinstein, 2017). This selectivity in their preferences together with the lower tendency to name less popular peers as friends
would allow us to hypothesize that friend preferences of unpopular mid‐adolescents toward popular ones might not be
reciprocal. Future studies should confirm from a network perspective whether such asymmetry exists and leads to a process
of deselection of unpopular adolescents by popular ones.

Our results partially support our fourth hypothesis: mid‐adolescents are influenced by the popularity of their friends. This
finding suggests a popularity contagion effect (Marks et al., 2012) and that popularity is not only an individual characteristic
but can also be spread to close connections (Cillessen & Marks, 2011). In contrast to previous social network research
(Dijkstra & Berger, 2018; Dijkstra et al., 2013; Logis et al., 2013; Shin, 2017), we did not find a significant friend influence
effect in early adolescence. A reason that the influence effect would be somewhat weaker in early than in mid‐adolescence
may be that influence is weaker in an educational transition, a period that often leads to selection first and influence later
(Gremmen et al., 2017).

Our findings supported only one of our three hypotheses about the differences between the two age groups. Specifically,
we found that popular adolescents were more attractive as friends during early adolescence, consistent with Hypothesis 2a.
This finding, along with the higher density levels in friendship network, suggested that early adolescents were more
motivated to expand their friendship networks. Early adolescents with lower levels of popularity gave many friendship
nominations, in an attempt to promote their social position, but these nominations were less reciprocal and stable than at
later ages, and popular adolescents of both ages showed a clear tendency to be selective in their friendship preferences.

Although early and mid‐adolescents did not differ in how selective popular adolescents were in their nominations
(Hypothesis 3a) or in the strength of the effect of friends' popularity (Hypothesis 4a), our findings nevertheless suggest a
tendency of change from early to mid‐adolescence, mainly among students with lower popularity levels. Thus, popularity
becomes a desired characteristic that defines not only the individual but also the group, because being friends with popular
peers may increase one's own popularity (basking in reflected glory; Cialdini & Richardson, 1980; Dijkstra et al., 2010).
Future studies should explore how these selection and influence processes between friendship nominations and popularity
levels occur both during childhood and at later ages such as in college. This will provide a better test of the development of
selection and influence processes regarding popularity.

4.1 | Strengths, limitations and practical implication

Our study has important strengths that should be highlighted, including a large number of (Spanish) participants. Our
research is also the first to describe friendship selection and influence processes in mid‐adolescence, and to compare these
processes between early and mid‐adolescents.

Despite these strengths, this study also has important limitations that should be taken into account. First, seven class-
rooms with 50% or more missing data had to be excluded because of lack of information and data stability. We used a
multiple imputation procedure in 30 classrooms with 20%–50% missing data. This procedure increased the representa-
tiveness of our sample and the sensitivity analysis in which these classrooms were excluded did not change our results.
Second, models did not converge for some of the included classrooms, despite the statistics adaptations which were
developed. This could have affected our results if these classrooms differed in relation to the studied phenomena. However, as
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only 32 of the 160 classrooms were excluded, it could be affirmed that the potential for significant bias is low. Third, our
study is an analysis of social development in adolescence, but we have not taken late adolescence into account, a more stable
developmental period (Lansu & Cillessen, 2012). Last, our study does not include any control variables related to popularity
(LaFontana & Cillessen, 2002). Previous studies included aggressiveness or prosociality as controls (Dijkstra et al., 2013; Logis
et al., 2013), but that did not affect the selection and influence effects regarding popularity. However, other individual
characteristics such as leadership or physical appearance have not been explored. Further research is needed that takes these
characteristics into account as alternative explanations for popularity effects.

Our study has important practical implications, because the social dynamics that develop within the classroom impact
adolescents' well‐being social development (Veenstra & Laninga‐Wijnen, 2022), and also in other social dynamics such as
bullying (Romera et al., 2019; Romera, Jiménez, et al., 2021). Therefore, knowing how affective and popularity dynamics
interact and change in the classroom is highly relevant. Our findings underline the need to develop intervention programs
aimed at promoting strategies to invest more in likeability and friendships (getting along) than in popularity (getting by), and
also to associate popularity with more prosocial than aggressive behavior as previous studies found during mid‐adolescence
(Romera, Ortega‐Ruiz, et al., 2021).

4.2 | Conclusions

We have examined friendship selection and influence processes with regard to popularity levels separately for early and mid‐
adolescents. Our study underlines that most adolescents preferred friends similar in popularity. Less popular adolescents
showed a strong attraction to befriend more popular classmates, whereas popular adolescents were more selective and
avoided friendships with less popular peers. This study suggests that popular adolescents have an “exclusive” position at the
top of the hierarchy. The few that they allow as friends are rewarded with an increase in their popularity levels. Thus, both
selection and influence processes take place with regard to popularity in adolescence.
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