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Abstract

This study examined to what extent adolescents’ and their friendseiskviorsice.,

delinquency and alcohol use) hinder or promote their academic achievement (GP¥iLea
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versa.Longitudinal data were uset£1219seventhninth gradeadolescentdVl age =13.69)
Results showed thaisk behaviors negatively affected delkcents’ GPA, whereas GPA

protects against engaging in risk behaviors. More@awlescents tend to select friends who
have similar behaviors and friends’ behaviors become more similar ovgisamebehavior
selectionsandrinfluencelrurthermorealthough saméehavior effects seemed to dominate,
evidence was found f@ome crosbehavior selection effects and a tendency in seventh grade
for crossbehaviorinfluence effect€oncluding,it is important to investigate the interplay

betweerdifferentbehaviors with longitudinal social network analysis.

Keywords:academic achievement; alcohol use; delinquency; early adolescence; RSiena

Adolescents’ Friendships, Academic Achievement, and Risk BehaviolSameBehavior
and Cross-Behavior Selectionand Influence Processes

It is well-documented that academic motivation and academic achievement tend toidecline
adolescencéCrosnoe & Benner, 2015; Eccles, 2004; Shin & Ryan, 2014). Simultaneously,
adolescence is-a sensitive periodtfainitiation of risk behaviors, such as delinquency and
substance ugé&teinberg, 2007). Academic achievement and risk behaviors do not develop
independently, and previous studies have found a negative association libegeen
behaviors (Hinshaw, 1992; Maguin & Loeber, 1996; McEvoy & Welker, 200f)lescents’
educational success is found to be an impotiafier forinvolvement in delinquency
(Maguin & Loeber, 1996)and academic remediation trainings have been shown to reduce
risk behavior(PattersonDeBaryshe, & Ramsey, 1990)isR-behaving students often show
academic failure; as they display mofétask behavior in school afchve more difficulties
completingsthomework assignments (Jeynes, 2002; Patterson et al.,A@86%cents’
friendships:caie a potential explanation linking theiragemic achievement and
engagementin risk behaviors.

Establishingriendships is importarnih adolescence and adolescents spend more time
with peers in this period than in any other time in the life co{&Ben, Weissberg, &
Hawkins, 1995; Witkow & Fuligni, 2010An increasing body of research using social
network analyses focuses on the influencing role of friends in adolescents’ behaviors,

showing that they exert powerful influences on adolescents’ social developmemapbygs
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theirbehaviors, including academic achievement and risk behgimeshwald & Prinstein,
2011; Veenstra, Dijkstra, & Kreager, 2018} the same time, selection processes can explain
similarity of friends’ behaviors, referrinig mechanisms by which individuals select peers as
friends who are similar to themselves in specific behaviors or attitudes. Selecting similar
others as+friends (homophily, Lazarsfeld & Merton, 19¥eherally makes relationships more
rewarding/stable, and with less conflict as similar peers understand eachebtber
communicateinan‘easier way, and find each other more trustworthy and ptedictab
(Hallinan, 4980; McPherson, Smith-Lovin, & Cook, 2001; Veenstra, Dijkstra, Steglich, &
Van Zalk, 2013).

With,a few notable exceptiondna@ost all prior researcan the role of peers haslely
focused onrpeerselection and influence in one type of behaaimebehavior processgs
Samebehavior selection and influence processes refer to studying one behaviottionsola
from other behaviorsSuch researcéxamines whether an individual selects friebpdsed on
the same behavior and whether an individual’s behavior is predicted by the samerbahavi
friends. However, such a narrow focus might not be sufficient to capture the dynamic and
interwoven.nature among friends and their attributes. Friendsl@pti®n andnfluence
processes'may.also be guidedcbyssbehaviomprocesses, in whicimdividuals choose
friends basedothe combination witlanother type of behavior and friends’ behavior
influences another behavior in the individ(@techwald &Prinstein, 2011). Only one study
has explicitly tappdinto crossbehavior influenc@rocesseand showedhatfriends’
depressive symptoms @ifriends’ impulsivity prediadchanges in adolescents’ nonsuicidal
selfinjury behaviors (Giletta, Burk, Scholte, Engels, & Prinstein, 2013).

As there is a clear link between the two behaviors (i.e., academic achievement and risk
behaviors), we aim tgain more insights in the causes and consequences of these behaviors,
by studying the interplay between agdents’ and their friends’ academic achievement and
risk behaviorsln this study we contribute wurrent researchy examining both same-
behavior and-erosisehavior selection and influence procesesemlolescencdor academic
achievement.and risk behaviors (i.e., delinquency and alcoholTirenain research
questiongelated to crosbehavior selection processa® To what extent does adolescents’
academic achievement affect friendship selection based on peers’ risiobgh&nd to what
extent do adolescents’ risk behaviors affect friendship selection based on peers’ academic
achievement? The main research questions related teb®basior influence processes are:
To what extent doisk behaviors of friends hinder orgmote adolescents’ academic
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achievemerit And to what extent doésends’ academic achievement leachtinlescents’
risk behaviors?
Theoretical Background

Same-Behavior Selection and Influence. It is not surprisinghat peers and friends
play a role inradolescents’ development, as adolescents stagé@art of their time irthe
company of peers (Brown, Eicher, & Petrie, 19&3pecially after theansition from
elementaryto’secondary school, having friends and being with theam iimiportant aspect of
school lifedfor mosadolescentgHaynie, 2001). Finding a position within larger peer
networks is important for adolescents, resulting in susceptibility for pieemce in these
transition years (Altermatt & Poerantz, 2003). Friends can provide social, emotional, as well
as academic support, and often act as role models by setting norms for specific behaviors
(Eccles et al., 1993; Lynch, Lerner, & Leventhal, 2013; Rodkin & Ryan, 20h®)ificludes
encouragingr discouraging specific behaviors, such as academic achiev@arenitmen,
Dijkstra, Steglich, & Veenstra, 2017). Friends can supply an adolescent with ikationt
and attitudes to support specific behaviors, such as risk behaviors or pro-school behaviors
This is related.torthe social learning the(®andura, 1977), which holds that students both
learn specific'behaviors through observamgl imitatingpeers and through receivisgcial
rewards @r'sanctions (reinforcement).

Although aademic achievement in adolescence is important for future chances and
opportunities, adolescence is often associated with a downward trend in academic
achievement, indicated by more academic failure and school drthyaouin earlieyears
(Crosnoe & Benner, 2015; Eccles et al., 1993; Shin & Ryan, 2014). Friendship selection and
influence processes have been found in previous studies to explain stadadéshic
achievemenfFlashman, 2012; Gremmen et al., 20R@@mbaran et al2017; Shin & Ryan,
2014). These studies have indicatieat adolescents’ academic achievement functioned as a
sorting mechanisrfor friendships as well as that friends became more similar over time with
regard to academic achievement.

Alsoyfriends may pull adolescents toward risk bebiess Delinquent behaviors and
experimentation with alcohol are salient risk factors in early adoleseedosonsidered
normative (Franken et al., 2015; Moffitt, 199Bjiskbehaving adolescents get rewarded by
their peers in this time period by obtainiadpigh social statug-ranken, Harakeh, Veenstra,
Vollebergh, & Dijkstra, 2016)As risk behaviors develop in the peer context, it is important
to examineghe roleof friendsin these behavio®odge, Coie, & Lynam, 2008; Osgood,
Feinberg, & Ragan, 2015ndeed, previous studies have found friendskipction and
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influence effects on adolescen&¢ohol use and delinquency (Burk, van der Vorst, Kerr, &
Stattin, 2012; Kiuru, Burk, Laursen, Salmela-Aro, & Nurmi, 2010; Osgood et al., 2015;
Steglich, Snijders, & West, 2006)hese resultgrdicate that students often sel&iends

based on simildty in risk behaiiors as well as become more similar to each other over time.

Croess=Behavior Selection and Influence. To understanthe negative interplay
between adolescents’ academic achievement and risk behaviors, we examine whether the
negative association between these behaviors can be explained by frisetsttipn and
influence processe¥e align witha relational developmental perspective that highlights the
interplay between individual characteristics and the context in affecting developves
time (Crosnoe & Benner, 2015; Lerner & Schmid Callina, 2013). Althpugprinciple,all
social network'studies exemplify this perspective, only considering one belaiisthe
vision of a relational developmental system perspectwich advocates looking at different
behaviors simultaneouslifience, ar study takes a step forwarg bonsidering the
examination of cross-behavior effects.

We'use the “maturity gap” as theoretical starting pfmintinderstanding how
academic achievement and ris&haviors are related to each oti#etolescents become more
vulnerableto ‘engagement in risk behaviors. One explanatibatisWestern societies there
is often @ diserepancy between physical status (i.e., pub®taration) and social statuse(,
being acknowledged as mature, for instance by having autonomy in decision making and
access to adult privileggghe soealled maturity gagDijkstra et al., 2015; Moffitt, 1993By
engaging irrisk behaviors, youth try to assert their independemephasizing their maturity
Risk-behaving adolescents challenge adult rules and parental authority to getaf sense
autonomy (Sentse, Dijkstra, Lindenberg, Ormel, & Veenstra, 2010).

Independence can, howevalso be asserted by decreasing efforts in school, as low
academic achievement also represeméballiousreaction againgheadult norm to achieve
well in school.Hence, in adolescence academic achievement represketitmapproved
behavior, whichs at odds wittrisk behavioyreflectingmorepeerapproved behaviorgHfll
& Tyson, 2009;:Wallace & Fisher, 2007). In supportho$, ahieving well in school does
indeed not.go well together with engaging in risk behadsranegative association has been
found concurrently and over time between indivicaddlescents’ academic achievement and
their risk behaviorgHinshaw,1992; McEvoy & Welker, 2000Moreover, academic
achievement generally becomes less positively and risk behaviors more positively associated
with social status the peer group (McEvoy & Welker, 2000).
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However, the extent to which adolescents experidgreenaturitygap differs
depending on the timing of biological maturation anddlescentssocial mature status
(Moffitt, 1993). As a consequenc@mseadolescentsight be more inclined to engage in risk
behaviors and havelew academic achievement, whereas other adolescemisly more
with adult=approeved behaviors (Allen, Porter, McFarland, Marsh, & McElhaney, 20th).
regard to friendship selection, risk behaviansl academic achievement might form a
defining feature in'the formation of friendship groups by affecting adolescené&tiath to
and avoidance of certain peers. That is, whether or not adolescents experience the maturity
gap affecs with. whom adolescents prefer to hang out witkkfehavingadolescentsight
prefer peers as friends who also react agaithsit norms, andhare the same values and
frustrationgy resulting from the maturig@p In that sense, it is likely that risglehaving
adolescents‘am@ore inclined to select lov@chieving peers as friends, whereas adolescents
who do not engage in risk behaviors mightrbere likelyto befriend high-achieving
adolescentg-riendship selection may also function the other way around, with low-achieving
adolescentbeing more inclined to befriend risk-behaving peers, whereasabigkving
adolescentsaight'be more likely to choose peers as friends who do not engage in risk
behaviors.

With*regard to influence processegseeptibility to peer behaviors acrds=havors
might also be.driven by experiencing the maturity gap. That is, adolescents who feel trapped
in the maturitygap might be more susceptible to peer behaviors that reflect oppgsimgt
adult normsfavoring risk behaviorand rejecting academic aeliement. As such, different
behaviors might constitute a subcultwigh clear normsither approving or disapproving
behaviorsAs alolescentgenerallyhave a need for social approyahd the avoidance of
social rejection) by peers, thagjust theitbehaviors to that of their friends to be appreciated
by those peers they value and feel most positively about (Brechwald & Prinstein, 2011;
Hallinan, 1980). This search for approval by means of meeting peers’ approved behaviors
might affect-different, sonienes incompatible, behaviors. Adolescents might be influenced
by the norms:fer engaging in adult-approved behaviors (i.e., high academic achievement and
no engagement in risk behaviors)paerapproved behaviors (i.e., low academic achievement
and engageent.in riskbehaviors).

Moreover, friendsalsoprovide opportunities for risk behaviors (Osgood et al., 2015).
Spending time with peers and engagntin these behaviomnight allocate time away from
academieoriented behaviors, such as doing homework. In reverse, having friends who are

focused on academic achievement might protect against risk behaviors asthgrending
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pattern leaves less room for risk behaviditsus, risk behaviors of friends might negatively
affect adolescents’ academic achievement, whereas, in reverse, academic achievement of
peers might protect against involvement in risk behaviors.
The Present Study

We examinesthe'interplay between adolescents’ and their friends’ alcohol usgqueeaty,
and academic achievement, by focusing on both same-behavior and cross-behavior selection
and influencerocessesising a social network approache\Wxpect that frierglinfluence
adolescents’ academic achievement asklbehaviors botllirectly (samebehavior
processesand indirectly(crossbehavior processed)s thegenerative processes responsible
for this asseciation can come about in tmays, we are interested ithe role of adolescents’
and their friends’ risk behaviors in their academic achievement as well as the role of
adolescents™and their friends’ academic achievement in their engagement ghesiobs.

We hypothesize that adolescents select siratdrieving peers as friendsafne
behavioracademic selection hypothesidselect friends based on similarityrisk
behaviors $gamebehaviorrisk selection hypothegisMoreover, we expect that low-achieving
adolescents.amaore likelyto select friends who engage in risk behaviehereas high
achieving adolescents are more likely to select friends who do not engage in riskisehavi
(crossbehavioracademic ego by risk alter selection hypothdsisjhermore, we
hypothesize thadolesents with no engagement in risk behaviors are more inclined ta selec
high-achieving peers as friendshereas adolescents who engage in risk behaatiersore
likely to select lowachieving peers as friends¢ssbehaviorrisk ego by academic alter
selection hypothesis

With regard to influenceye hypothesize that adolescents become more siwitlar
regard toacademic achievement to their friendarfebehavior academic influence
hypothesisand more similar in risk behaveto their friends gamebehavior risk influence
hypothesis Additionally, we expect crosbehaviorsocialization effectsan such a wayhat
friends’ riskdbehaviors predict adolescents’ academic achievement over time, with friends
having highsseeres atisk behaviors discouraging academic achievement (decreases over
time) and_these having low scoresrk behaviors promoting academic achievement
(increases over. timegiossbehaviorrisk influence hypothesisSimilarly, we hypothesize
that friends’ acadeim achievement predicts adolescemisk behaviors over time, with high-
achieving friends discouragingsk behaviors and lovachieving friends promotingsk
behaviors ¢rossbehavior academimfluencehypothesis
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We test our hypothesesgith SNARE da& for seventh, eighth, and tiingraders’
academic achievement, alcohol use, and delinquetioyving to assess potential differences
between school year$his is particularly relevant in view of the increase of risk behaviors in
early adolescence@artially the same data (the same eighth grade students) has been used to
test developmental differences between school years in selection and influence processes with
regard toaverage and clustapecific academic achievemd@remmen et al., 201 7ther
studies with' SNARE dataseddifferent subsample® study the role of paren{Bijkstra et
al., 2015) statug(Franken, Harakeh, Veenstra, Vollebergh, & Dijkstra, 20481scontrol
(Franken, Moffitt, et al., 2016), armological maturatior{fFranken, Prinstein, et al., 2016) in
friendship ‘and externalizing behavior dynamics.

We applyistochastic actdrased modellingRSiena)to unravelsamebehavior and
crossbhehaviorselection and influence processes for academic achievement and risk behaviors
(i.e., alcohol use and delinquency)Siena makes it possible to disentarggection from
influence processes by examining changes in relationships and behaviors simultaageously
well as crossselection and croggfluences of different behavio(&iletta etal., 2013;

Ripley, SnijdersyBoda, Vords, & Preciado, 2016; Snijders, Van de Bunt, & Steglich, 2010;
Steglich, Snijders, & Pearson, 2010).

Method
Participants and Procedure
This study used a subsample from ldrger longitudinal projecBNARE (Social Network
Analysis of Risk behavior in Early adolescence), that focasesrly adolescentsocial
developmenand specificallyontheirinvolvement in risk behaviors (Dijkstra et al., 2015;
Franken et al2016). Two secondary schools inabiareas participate one in the middle
(one location) and one in the north of the Netherlands (with four distinct locations). In 2011-
2012,all first- and second-year students from these secondary schoeiged an
information letter for themselves atlteir parents, in which they were askegarticipate A
schoolyeardlater(20122013),all new first year students were abgaproached for
participationsin:the study.

If studentsor their parentsvished to refrain from participation, they were requested to
send a replyscard or email within ten days. This consent procedure is in accovithribe
Dutch law and has been used in previous studies (Osgood et al., 2013; Shin & Ryan, 2014).
Moreover, duringheassessmest(in October, December, and April of each school ydar)
was emphasized that participation wasfidential and could be terminated at amyment

The study was approved by the Institutional Review Board (IRB) of one of the participating
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universities Of the approached 1826 students for the SNARE study, 1786 students were
willing to participate 1 age Time 1 = 12.91 yeaiSD= 0.70, 50.1% boys, 83.9% Dutch).
Everyassessmertbok place during regular lessons within approximately 45 minutes
and started witla brief introduction by research assistaBisbsequently, students filled in the
questionnaireron individual computers, including both self-reports and peer nominations.
Using‘Cloud Solutions Socio Software’ (www.sociometstudy.com) particularly
developedforthe'SNARE study, studemntye ableo answer peer nomination questions
easily by leoking up and selecting their classgrademates’ names from a datab#se.
possible, absent students filled in the questionnaire within a month after the assessment.
The present studycludedall seventh graders (first year studemtsecondary
education)yeighth graders (second year studentshiatidgraders (third year stantg in
the four northern locations in 2012-201@th three waves per school yehr the seventh
grade therewerel9 classrooms (Time N=390,M age = 12.64, 48.2% boys, 97.7% of the
participants was born in the Netherlands, 95&f their fathersand 962% of their motheis
In the eighth gradehere wereas well 19 classrooms (Time N=418,M age = 13.64, 50.0%
boys, 98.7%.0f the participants was born in the Netherlands, 96.8% of their fathers, and
96.9% of their.mothers In theninth gradethere were21 classrooms (Time N=411,M age
= 14.75]49:6% boy$8.6% of the participants was born in the Netherlands, 96f1beir
fathers, and 94:2% of their motherGyade level networks were created per wave per school
year. See Appendix A for more specific information on the number of students per wave and
the missing data due #dtrition and dropoutBased on the available information, students had
on average less than two classmates in secondary school who attended the same elementary
school. Hence, the vast majority of students enter a new peer context when they make the
transition to secondary education. Note that studariteeir first years of secondary school in
the Netherlandfllow the same courses with the same classmates svieopl day.
As Dutchisecondary schools are organized by a tracked system (see Gremmen et al.,
2017 for ardetailed descriptionye differentiatecthreetypes of tracks in our analysdse
lowest tracksineluded the preocational track with a practical entation (30.0%) and the
middle tracksincluded the pneocational track with a theoretical orientation (24.5%). The
highest trackiincludedoththe preuniversty and general education trackd5.4%, as these
areboth high tracks and often combined within a classroom. In the models, we control for
being in thesame tracKtrack ego * track alter)

Measures
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Friendshipswithin grades were assessed using a peer nhomination procedure.
Participants were presented the names of their classmates on a computer screen in
alphabetical order, starting at a random name. They were asked to nomimdtestits
(‘Who are your best friends?’), followed by the same question concerning friends from the
samegradeacrossall locations Participantsvere allowed tanominate an unlimited number
of same and cross-gender peers. Based on botlvitien-class and withirgrade
nominations,;"weonstructed anveralladjacency matrix for the entire grade at all waves
within the school year containing all friendship nominations, with 0 and 1 representi
absence and presence of a nomination between aciods.

Academic achievemen{GPA; Grade Point Average)was derived from
administrative’dateadolescentsschool report cards. On these school report cards, which are
issued fourtimes pexchool yearadolescents’ average grades on all school subjects are
displayed, according to the Dutch grading system (i.e., ranging between 1 and 10, with grades
of 5.5 or higher corresponding to a passades from the first three school report cards
match with thedata collectiorwaves (i.e., October, December, and April), so we could match
the gradesbtained for the period preceding data collection with the data collected in the
questionnaire.

We calculated the average grades over six school subjects per adolescent if data was at
least availablesfor three out of the six subjebistch, English, mathematics, biology, history,
and geography. Because RSiena requires dependent variables to be measured on a discrete,
ordinal scaleadolescentsjrades were categorized into eight subcategories that optimally
differentiate the studentsde Table 1Gremmeret al, 2017).

Alcohol usewasmeasured by asking participants to report on how many occasions
they consumed alcohol duritige last three month3 1) or since the previous questionnaire
(T2 and T3), using a 1feint scale anging from 0 to over 40mes (Wallace et al., 2002)\s
the prevalence of alcohol use is relatively low in the examined age period, we decided to
recode thiswvariable as binary, indicating no use at all (0) or any use (1l)edtisng
allowed for-an-eXxamination @fhether stdents drak alcoholin the last three months)stead
of the amount of alcohol use.

Delinquencywasmeasured by asking participants how often (using a five-point scale,
ranging between 0 and 12 or more times) they had been involved in 18 types of antisocial
behavior during the last three months (T1) or since the previous questionnaire (lT®;and
including stealing, vandalism, burglary, violence, weapon carrying, threatening to use a

weapon, truancy, contact with the police, and fare evasion in public transportaléhe/as

This article is protected by copyright. All rights reserved



Running head: SAMEAND CROSSBEHAVIOR SELECTION AND INFLUENCE

based on the 12 questions frequently used in Dutch research (Nijhof, Scholte, Overbeek, &
Engels, 2010), and six additional items which reflect other important delinquent behavior
(e.g., Van Der Laan, Veenstra, Bogaerts, Verhulst, & Ormel, 28%80he engagement in
delinquent behaviors is relatively low in the examined age period, we decidedde tbis
variable asbinary, indicating no engagement at all (0) or any engagement (1).

Genderwas coded O for girls and 1 for boys.

Analytical Strategy

Social Network Analysis
Adolescents’ development of academic achievementiak&ehaviors were examined using
the Simulation Investigation for Empirical Network Analysis (Siena) software package in R
(Ripley et al.,2016; Snijders et al., 2010), package version 1.1IB84eevolution of
adolescents™ friendship networks and behes/are estimated bgtochastic actebased
simulation modelsin this way we are able to assess the contributiorsaafebehavior and
crossbehaviorselection andnfluence processes to friendsimilarity in academic
achievement andsk behaviors (Steglich et al., 201@imilarity needs to benderstood here
in a correlational'sense: two adolescamtssimilar to the degree that thieghaviorscores
differ in the,.same direction from the average adolescent’s sootfesgrade.

Bothadolescentsfriendships and behaviors are assumed to change continuously
between observation moments, based on individual preferences. Enough stabilityass well
changas neededetween time points to reach model convergefddelescents’ fiendships
(i.e., creating a new friendship or dropping an existing one) as wakiabehaviors (i.e., by
going one 'or more steps up or down in behavior) may change in response to the current
friendship structure and the behaviors of otwlescents the networkOverall, it isthus a
dynamic process which the model controls for changes in both adolescents’ friendships and
behaviors ‘as well as structural and individual effectesechanges in friendships and
academic andskbehaviorsThes danges iradolescentsriendships andbehaviorsare
modeled asstheresult tifeir decisions, revealing an underlying preference measure
(‘objectivedunction’) indicating how ‘satisfie@dolescentare with their local network
neighborhoed configuration.

In this'study, we estimated friendship dynamics (includagebehavior and cross-
behavior selection parameters) and behavior dynamics (inclsdingbehavior and cross
behavior influence parasters) for academic achievement, alcohol use, and deliy. In
the model specification, in the following subparagrabb,garameters are explairaad
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tested usingrratios (parameter estimate divided by its standard error), similar to other
generalized linear models.
Model Specification
Analyses in RSienmcludeparameter estimates related to both network dynamics (structural
network and-behavior-dependent selection dynamics) and behavior dynamics (behavior
tendencies and influence effectdking the Robbinddonro stochastic approximat
algorithm (see"Ripley et al., 201 @arameter estimates are derived from iterative simulations
Table 2 prevides an overview and textual and visual explanation of the main efféets in t
model.Most of the included effectsinction as contraneasure# orderto more accurately
assess selection and influence effects with regaaddtescents’ behaviors (academic
achievement,@lecohol use, and delinquency). Friendship networks were analyzed on a grade
level (seventh, 'eighth, and ninth grade) and sepanatiels were analyzed for the interplay
between alcoholuse and GPA, and delinquency and GBreover, timeheterogeneityvas
tested running models separately per period within each school yediffétences were
found in theparameter estimatés these models

The network dynamics part of the model consists of the following effeats.
parametergeflectthe rate of change imdolescentsriendships between time points,
indicating ' whether there is enough change in the friendship netWerklso includedhe
most commaorstructural network effecti® our model (Veenstra et al., 201Bensity
(outdegreeYyefers to adolescentg&ndency to nominate otheReciprocityreflects
adolescentgendency to reciprocate received nominatioppeersTransitive tripletsand
reciprocated transitive tripletsoncerrthe transitive closure of adolesce(itsends of
friends become friends’) and itstéraction with reciprocity, respectively (Block, 2015).
Three cyclesepresent nonhierarchical cycldsgeneralized reciprocity (i.eadolescenf
nominates adolesceBt adolescenB nominatesadolescenC, andadolescenC nominates
adolescenB). Mareover egg effects §ender; given nominations) aatfer effects (eceiver;
received neminations) wenecluded foradolescentsjender, track, alcohol use, delinquency,
and GPA. Ferexamplgender eg@ndgenderalter show to what extent gendaifects the
number of aeminations given and received, respectively.

Furthermorewe estimated thego * altereffect (selection effectjor track, GPA,
alcohol,anddelinquencywhich measures whether adolescamith high (low)scores
selected others who also scored high (low), showing whether similarity between ego and alter
increases the probability offlaendship between them. For gender, class, and locaten

testedthe effectfor having the same gender, being in the same class or at the same location.
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For example, theame gendegffectindicateswvhether girls nominate more girls and boys
nominate more boys as friends. Finally, we included:tbesbehaviorselectioneffects
between GPAand botlrisk behaviors in the network dynamics part, for examplalbehol
ego* GPA altereffect, which indicates whether adolescenits high (low) scores on
alcoholuseselected others who had high (low) GPA scores.

The‘behavior dynamics part of the model consists of the following effeats.
parametergefer to'the rate of change GPA, delinquency, and alcohol use between time
points, indicating whether there is enough change in these behdvieeszerage alter effect
(samebehavionnfluence effect) estimates whether adolescents’ academic achieyement
alcohol use odelinquencywerehigher for adolescents whose frieradsohad higher scores
on the same behavior, showing whethéolescerstitend tobehawe similarly to their friends
over time.Moreover, we estimatetthealter’s (friendship) average altdcrossbehavior
influence effect),indicatingrhether a friendsGPA, alcohol use, or delinquency influenced
adolescents’ behavior in a different domaience, it indicatedor example, whether
adolescents chandéheir riskbehaviors in response to their friends’ GPA.

We also.included thénear shapeeffect(overall temlency) and thguadratic shape
effect to controfor the overall mean and varianceaafolescentsbehaviorsThis latter effect
can only be“included for variables with more than two categories@i#eA negative
parameter indicatgsulling towards thenean, whereas a positive parameter indigatisting
away fromthe mearAlso, the effect of indegree on the behaviors was estimated (e.g., do
received friendship nominatiomsakean adolescent drink/being delinquent/having high
grades?) as well' as the deagree (e.g., do given friendship nominatioreke an adolescent
drink/being delinquent/having high graded=ipally, we controlled foadolescentsjender,
track, andGPA, alcohol use, or delinquency (depending on the outcome variable).

Results
Descriptive Statistics

Risksbehaviors.In Table 3, the percentagesaafolescentthat recently engaged in
some levels:of-alcohol use or engaged in delinquent behaviors are digmayeave per
school yearltican be seen that the prevalence of alcobelincreased in higher grades,
whereas aless.clear pattern was found for delinqu@®winquency was more prevalent than
alcohol use in seventh grade, whereas alcohol use was more prevalent in ninth grade
compared to delinquency. Moreover, the percentdgelolescentss shown that both used
alcohol and engaged in delinquent behavidhss percentage can be used to calculate the net

overlap, which varied between 43.{#éferring to the percentagé delinquentadolescentat
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T2 in eighth grade (9.3 / 21.3) who also drank alcohol) and 81.9% (referring to the percentage
of delinquentadolescentat T3 in ninth grade (25.8 / 31.5) who also drank alcoltatan
thus be concluded that there wadmlescentthat showed both behaviors.

Correlations. Table 4 shows the correlations between GPA and alcohol use and
delinquency-forall waves in all three school yeaAtsall wavesthere was a significant
negative correlation betweeanlolescentsacademic achievement and batk behaviors,
indicating that"higkachievingadolescentsvere less likely to drink alcohol or engage in
delinquentgbehaviordlso, a significant positive correlation was fouindall threeschool
yearsbetween alcohol use and delinquennogjcating thatadolescentsvho drank alcohol
were also more.inclined to engage in delinquent behaviors (range.45)244oreover,
correlationgnetpresented in Table Were positively significant across all waves within
GPA (range™= /71-.86), alcohol use (range = .44-.54), and delinquency (range = .40-.57). This
indicates thaadolescentsvith higher scores on these behaviors were more inclined to have
higher scores on the same behavior over time.

Network variables. Descriptions othe networks and changes in behavames
presented in . Tabl®. The average number of friendship nominations given varied between
5.25 and 8.63acrosshe school yeardhe friendship netwoskwere characterized by a
moderat@eciprocity indexn all years, with pdicipants reciproating about 5% of the
friendship nominations. There was also a tendency for friendships to occur in cohesive
subgroups, indicated by a transitivity index in the network of on average 45%. Fomtisér
friendship nominationsccurred between adolesceotshe samegender (about 84). The
amount of ‘changing nominations per student ranges between 4.71 aaddifG€ficates
sufficient power; its sum over all actors (thecadled Hamming Distance) is the main
determinant of statistical power of the stuhd roughly corresponds tioe role played by
sample size in regression models. The Jaccard index indicates the amount of stability in
friendship nominations. In order to be able to detect structural networkseffact hence
control for metwork interdependence), this index should be higher tharisg@?¥eenstra et
al., 2013) whiehfis the case for every wave.
RSiena analyses

Alcohaluse andGPA. Table6 shows the results of the RSiena analysis with regard to
adolescents’ alcohol use a@GdPA for the seventh, eighth and ninth gra@liee table includes
the estimate and the standard error for each effect. Estimates can be interpreted as log odds for
a relationship to exist (friendship part of the model) or for a behavior to chdoglealause
or GPA;Ripleyet al., 2016)
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A negative significant effect for outdegree was found, indicating that participants
average selected few peers (less than half of ghedg as friends. Moreover, adolescents
tended to reciprocate friendshipgere likely to becom friends with friends’ friend, but not
necessarily reciprocated, and there was a tendency to have a hierarchical asitrang
wererelatively-few three cycleAlso, adolescentselectedsamegender peers as friendad
there were‘'more friendships betemadolescents the same classroom and same location.

No significant'alcohol ego and alter effects were found, indicating that studtmisbl use
did not affect the amount of given or received friendship nominat@®®R4. didnot influence
the amount of given nominations as well, but in the eighth grade high-achaslotegscents
receivel mare naminations (GPA alter) whereas in the ninth grade they rddesse
nominations.

In line"with thesamebehavioracademi@chievemenandrisk behaviorselection
hypotheses, we foundgsificant positive selection effects for @RPand alcohol use in all
schoolyears.This indicates that adolescents selected peers with similar behaviors as friends.
With regard to the crodsehavior selection hypotheses, it turned out that seventh graders who
used alcohol.aveet selecting high-achieving peers as friends (and, correspondingly, seventh
graders who didiot use alcohdb avoid selecting low-achieving peers as friends; alcohol ego
X grade [#er).- This is in line with the expectatiorid/e can also see weakaossbehavior
selectioreffectsover schooyears.Moreover,high-achieving adolescenis the ninth grade
were more likely to select peers as friemdso used alcohalhereas lowachieving
adolescentmore likely selead friends who did not use alcohol. No other significaioss
behaviorselection effects were found.

Concerning behavior dynamics, no significant effects were found for gender and GPA
on students’ aldwol use, and there were also no significant effect from gendedalascents
GPA. Adolescentsn seventh and eighth grade from lower tracks, howewere more likely
to drink alcohol, an@lcohol use was associated with lower grades in seventh and ninth grade.
Adolescents’track also had a small effecttheir grades, negatively in seventh grade and
positively insthe/inth grade athebehaviorinfluence effects were found across all school
years for beth alcohol use and GPA. This is in line withsdmaebehavioracademic andsk
influence hypotheses, revealing that adolestéeptsaviors (alcohol use and GPwgre
affected by thesame behaviorsf their friendsWith regard to therossbehavior influence
hypotheses, only in the seventh gradeend (marginally significantyas found foa
negative influence effedf friends’ GPA on an individuadolescens alcohol use. This

resultsuggests that having higithieving friends leads tolawer chance of drinking alcohol,
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whereas having low-achieving friends leads to a higher chance of drinking aldohol.
significanteffects of friends’ alcohol use on individuals’ GPA have been found.

In sum,samebehavior selection and influence processes were found for both alcohol
use and GPA. There were also some cbedsavior selection processes, with seventh graders
who used-aleohol avoiding highkehieving peers as friends and hagthieving ninth graders
selecting peers as friends who disécohol. Furthermore, in seventh grade there was a trend
towardscrossbehavior influence from friends’ GPA on individual adolescents’ alcohol use.

Delinquency andGPA. Table7 shows the results of the RSiena analysis witlangg
to adolescents’ delinquent behaviors &#A for the seventh, eighth, and ninth gratiee
network structure effects were similar to the ones in Télffeirther, we found in the seventh
gradethatadolescents who engaged in delinquent behaviors received more nominations
(delinqueng-alter) andhattheygave moe nominations (delinquency ego), which happens in
the ninth grade as wel\lso, related to theamebehavioracademic selection hypothesis, we
found significant positive selection effects for GPA in all school y&dnis.indicates that
adolescents selected peers as friends based on similarities in GPA. Selection effects for
delinquency.were only found in the ninth gradaniebehaviorrisk selection hypothesis).

With regard,to therossbehavior selection hypothesis, it was shown that seventh and eighth
gradersiwhaveredelinquent avoidd high-achieving peer&elinquency ego x GPA alter),
whichis in line.withthe expectationdn the ninth grade, high-achieviagolescentsere

more likely to select delinquent peers as friendsotiier crossehaviorselection effects
werefound.

Results for behavior dynamics showaegositive effect for gender on adolescents’
delinquencgy in seventh grade, indicating that boys engaged more in delinquent behaviors than
girls. No gender effects were found in the other gradestheme were neffects from
adolescentdrack on delinquency in all school years. GPA negatively influenced students’
delinquency.in seventh and ninth grade, indicatinghlwtachievingadolescentsiere less
likely to engagerin delinquent behavior. Adolesce@GRA was not significanthaffectedby
their genderand delinquency omifected theilGPA negatively in seventh grade. There was
also a negative effect of track in seventh grade, indicatingtiudé¢scents lower tracks had
higher grades,whereas in ninth grade a positive effect was found.

Samebehaviorinfluence effects of friendaere found in eighth and ninth grade, for
both GPA and delinquency. This means that these adolescents, in linlkengimebehavior
academic andsk influence hypotheses, were affected by their friends’ delinquent behaviors

and GPA. Moreover, there was a negatherginally significaneffect in the seventh grade of
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friends’ GPA on individuahdolescentslelinquent behaviorsc(ossbehavior influence
hypothesis). This means thtaere was a trend thaaving lbbw-achieving friends increasede
likelihood of engaging in delinquent behaviors, whereas havingdugteving friends
decreased the chance of engaging in delinquent behaviors.

Inssumysame-behavior selectieffiects werdound for GPA in all school years and
for delinquency in the ninth grade. Same-behawifluence processes weleund for both
delinquency and"GPA in eightind ninth grade. Crodsehavior selection and influence
processes;were similar to the model with alcohol use, with delimicaeventh graders
avoiding high-achieving peers as friends and laghieving ninth graders selecting peers as
friends who engaged in some delinquent behaviors. Furthermore, in seventh grade there was
tendency focrossbehavior influencefrom friends’ GPA on individual adolescents’
delinquency:

Discussion
This study examined the role fofendship selection and influence processes in adolescents’
academic achievement, alcohol use, and delinquent behaviordinsttieree years of
secomlary educationWe investigatechot onlysamebehavior but also crossehavior
selection and'influence processestdpping intothe interplay between different behaviors.
SameBehavior'Selection and Influenceé’rocesses
We generally found suppofbr samebehaviorselection and influence processes, wiécim
line with our hypotheses and also matches with findings of previous stitheggard to
delinquency (e.g., Knecht, Snijders, Baerveldt, Steglich, & Raub, 28ltohol us€e.q.,
Osgood etal., 2013; Osgood, Feinberg, & Ragan, 2@b%) academic achievemdatg.,
Flashman; 2012; Fortuin, van Geel, & Vedder, 200aix.results indicate that adolescents
select peers as friends who have similar behaasrs/ell as that friendbehaviorsbecane
more similar over time-However, hese effects were most pronounced and consistent for
academic achievement and alcohol &s®.delinquencyselection effectsvereonly found in
the ninth gradesand influence effects in the eighth and ninth gradseinconsisteneffects
for delinqueney-are in accordance with findings by Osgood et al. (20t5)ay be related to
the followingrarguments.

First,"the prevalence rates over school years followed different patterns for alcohol use
and delinquency. Whereatcohol use steadily increases with age and becomes more
normative and social (Crosnoe, 2006), delinquesegms tdluctuate more, with lower
prevalence rates in the eighth grade comparélde seventh and ninth grade. Reflecting these

fluctuations, seletion and influence processes might also be less consistent.
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Second, especially in the seventh grade adolescents who engaged in delinquent
behaviors received and gave more nominations, indicating that they were attracialg;, s
central and had many friends (Franken et al., 2016). The seventh grade is therfobt yea
secondary education and thus provides a context in vaiglescentslo not know each other
yet, which:mightlead to a focus on visible (rebellious) peers. When entering a new peer
ecology, adolescents may be more competing to be vigitiien the classroom and grade,
whereas overtimefriendships may be strongly basesthared behaviors and being similar,
in the context of a more settled social hierarchy. As a result, delinqueydyemre
rewarded at the start of secondary educatidrereas selection and influence processes took
placein higher grades.

Third, thesirconsistency in results for delinquency might be explained by the way of
measuring this'global construct using the combination of various types of delinquent
behaviors. These wide range of behaviors differ in severity (e.g., weapon carrying versus far
evason in public transport) and consequently some less severe delinquent beméayirior
instancebe rewarded more positively by peers than some more severe delinquent acts
(Moffitt, 1993)..Moreover, these various delinquent behaviors differ regardingttare,
that is, the difference between overt (e.g., violence) and covert (e.g., stealingdtseha
(Loeberi& Farrington, 2000). Consequently, the causes of these behaviors diffelinmcl
the role of peers and friends.

Cross-Behavior Selection andinfluence Processes

Wetook a relational developmental systems perspectivécmuded orcrossbehavior
selection and influence processes by investigating the interplay between academic
achievement and risk behaviov8e argued that adolesceshave mostly according to
adult- or peepproved normxpectinghat adolescents’ friendships could explain the
negativerelationbetween their academic achievement and risk behatWargover, we used
the maturity gapitheory, a discrepancy betweatescents’ physical and social status, as an
explanationsfoersengaging in risk behaviors as well as low academic achievemgrioh s
(Dijkstra et:als2015; Moffitt, 1993). Overall, we fousdmesupport for this idea.

Withsregard to crosbehavior sele@n processes for alcohol usesults showed that
in seventh grad@dolescents who drank alcolatre more likely to select lowachieving
peers as friendsvhereas adolescents who did not drink alcebekemore likelyto select
high-achieving peers dgends.This is in line with the idea that whether or adblescents
experience the maturity gap affects their friendship preferences, by attraction and avoidance

of certain peerddowever,in the ninth grade higlachievers seleetlpeersas friendsvho
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drank alcohol. One explanation is that alcohol use becomes more normative over time.
Consequently, alcohol use might be more sanctioned as deviant in seventh grade compared to
ninth grade. In seventh gradelolescentsvho drank alcohol did not behave according to the
adult-approved norms artlderefore also did not prefés befriend peers who performeel|

in school=Rebellious peers, however, become more salient and socially prominent during
middle adalescence (Allegt al., 2005). Hence, thitearcut distinction between being a

good studentand“behaving risky (i.e., drinking alcohol and performing delinquent acts) might
fade during adolescen¢€rosnoe, 20060verallincreases in the prevalence of alcohol use

and the popularity associated with this behavior allogaty drinkergo befriend high
achievingadolescentas well(Rodkin, Farmer, Pearl, & Van Acker, 2006).

For delinquency, similar crossehavior selection effects were fouasi for alcohol
use, but th@rocesses migldiffer. In the seventh gradadolescents who engaged in
delinquent behaviors not only received and gave more nominations, but they were also more
likely to select lowachieving peers as friendslso in the eighth grade there was a cross
selection effect, with adolescents who engaged in delinquent behaviorsgdi@eti
achieving peers/as frienddowever, in the ninth grade delinquaaolescentseceived more
nominations and high-achieving deecentsvere more likely to select peers as friend®
showedisome delinquent behaviors. This could be explained by thbatiéaearlier ages
perceptiorof peerbehaviorss moredichotomous, that is, either being delinquent or not, a
good student or not, whereas overtiatlescentsight develop a more nuanced view on
behavior of peerHence, affiliation of ‘goodadolescentsiith delinquent peers is more
likely.

Regarding cross-behavior influence effects, we only found a marginally negative
effed of friends’ GPA on both adolescents’ alcohol use and delinquent behavior in seventh
grade. This findings in line with the idea that adolescents have a need for social approval
(Brechwald & Prinstein, 2011) and susceptibility to peer influercess bleaviors, reflected
by adult-or-peefapproved norms. These crdsshavior influence effectsan benterpretedn
two ways. ©n:the one hand, it can mean that adolescents who hadHmwving friends were
more likely.to'engage in risk behaviors over tifibis would indicate that friends’ low GPA
is a risk facter,for engaging in risk behaviors. On the other hand, it can mean that atlolesce
who had high-achieving friends were less likely to engage in risk behaviors. This would
indicate that friends’ high A is a protective factor against involvement in risk behaviors.
This effect, however, was not found in higher grades. Unfortunately, current models do not
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allow to untangle the direction and strength of these drebavior effects. Future research
might profit from further extensions of longitudinal social network models.

Although friends’ behaviors seem to affect similar behaviors in adolescents and
negative correlations have been found between risk behaviors and academic achievement,
only significant-cross-behavior effects were found from friends’ GPA affeaskdehaviors
but not from friends’ risk behaviors to ddscents’ GPANo crossbehaviorinfluence effects
have been‘foundfrom friends’ risk behaviors on an individual’s academic achievement,
indicating that an individual student’s academic achievement does not changmirsest®
friends’ risk behaviorsThis means that potential spdiver effectdrom friends’ behaviors to
different individual behaviorstart fromfriends’ GPA and not frortheir risk behaviors.

An explanation for only finding crodsehavior influence effects from friends’ GPA to
individud’s risk"behaviorsnmay be that positive attitudes towards academics and high grades
act as protective factors againsk behaviorgBryant, Schulenberg, Malley, Bachman, &
Johnston, 2003Moreover, academic achievement is highly indicative of cogriiinetions
and skills and is harder to modify as compared to alcohol use and delinquent behaviors.
Actually, academic achievement requests adolescents to put more efforts in their school work,
whereas behaviors such as alcohol use or delinquent behaveoddeyspecific contexts or
situationsHowever, botracademic achievement and risk behaviors are influenced by friends
andadolescents apparently seem to balance between these behaviors, where one behavior
does not exclude the other behavitith regardgo the maturity gagxplanation, and
especially adolesceiimited antisocial youththese results indicateat academic
achievement and risk behaviors are not two ends of one continuum from adult-approved
positive academic behaviorsadult-disapproved risk behaviors (Moffitt, 1993). These
behaviors seem to be largely separate behawidhe peer contexprobably with distinct
underlying motivations.

Limitation sand Future Directions
This studyhassas-number of strengtifiée were able to examirfferent behaviors within
longitudinaksecial network analyses and studiexssbehavior friendship selection and
influence _processeslowever it is also important to acknowledge that some litiates apply
to the study:

A first limitation is that westudied academic achievement (GPA), whdoles not
always reflect adolescents’ academic abilities as other factors such as attitudes, strategies,
behaviors, and neoognitive skills play a role in their performance as \{felt a review see

Farrington et al., 2012Neverthelessan adolescents’ GPA concstactual grades which are
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important, as it determines future educational opportur{iétkow & Fuligni, 2010).
Nonetheless, it would be interesting for future studies to additiofwailys on other school-
related factors, such as school interest, efeargagement, truancy, and school bonding.

A second limitation ishat we had to recode adolescents’ alcohol use and delinquency
into dummysvariables, as well as combining different types of delinquent behiamoans
measureThis is'due to the relatively low prevalence of alcohol use and delinquency among
the participantsThe prevalence, howevés,normal in this age period and similar to the
percentages found in previous studies (Osgood et al., 2013, 2015). For future studies it would
be interesting to replicate this study among older students, for example ctlidges,
among whem risk behaviors, such as smoking behaviors and drugs use, are more common
(Jeynes, 2002)."This alallows to dferentiate betweemarious types of delinquent
behaviors, which may benportant, as neurocognitive abilities relate differently to diverse
types of the related construct of aggression, suggesting distinct underlying causasusr va
formsof delinquent behaviors (Barker et al., 2011).

Relatedly, although selection and influence processes are ongoing processes
throughout.school years, there were differences between the school years in ouplgubsam
Whereas seventh grade adolescdiisot know each other yet at the beginning of the school
year,theadolescents the eighth and ninth gra@dready knew each othddue to these
differences infamiliarity between adolesceunifferences between school years should also
be treated with cdion. Future studies cadrmenefit from following the same respondents over
different school years.

What mustalsonot be forgotten is the possibility of unobserved confounding. In the
present context, this means that the presengendfdeterminants ofchievement and risk
behaviorqgas well as joint determinants of fréship and one, or both, of the risk behaviors)
are assumed to be controlled for. Future studies should control for likely common causes
Such common causes could be individual matunitifcators like seftommand and
internalization=of:societal norms (for achievement and risk behaviors), or seralction
contexts outside school classsuch as doing homework together (for achievement and
friendship).and jointly participating in sports and other structured or unstructured, non-
academic activities (for risk behaviors and friendsireover,individual factors,
regardless of the peer context, can influence the interplay between behaviors asrwell.
examplea low selfcontrol carresult in a low academic achievement but also lead to
engagement in risk behaviors (Tangney, Baumeister, & Luzio Boone, 2004).

Practical Implications
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Our findings have several practical implications. Adolescents need to be understood
their social contexts and specific behaviors seem to depend on each other as well as on
different behaviors by friends. The effectiveness of prevention and interventionmsogra
(e.g., in schools) for risk behaviors might be enhanced by emphasizing the role of friends and
academicroutecomes in these behaviors. Moreover, it is important that teachers and parents are
aware of the complex interaction between behavioracfers catry to facilitate contact
between low="and"highehieving adolescents and enhancegmtwool behavior§Gest,
Madill, Zadzora, Miller, & Rodkin, 2014), keeping in mititht adolescents’ and their
friends’ academic achievemamight affect theirrisk behaviors in some situations.
Conclusion

Overall, it gan‘be concluded thadt onlysamebehaviorbut to some extent alswoss
behavior selection and influence processes are relevant for (the interplay between)
adolescents’ and their friendstadent achievement and risk behaviors. Sarebavior
processes were more prevalent than ebetsvior processes, but subtle crbekavior
processes occurred as well. In general, future studies should expand knowledge alecut indir
forms of selection and infence processes in different behavi@sgonly focusing on
selection and'influence processes in one domain, the more complex socializofgneleds
across different'behaviors remains uncl&arture studies can for example focus on other
types of risk behaviors or on prosocial behaviors. Additionally, more insights need to be
gained concerning the underlying mechanisms, that is, the reasons for adoleseegég e
in a behavior that is diéirent from the behavior endorsed by friends.

Thus,despitethe absence of many crogshavior effectbetween academic
achievement and risk behaviors in our study, research should continue to esqdsre
behavior selection and influenpeocesses asasing on only one type of behavior ignores
the complexity of adolescentgehaviors in th@eer context
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Appendix A

Number.of adolescentsvithin the seventh grade (first year).Grade level networks
were createdrat:T1, T2 and T3 for all 38blescents the seventh grade, with per wave
missing codes:for thadolescentsvho left, refused or were absent. Between T1 andsT2 a
well as between T2 and T3 oadolescenlteft the school. Also, at T1 ora@lolescentefused
to participae inithe study. In addition, nirslolescentdid not fill out the questionnaire at
T1, fifteenadolescentsat T2, and twelvadolescentat T3. This leaves us with 380, 374, and
376 participants at T1, T2, and T3 respectively.

Number of adolescentswithin the eighth grade (second year)Grade level

networks were created at T1, T2 and T3 for all 4@dlescents the eighth grade, with pe
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wave missing codes for tlaglolescents who entered, left, refused or were ali3etvieen T1

and T2 twaoadolescententered the school and between T2 and T3 #letescentteft the

school. Also, at all three waves four adolescegfissedo participaein the study. In

addition, seven adolescents did not fill out the questionnaire at T1, ten studehtarad T

twelve adolescentst T3. This leaves us with 413, 412, and 407 participants at T1, T2, and T3
respectively.

Number of‘adolescentaithin the ninth grade (third year). Grade level networks
were created at T1, T2 and T3 for all 4tiblescentm the eighth grade, with missing codes
for theadolescentsvho entered, left, refused or were absent. Between T1 and T2 four
adolescententeed the school and between T2 and T3 four students left the school. Also, at
all three waves seven adolescarfsisedo participat in the study. In addition, eleven
adolescentslid not fill out the questionnaire at T1, twemtipte adolescents at T2, aeteven
adolescentat T3. This leaves us with 406, 386, and 400 participants at T1, T2, and T3

respectively.

Tables

Table 1

Categories for school grades: per school year per wave the numbadolafscentthat have

average grades falling into a specific category.

Seventh grade Eighth grade Ninth grade
Category [ Grades T1 T2 T3 T1 T2 T3 T1 T2 T3
1 <5.0 2 6 12 1 3 7 2 4 15
2 5.0-549 4 11 10 26 6 9 14 16 20
3 55-599 9 21 27 51 50 47 55 68 70
4 6.0-6.49 40 51 54 7% 79 82 96 119 118
5 6.5-6.99 71 100 57 116 117 108 118 99 92
6 7.0-7.49 114 87 102 82 89 90 72 57 54
7 7.5-799 91 68 65 32 48 44 28 35 23
8 >8.0 47 37 39 15 14 19 9 11 14

Note. School grades below 5.5 (categories 1 and 2) are considered unsatighattegcentget
grades for about 13 subjects. For transition to the next year/grade, an ovenalumafithree

unsatisfactory grade points these 13 subjects is allowed.
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Table 2

Explanation of some basic parameters in the RSiena model.

Effect RSiena Explanation Graphical representation
effect name
Outdegree density The basis tendency to form o—0
relationships
Reciprocity recip The tendency toward o0 —0—0
reciprocation
Transitive triplets ~ transTrip Transitive closure H H
(i —>h—j;i—J): ,q' Faut
Friends of friends become — o—©0
friends) ! . ! !
3-cycles cycle3 Nonhierarchical cycles of
generalized reciprocity A
Same X sameX Relations occur moreften @ @ o0
between actors with this @) ._' O—0
same characteristic
Alter effect altx Actors with higher scores o
this characteristic/behavior . — —®
receive more nominations
Ego effect egoxX Actors with higher scores o . — .—>
this characteristic/behavior
give more nominations
Ego * Alter egoX *altX  Relations occur more often @ @ o0
(similarity.effect) and egoX * betweeradolescentsvith @) ._P O—0O
alty these similar

characteristics/behaviors

This article is protected by copyright. All rights reserved



Running head: SAMEAND CROSSBEHAVIOR SELECTION AND INFLUENCE

Average alter avAlt

Alter’s (friendship)™ avXAlt
behavior Y:on ego’s

behavior X

The tendency ddidolescents —

to become similar to their 5; @
friends on a specific @ . E:
behavior

Crossbehavior influence: t_z'; t_i;
the tendency adidolescents ><

to change behavior X in E; E:
response to friends’

behavior Y
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Table 3
Per schoolyear per wave the percentage of adolescergsconsumed alcohol, engaged in

delinquent behaviors, and the percentagedblescents that showed both risk behaviors.

Alcohol use Delinquency Both risk behaviors
Seventh grade==T1 21.5% 49.6% 15.9%
12 20.0% 39.3% 12.7%
T3 22.6% 42.6% 16.0%
Eighth grade™ " T1 33.3% 32.0% 19.5%
T2 25.4% 21.3% 9.3%
T3 31.5% 27.7% 14.9%
Ninth grade T1 55.1% 46.1% 35.8%
T2 55.1% 35.5% 26.4%
T3 55.8% 31.5% 25.8%
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Table 4
Correlations between academiclaevement (GPAglcohol use ande&linquency across the
seventhgrade (N =390), eighth Grade (N = 418), and ninth Grade (N = 411).

Alcohol Delinquency
T1 T2 T3 T1 T2 T3
Seventh grade "GPA T1 -11* - 15%* -.14%* -.16** =17 -.20**
T2 -.13* - 19 -.20** - 23 =17 - 19**
T3 -.13* -.18** - 19** =21 =17 -.24%*
Eighth gradems=GPA T1 -25* -.18** -.19** -.26** -.21%* -.15%*
T2 -.18** - 22%* - 21%* -.24%* =21 - 14%*
T3 -.19* -.15%* -.18** -.21%* =17 -.12*
Ninth grade GPA T1 -19% =17 -.20** -.15%* - 14 - 14%*
T2 -.20** -.18** -.16** -.10 -11* - 15%*

T3 -.22* - 23 -.22%* -.16** =17+ -.18**

Note.GPA =_Grade Point Average. p*< .01;* p < .05.
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Table5
Seventh grade Eighth grade Ninth grade

Sample T1 T2 T3 T1 T2 T3 T1 T2 T3
Network density indicators

Average-degree 7.49 8.63 7.85 7.39 7.18 6.14 6.30 5.72 5.25
Other network indicators

Reciprocity 56% 54% 57% 52% 52% 54% 50% 47% 49%

Transitivity 40% 40% 43% 43% 47% 45% 42% 45% 47%

Same gender 83% 85% 87% 81% 81% 81% 84% 81% 84%
Change T1-T2 T2-T3 T1-T2 T2-T3 T1-T2 T2-T3
Friendship.indicators

Jaccardndex (stability) 45% 46% 49% 46% 42% 40%

Hamming distance (change per stude  6.09 6.00 4.77 4.71 4.93 4.82

No. of friendships dissolved 971 1340 1106 1259 1154 1102

No. of'friendships emerged 1413 1036 1016 819 911 918

No. ofifriendships maintained 1951 2024 2029 1786 1515 1324
Changeslin.achievement

No. of steps down 242 120 102 140 174 198

No. of steps up 63 95 185 121 114 117

Actors'that remain stable 35.4% 51.8% 39.7% 45.2% 38.4% 41.8%

Changes in alcohol use
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No. of steps down 34 32 65 34 44 47

No. of steps up 28 42 31 59 43 50

Actorsthat remain stable 83.8% 80.5% 76.6% 77.8% 78.8% 78.1%
Changes'in delinquency

No. ‘of'steps down 62 50 70 39 47 64

No. of steps up 28 58 30 64 50 38

Actors that remain stable 76.7% 71.8% 75.6% 75.4% 78.1% 76.9%

Sample and.change descriptives for the seventh grade (N=390), eighth grade (N=418), and ninth grade (N=411

Note. Reciprocity was calculated ad/22M+A), whereM = mutual friendship anél = asymmetric friendship; Transitivity was calcuthtesN of transitive triplets divided by

N of 2-paths (potentially transitive triplets); See formmmformation on the calculation of the differeetwork indices/eenstra and Steglich (2012)
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Table6
RSiena esults orfriendships, academic achievement, and alcohol use in the seventh grade
(N=390), eighth grade (N=418), and ninth grade (N=411)

Seventh grade Eighth grade Ninth grade

Est. SE Est. SE Est. SE
Network dynamies; Friendship
Constant friendship ratgeriod 1) 22.13 1.03 14.34 0.59 15.55 0.63
Constant friendship rate (period 2) 17.29 0.69 15.34 0.62 16.73 0.64
Outdegree (density) -3.897  0.05 -4.16" 0,05 -4.257  0.06
Reciprocity 1.95"  0.06 1.88"  0.06 1.677 0.07
Transitive triplets 041" 0.1 0377 0.01 042"  0.02
Transitive reciprocated triplets -0.257  0.02 -0.147  0.02 -0.18"  0.03
3-cycles 0217 0.02 -0.317  0.02 -0.307 0.02
Gender(1=bay)alter -0.03 0.04 0.02 0.04 -0.157  0.04
Gender(1=boy)ego 0.08 0.04 -0.177  0.04 0147  0.04
Same gender 085"  0.04 0777  0.04 073"  0.04
Same class 098"  0.04 094"  0.04 095"  0.04
Same location 042" 0.5 063"  0.06 085"  0.06
Track alter -0.02 0.02 -0.04 0.02 -0.02 0.03
Track ego -0.107  0.02 -0.03 0.03 -0.05' 0.03
Track ego *.track alter -0.03 0.03 0.04 0.03 0.05 0.03
Alcohol alter 0.04 0.06 0.09 0.06 0.04 0.06
Alcohol ego 0.09 0.07 0.10' 0.06 0.00 0.05
GPA alter 0.01 0.01 0.03 0.01 -0.05"  0.01
GPA ego 0.02 0.01 -0.01 0.01 0.02 0.02
Samebehavior.selection effects
Alcohol ego * alcohal alter 051"  0.19 074" 0.22 0717 0.14
GPA ego * GPA alter 0.03" 0.1 0.03" o0.01 0.03 001
Crosshehavior selection effects
Alcohol ego * GPAalter -0.16°  0.04 -0.08 0.06 0.03 0.04
GPA ego * alcohol alter -0.02 0.04 0.02 0.05 0.08 0.04
Behavior dynamicsiAlcohol and GPA
Rate alcohol(peried 1) 0.86 0.15 0.94 0.12 0.72 0.13
Rate alcohol(period 2) 1.08 0.19 1.05 0.18 0.78 0.12
Alcohol linearshape -2.047 0.53 -2.347 045 -0.32 0.39
Alcohol indegree -0.02 0.07 0.13 0.06 0.07 0.07
Alcohol outdegree 0.05 0.05 0.02 0.03 0.02 0.04
Alcohol: effect from gender -0.26 0.40 0.37 0.30 0.04 0.26
Alcohol: effect fromtrack -0.42 0.25 -0.33 0.16 -0.14 0.20
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Alcohol: effect from GPA -0.15 0.15 028 017 -0.24 0.15
Rate GPA (period 1) 2.08 0.18 1.87 0.15 1.86 0.18
Rate GPA (period 2) 1.19 0.11 1.58 0.15 2.05 0.19
GPA linear shape -0.18 0.12 -0.02 0.11 0.03 0.11
GPA quadratic shape -0.05°  0.02 -0.12° 0.02 -0.167  0.02
GPA indegree 0.01 0.02 0.01 0.02 -0.03 0.02
GPA outdegree -0.02 0.01 0.00 0.01 0.00 0.01
GPA: effect from,gender -0.16 0.10 0.07 0.08 -0.13 0.08
GPA: effect fromrtrack -0.12 0.06 -0.01 0.05 017"  0.06
GPA: effect from.alcohol -0.35  0.20 0.10 0.16 029 0.5
Samebehaviorinfluence effects

Alcohol average alter 451"  1.70 3.03 116 2.31 1.08
GPA averagealter 0.23 0.10 0.20 0.10 0.42"  0.10
Crosshehaviorinfluence effects

Alcohol: effectfromfriends’ GPA -0.86 0.50 0.65 0.46 0.03 0.36
GPA: effects from friends’ alcohol use 0.69 0.62 0.22 0.35 0.33 0.36

Note. p-value=.05" p-value <.05.” p-value <.01.” p-value < .001 (twdailed tests).

Table7
RSiena results on friendships, academic achievement, and delinquency in the seventh grade
(N=390), eighth grade (N=418), and ninth grade (N=411)

Seventh grade Eighth grade Ninth grade

Est. SE Est. SE Est. SE
Network dynamics: Friendship
Constant friendship rate (period 1) 21.92 1.04 14.44 0.68 15.11 0.69
Constant friendship rate (period 2) 17.31 067 15.51 0.75 16.27 0.75
Outdegree (density) -3.90"  0.05 -4.06"  0.05 -4.29"  0.06
Reciprocity 1.96" 0.05 1.89" 0.06 1.70"  0.06
Transitivertriplets 041" 0.01 038" 0.01 0427 0.02
Transitive reciprocated triplets -0.257  0.02 -0.157  0.02 -0.18"  0.03
3-cycles -0.227  0.02 -0.317  0.02 -0.317  0.02
Gender(1=boy)alter -0.06 0.04 0.02 0.04 -0.187  0.04
Gender(1=boy)ego 0.04 0.04 -0.187  0.04 010  0.04
Same gender 085 0.04 076~  0.04 0747  0.04
Same class 0.997  0.04 093"  0.04 097" 0.04
Same location 042"  0.05 061" 0.06 086" 0.06
Track alter -0.02 002 -0.04  0.03 -0.02  0.03
Track ego -0.107  0.02 -0.03 0.03 -0.02 0.03
Track ego * track alter -0.03 0.03 0.05 0.03 0.05 0.03
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Running head: SAMEAND CROSSBEHAVIOR SELECTION AND INFLUENCE

Delinquency alter

Delinquency ego

GPA alter

GPA ego

Samebehavior selection effects

Delinquency ego *delinquency alter

GPA ego * GPA alter
Crossbhehavionselection effects
Delinquency'ego*GPA alter
GPA ego * delinquency alter

Behavior dynamicsy Delinquency and GP/

Rate delinquency.(period 1)
Rate delinquency (period 2)
Delinquency'linearsshape
Delinquencyrindegree

Delinquency,outdegree

Delinquency.ceffectsfrom gender

Delinquency:effect from track
Delinquency: effect/from GPA
Rate GPA (period 1)

Rate GPA (period 2)

GPA linear shape

GPA quadratic'shape

GPA indegree

GPA outdegree

GPA: effect fromsgender
GPA: effect from track

GPA: effect fram delinquency
Samebehavigrinfluence effects
Delinquency ‘average alter
GPA average alter

Crossbehavior.influence effects

Delinquency: effect/from friends’ GPA

GPA: effect fromfriends’ delinquency

014" 0.05 -0.06  0.06 0.04
018" 0.05 0.01 0.07 0.40™
0.02 0.01 0.01 0.01 -0.05
0.02 0.01 -0.02 0.02 0.04"
0.18 0.12 0.05 0.22 0.56 "
0.03" 0.01 0.02  0.01 0.03"
-0.167  0.04 -0.15  0.06 -0.03
-0.02  0.03 -0.10  0.06 0.09
0.78 0.10 097 0.16 1.13
1.13 0.18 1.27  0.23 0.91
-1.13°  0.38 -0.78 041 -0.88
-0.04  0.06 -0.04  0.06 -0.01
011" 0.04 0.00 0.03 0.02
0.68  0.32 0.05 0.28 0.16
-0.28  0.18 -0.07  0.17 -0.19
020 0.12 -0.14  0.11 -0.33
2.02 0.19 1.87 0.20 1.86
1.21 0.11 1.59 0.15 2.04
023 012 -0.03  0.12 0.06
-0.06" 0.02 -0.13"  0.02 -0.16”
0.02 0.02 0.02 0.02 -0.04'
-0.02  0.01 0.00 001 0.01
0.04 011 0.05  0.08 -0.13
-0.19°  0.07 -0.01  0.05 0.17"
-0.35  0.16 011  0.17 -0.22
1.59 1.05 275  1.08 3.717
0.13 0.12 021  0.09 0.41"
-0.66  0.37 -0.01  0.38 -0.05
-054 053 0.48 0.40 0.26
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Note.” p-value~.05 p-value <.05.” p-value <.01.” p-value < .001 (twdailed tests).
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